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Dear Reviewer:

Here are some suggestions to help you review the draft environmental impact statement
(DEIS) on the Puget Sound Area Electric Reliability Plan.

First, read through the DEIS, using these questions to guide you.

• Why is action being considered? Chapter 1 explains the need for action.
• What is proposed? Chapter 2 describes the alternatives for the Puget Sound Area Elec-

tric Reliability Plan.• How would potential actions affect the environment. Chapter 3 describes generally
the existin_ environment in the Puget Sound area and areas outside of Puget Sound that
might be anected by the alternatives considered. Chapter 4 describes the impacts
anticipated with any of the actions considered.

• Is the Preferred Alternative the best balance between environmental, economic, and
technical objectives?

Second, consider these questions.

• Are there other ways to meet the need not considered in the DEIS? What are they?
• Can environmenta/impacts be reduced? lt so, how?

Third, give BPA your comments. Where possible, please refer specific: comments to the
appropriate page number. You can call, write, or testify at one of the public meetings held to
discuss this DEIS.

Please comment by the deadline listed on the cover sheet. Your comments will be evalu-
ated, and ali comment letters and BPA's response wil! be published in the Final EIS. The
decision on the proposed action will be made available in a Record of Decision.

If you need more information or would like any BPA publications mentioned in the DEIS,
please call, toll free, from within Oregon (800) 452-8429; from other western states,
(800) 547-6048; from elsewhere (not free) (503) 230-3478.

Thank you for your interest in this plan.

Sincerely,

Charles F. Clark
A_sistant Administrator
for Engineering
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Draft Environmental Impact Statement

Responsible Agency: Department of Energy, Bonneville Power Administration (BPA)

Title of Proposed Action: Draft Environmental Impact Statement, Puget Sound Area Electric
Reliability Plan, DOE/EIS- 0160

State and Counties Involved: Washington - Chelan, Clallam, Douglas, Grant, Grays Harbor,
Island, Jefferson, King, Kitsap, Kittitas, Mason, Okanogan, Pierce, San Juan, Skagit,
Snohomish, Thurston, Whatcom, Yakima

Abstract: BPA and Puget Sound Power & Light, Seattle City Light, Snohomish County Public
Utility District No. I, and Tacoma City Light, are working on a coordinatedplan to address a
power system problem in the Puget Sound area of Washington State. A load forecast
developed jointly by the utilities indicates an operating problem may develop on the power
system if loads grow as expected. Independent action 15yutilities is not precluded by this
coordination effort, however BPA and these Puget Sound area utilities have developed
certain solutions for this problem, and have selected a preferred alternative.

The preferred alternative (modified Alternative Strategy 2) would accelerate conservation
programs in Puget Sound, add capacitors in i3PA's Echo Lake Substation, establish a new
500-kV substation near Ellensburg, Washington, and as a contingency against higher than
expected demand begin environmental and-permitting work on a new cross-Cascades
transmission line. Other a._ernatives considered were Alternative Strategy I - Transmission
line, Alternative Strategy 3 - Load Management and Fuel Switching, and-Alternative
Strategy 4 - Combustion Turbines. The preferred alternative would have lower
environmental impacts than Alternative Strategies I & 4, and slightly higher impacts than
Alternative Strategy 3. Other alternatives, including other local generatlon measures, were
evaluated and found not feasible. Taking no action would put tl_e area at risk for blackouts,
and would violate regional utility criteria.

The DEIS is being _-_ailedto about 1000 agencies, groups, and individuals. There will be a
60-day public review period. Comments may be submitted in writing. Also, public meetings
will be held at the following locations and times to receive comments:

November ro,Wednesday
7:00 - 10:00 P.M.

Mountaineers Club, Rhododendron Roo,n
300 Third Ave. West

Seattle, Washington

November 7, Thursday
7:00 - 10:00 P.M.

Mason County Public Utility District Office
Third and Cota Street

Shelton, Washington

November 12, Tuesday
7:00 - 10:00 P.M.
Red Lion Inn, Chelan/Wenatchee Room
1225 North Wenatchee Ave.

Wenatchee, Washington
r-

_



November 13, Wednesday
7:00 - 10:00 P.M.

Central Washington University, Samuelson Union Building Theater
Ellensburg, Washington

November 14, Thursday
7:00 - 10:00 P.M.

LaQuinta Inn, Olympia Echo Room
1425 East27th Street

Tacoma, Washington

November 18, Monday
7:00 - 10:00 P.M.

Bellevue Concourse, Eagle Room
505 106th Ave. NE

Bellevue, Washington

November 19, Tuesday
7:00 - 10:00 P.M.

West Coast Everett Pacific Hotel, Shaw/Loper Room
3105 Pine Street

Everett, Wash ington

Send comment letters, requests for copies of the Draft EIS,or requests for additional
information on this project to the Public Involvement Manager, P.O. Box 12999, Portland,
Oregon 9721 2.

FOR FURTHER INFORMATION CONTACT: Kenneth Barnhart, Environmental Team Leader,
at 503-230-3667, or call the Public Involvement Office at 503-230-3478 in Portland; toll-free
800-452-8429 for Oregon outside Portland; 800-547-6048 for other Western States.
Information may also be obtained from:

Mr. Terence Esvelt, Puget Sound Area Manager, 201 Queen Anne Avenue, North, Suite 400,
Seattle, Washington 98109-1030, 206-553-4130.

Mr. Wayne Lee, Upper Columbia Area Manager, Room 561, West 920 Riverside Avenue,
Spokane, Washington 99201, 509-353-2518

Mr. Ron Rodewald, Wenatchee District Manager, 301 Yakima Street, Wenatchee,
Washington 98807-0741,509-662-4377
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SUMMARY
The Puget Sound Area Electric Reliability Plan Draft Environmental Impact Statement (DEIS) identifies the

alternatives for solving a power system problem in the Puget Sound area. -[his Plan is undertaken by Bonneville
Power Administration (BPA), Puget Sound Power & Light, Seattle City Light, Snohomish Public Utility District
No. 1 (PUD), and Tacoma Public Utilities. The Plan consists of potential actions in Puget Sound and other areas in
the State of Washington.

PURPOSE AND NEED FOR ACTION

A specific need exists in the Puget Sound area for balance between east-west transmission capacity and the
increasing demand to import power generated east of the Cascades. At certain times of the year, there is more
demand for power than the electric system can supply in the Puget Sound area. This high demand, called peak
demand, occurs during the winter months when unusually cold weather increases electricity use for heating. The
existing power system can supply enough power if no emergencies occur. However, during emergencies, the system
will not operate properly. As demand grows, the system becomes more strained. To meet demand, the rate of
growth of demand must be reduced or the _bility to serve the demand wnustbe increased, or both.

The plan to balance Puget Sound's power demand and supply has these purposes:

• The plan should define a set of actions that would accommodate ten years of load growth (1994-2003).
• Federal and State environmental quality requirements should be met.
• The plan should be consistent with the p_ansof the Northwest Power Planning Council.
• The plan should serve as a consensus guidel;ae for coordinated utility action.
• The plan should be flexible to accommodate uncertainties and differing utility needs.
• The plan should balance enviJonmental impacts and economic costs.
., The plan should provide electric system reliability consistent with customer expectations.

This plan is different from other ongoing regional planning processes that are related but address unique needs.
The scope of this plan is to solve the peak load reliability problem whose root cause is that growth in demand has
been highest in the Puget Sound area but most of the generation resources are east of the Cascades and existing
transmission capacity limits how much power can be imported from the east to Puget Sound.

The growing need for new energy resources in the Northwest is a distinctly different problem. Each utility has
its own independent energy planning process under the coo,dinating umbrella of the Northwest Power Planning
Co_-ncil's regional energy plan.

Transmission problems within the Puget Sound area also are not addressed by this p!an. These problems,
broLJght on by load growth, development of new generation, and impacts of power exchange with Canada, are being
aodressed by the affected utilities under separate planning processes.

Actions planned to be completed now through late 1993, such as the Winter Operating Plan, are not part of
this planning process. These actions will help prevent problems on the system during extreme weather conditions
until late 1993.

AFFECTED ENVIRONMENT

This DEIS covers the Puget Sound area, and parts of the Columbia River Basin that might be affected. The land
use, vegetation, topography, and natural and man-made featureg are varied. Land uses range from urban to forest
and agricultural. Vegetal, ion west of the Cascade Mountains reflects the wetter climate found there compared to the
drier climate e_.s_of the Cascades. The Puget Sound area includes Pacific coastline arid the Cascade Mountains.
East of the Cascades the foothills turn into agricultural and rangeland. Historic and cultural resources are found
throughout the study area.
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ANALYSIS

This DElSdescribes the environmental analysisand an economic and technical analysisof alternatives. The
environmental analysiscovers effects to living and non-living resources. The analysis is generic in nature, except for
the study areawhere a new substation, which is part of the PreferredAlternative, might be built. Each alternative is
evaluated environmentally, economically and technically. The environmental analysis usesfour environmental
impact ratings: minimal, low, moderate, and high. The economic and technical evaluation covered the following
factors: net present value of total systemcosts, sensitivity to load growth, revenue requirements (near-term and long-
term), reliability, and deliverability.

UTILITY INVOLVEMENT

The planning which led to this Draft EISwas a cooperative effort between BPA and various PugetSound area
utilities, including SnohomishCounty PUD, Puget SoundPower & Light, SeattleCity Light and Tacoma City Light.
A copy of the letter agreementestablishing a managementstructure for this planning effort is enclosed in
Appendix A.

PUBLIC INVOLVEMENT

Four public scoping meetings were held. Members of the general public, special interestgroups, consultants
and utility representativesattended. Comments from the scoping meetings and written comments are reflected in
this DEIS.

A Technical Review Group (TRG)representing stateand local government, businessand industry, public
interestgroups, and the general public was formed to provide input and review results during this project.

In addition, to accessthe businesscommunity, labor, government agencies, key interestgroups and others
mostly outside the utility industry, a group called the Sounding Board was organized. This group provides opinions,
suggestionsand other feedback on elements of this Plan and representsa cross-sectionof community interests in the
PugetSound area.

ALTERNATIVES

The No Action Alternative and four Alternative Strategieswere originally considered. The Alternative Strategies
have common elements: accelerated conservation measuresand Voltage SupportOption 1, and, as a contingency,
load curtailment measures. Elementsof each strategy are shown in Table S-1. Unique elements of the each strategy
are:

Alternative Strategy 1 - new cross-Cascadetransmission line
Alternative Strategy2 - new substation near Ellensburg,Washington
Alternative Strategy3 - load management (water heater control, time-of-use rates)and fuel switching
Alternative Strategy4 - combustion turbines in PugetSound.
No Action Alternative - Uncoordinated planning

Becauseload growth and resource supply could vary substantially from that assumedin this analysis, each
alternative strategy includes contingency measuresthat could be usedto make each strategy flexible and able to
respond to unexpected circumstances.
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Table S-1.

Preferred and Alternative Strategies
Summary Table

Alternative Measures

Preferred Alternative

Proposed Actions • • • •

Contingency Actions • • •

Alternative Strategy 1

Proposed Actions • • •

Contingency Actions • •

Alternative Strategy 2

Proposed Actions • • •

Contingency Actions • • •

Alternative Strategy 3

Proposed Actions • • • •
....

Contingency Actions • • •
,,,

Alternative Strategy 4

Proposed Actions • • •

Contingency Actions • •

Preferred Alternative

After weighing the environmental, economic, and technical trade-offs and carefully considering
recommendations of the Sounding Board, BPAand PugetSound utilities decided Alternative Strategy2 is preferred as
the primary solution to the transmissionreliability problem in the PugetSound area. lt ranks second to Alternative
Strategy3 in minimizing environmental impacts (seeTable S-2),and ranks high in economic and technical
evaluation factors (seeTable S-3).

The PreferredAlternative, differs slightly from Alternative Strategy2 in that it also recommends monitoring
demonstration fuel switching and water heater load managementprograms underway within the region. These
demonstration programsunderway or anticipated will provide data on costs, benefits and deliverability. As the Puget
SoundArea Electric Reliability Plan is periodically reviewed and updated, the potential of these measureswould be
evaluated.

Under this strategy,Puget Sound utilities will ramp up conservation programs in 1993 to achieve initial peak
reductions by the winter of 1993-94. BPAwill complete Voltage Support Option 1 by the fall of 1993, which would
provide 600 MW of additional transmission capacity. Another voltage support element, Voltage SupportOption 2,
would be implemented by the winter of 1994-1995. In Voltage Support Option 2, BPAwould develop a new
500 kV substation eastof the CascadeMountains (near Ellensburg,Washington.) This substation will provide 1000
MW of increased transmission capacity.
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Utilities and the Sounding Buard recognized the need for a plan to be broad and flexible to adapt to
unanticipated future developments. There are three contingency actions for the Preferred Alternative. To provide
the flexibility to respond to medium-high load growth, the preferred alternative includes preparing for a transmission
line project to be available in 2000 if necessary. A 7-8 year lead time is assumed because a transmission line may
be controversial. A decision will be necessary in 1996 to either complete or delay this project. The second
contingency element of the Preferred Alternative is combustion turbines. One or more combustion turbines cou!d be
sited in the Puget Sound area to respond to a greater than expected peak load deficit. The third contingency is using
load curtailment contracts.

TableS-2.

Strategy Impact Comparison Matrix

Environmental Evaluation Factors,, ,

Impact Magnitude Land Use I Natural Environment I ]

[ Liv nK N(:n-l.lv rll__, [
High Iml)_l i i -_"
ModeraleImpacl -- -- I [ _ _
LowImpact _ _ '_ _1 ,-i = "
MinimalImpact _ _""_ _ _i._=[_ ._ _ J _" _

L. .i e- m. _-'

-I , . , _LZj_' °
MEASURES IN ALL STRATEGIES

IConservation

Voltage Support 1 ,,i,
ALTERNATIVE STRATEGY 1

Transmission Line [ ' : ]

o_:___ i[_ i_ _

l

ALTERNATIVE STRATEGY 2 I
Voltage Support 2 Ii _ I]1
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Environmentally, the Preferred Alternative ranks a close second to Alternative Strategy 3. Conservation
programs have low health and safety impacts. Voltage Support Option I has minimal impacts because additions are
in existing substation yards. The impacts of Voltage Support Option 2 are minimal or low" and result from
establishing a new substation. Demonstration load management and fuel switching pilot programs will have
minimal impacts. Curtailment contracts would have low to moderate socio-economic impacts. The environmental
impacts of the contingency transmission line and/or combustion turbines are described under Alternative Strategies I
and 4.

This alternative ranks highest in several economic and technical evaluation factors (see Table S-3).

Table S-3.

Economic and Technical Evaluation Summary Table

ALTERNATIVE STRATEG IES
,,

EVALUATION FACTORS Strategy 1 Strategy 2* Strategy 3 Strategy 4

Net Present Value $67,000,000 $105r0OOrO00 -$I 28,000,000 $39,000,000

Sensitivity to Load Growth $I 96,000,000 $I 26,000,000 $84r000tO00 $I 02,000,000

Near Term Revenue Requirements $.50,000,000 $25t000_000 $50,000,000 $20r000,,000

Long Tern, Revenue Requirements $75,000,000 $40,000,000 $110,000,000 $I 05,000,000

Deliverability (I =Hi, 4=l.ow) 1.6 1.5 2.0 1.7

Reliability (1=Hi, 4=Low) 2.0 2.0 2.0 2.0
u,,, , ii ,i ,

* Preferred Alternative

Alternative Strategy 1

This strategy includes a new cross-Cascades transmission line. The line, together with accelerated conservation
programs and Voltage Support 1, provides a surplus capacity of 1600 megawatts in the year 2003. Given this large
surplus contingency measures for Strategy 1 (load curtailment contracts and Voltage Support 2) would not be used
for increased demand. They would be needed if completion of the transmission line is delayed. If the deficit is less
than expected, completion of the transmission line would be delayed.

Conservation programs have low health and safety impacts. Voltage Support Option 1 has minimal impacts
because the equipment will be installed in an existing substation. Transmission line impacts vary from low to high
depending on the kind of corridor used (existing, expanded, or new).

If contingency measures are needed, Voltage Support 2, which involves a new substation near EIlensburg,
Washington, will have minimal or low impacts. Curtailment contracts would have low to moderate socio-economic
impacts.

This strategy ranks second in net present value, near and long term revenue requirements, and deliverability.
The plan is least sensitive to load growth. The plan is judged reliable.
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Alternative Strategy 2

With the exception of demonstration load management and fuel switching projects, Alternative Strategy2 is
identical to the PreferredAlternative. Fora description of the strategyrefer to the PreferredAlternative discussion.

Alternative Strategy 3

This strategyadds load management programs (water heater control and time-of-use rates)and fuel switching
(from electricity to natural gas). Contingency measures include load curtailment and adding Voltage Support
Option 2 if the deficit increases,or delaying measuresif the deficit decreases.

Load management creates low socio-economic impacts, and fuel switching creates low air quality impacts.
This strategy has the fewest environmental impacts.

Alternative Strategy3 is ranked bestof all strategiesfor the sensitivity to load growth evaluation factor.
Economically, Strategy3 is the leastdesirable plan. lt has a negativenet present value, and ranks highest in near and
long term revenue requirements. The measuresused in Strategy3 were felt lessdeliverable than those used in other
strategies.

Alternative Strategy 4

This strategy adds peaking combustion turbines used only during peak load periods. Combustion turbines
require a site of about four acres. Contingency measuresinclude additional combustion turbines, load curtailment
contracts and Voltage Support Option 2 if the deficit increases,or delaying the combustion turbines if the deficit
decreases.

Combustion turbines have low to moderate land use and natural environment impacts depending on the site
selected. Air quality impacts are moderate. This strategyhas the lowest short-term revenue requirements.
Contingency measure impacts were described under the other strategies.

From an economic and technical standpoint Alternative Strategy4 is tied for first with Strategy2 for near term
revenue requirements. Strategy4 ranks third in net presentvalue, long term revenue requirements, and
deliverability. This strategy is second in sensitivity to load growth.

No Action Alternative

This alternative assumesutilities will take some actions to meet their individual needs. However, these actions
may not be coordinated. This alternative is more likely to causedecreasingreliability as loads grow. By 2003,
normal winter peak load will stressthe power systemand minor disturbancescould cause instability and blackout in
the PugetSound area.

This alternative could have high health and safetyand socio-economic impacts, and moderate air quality
impacts, lt would avoid impacts of new facilities and it could result in increased utility emphasison conservation
and other demand-side programs.

The no action alternative was not evaluated from an economic and technical standpoint, lt however would not
yield reliable service and the costs of a blackout although difficult to determine precisely are expected to exceed the
costsof the alternative strategies.

CONSULTATION, PERMITS AND REVIEW

The requirements for consultation, permits or review for different types of re_)urce acquisitions are listed, and
ali alternativeswere assumedto meet these requirements during the analysis. Consultation for siting a substation
eastof the CascadeMountains as part of the PreferredAlternative has begun.
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1.0 PURPOSE AND NEED FOR ACTION

The Puget Sound area reaches from the Pacific Ocean to the Cascade Mountains and from just south of
Centralia, Washington to the Canadian border. This chapter explains a problem that exists on the bulk power
transmission system serving the Puget Sound area. The electric power system includes power plants that generate
electricity, conservation that saves energy, and the transmission system that delivers power from resources to custom-
ers. This chapter also describes how Bonneville Power Administration (BPA), Puget Sound Power and Light, Seattle
City Light, Snohomish County PUD, and Tacoma Public Utilities, developed and evaluated potential solutions to this
problem.

1.1 NEED FOR ACTION

A specific need exists in the Puget Sound area for a balance between east-west transmission capacity and the
increasing demand to import power generated east of the Cascades. At certain times of the year, and during certain
conditions, there is more demand for power in the Puget Sound area than the transmission system and existing
generation can reliably supply. This high demand, called peak demand, occurs during the winter months when cold
weather boosts electricity use for heating. The existing power system can provide enough power now if no emergen-
cies occur. However, during emergencies, the system will not operate properly. As demand grows, the system
becomes more strained. To meet demand, the rate of growth of demand must be reduced or the ability to serve the
demand must be increased, or both.

1.2 PURPOSE AND SCOPE

BPA and Puget Sound area utilities are developing a plan to solve the power system problem. Any plan that
balances power demand and the ability to serve that demand, is expected to also accomplish the following purposes:

• The plan should define a set of actions that would accommodate 10 years of load growth (1994 - 2003).
• Federal and State environmental quality requirements should be met.
• The plan should be consistent with the plans of the Northwest Power Planning Council.
• The plan should serve as a consensus guideline for coordinated utility action.
• The plan should be flexible to accommodate both uncertainties and differing utility needs.
• The plan should balance environmental impacts and economic costs.
• The plan should provide electric system reliability consistent with customer expectations.

This plan is different from other ongoing regional planning processes that are related but address unique needs.
The scope of this plan is to solve the peak load reliability problem whose root cause is that growth in demand has
been highest in the Puget Sound area but most of the generation resources are east of the Cascades and existing
transmission capacity limits how much power can be imported from the east to Puget Sound.

The growing need for new energy resources in the Northwest is a distinctly different problem. Each utility has
its own indepe_ldent energy planning process under the coordinating umbrella of the Northwest Power Planning
Council's regional energy plan.

Transmission related problems within the Puget Sound area are not addressed by this plan. These problems,
brought on by load growth, development of new generation, and in,pacts of power exchange with Canada, are being
addressed by the affected utilities under separate plans. These plans do not conflict with the alternative strategies.
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Actions planned to be completed now through 1993 such as the Winter Operating Plan, are not part of this
planning process. Theseactions will help prevent problems on the systemduring extreme weather conditions until
1993.

1.3 THE PROBLEM

The power systemin the Pacific Northwest can transmit the energy to supply the needs in the PugetSound area
under normal conditions. However, the Puget Soundarea power systemno longer meets BPA published criteria for
reliable service during emergencies under periods of peakdemand. During winter months, cold weather boosts
electricity usefor heating. Under peak load conditions, the electric power system is stressed. The systemcould not
meet consumers' demands if a certain transmission line or generators in the PugetSound area fail during cold
weather peak load conditions. Under these conditions, the PugetSound area could have a brownout or blackout.

How was this discovered? Planning studiesdone before the winter of 1988-1989 uncovered the possibility of a
future problem. When the PugetSound area had extreme cold temperatures in Februaryof 1989, the highest
electricity useever was recorded and the systemwas severely stressed. In December 19Q0,the area again had
extreme cold temperoh,_esand record-breaking electricity use. This peak load, defined _ ibe greatestelectrical
demand over a fifteen minute period, strained the transmission systemdelivering power to the Puget Soundarea and
confirmed that peak loadshad grown fasterthan expected. Figure 1-1 shows how the cold affected electricity
demand. The colder it was, the higher the demand for electricity.

Figure 1-1.
Daily Peak Load and Temperature

February 1989 Cold Snap
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Although the transmission system and local generation sources supplied enough power to the Puget Sound
area, if any emergency had occurred such as a transmission line going down, the system may have been unable to
meet the power demand. If this happens, voltage on transmission lines can drop below acceptable levels causing a
brownout. In extreme cases, automatic devices protect the system by disconnecting lines, which further lowers
voltages and causes consumers to be disconnected. This is voltage collapse. If not stopped, it could spread through-
out the Puget Sound area, to Portland, Oregon and Vancouver, British Columbia. As electricity use grows, the
transmission system is strained more, and the likelihood of a blackout increases.

What might cause this? Three elements contribute to the problem: rapid load growth causing unprecedented
peak demand; reliance on transmitting electricity over long distances from outside the area to serve the demand; and
limited local generation. These elements combine to jeopardize the reliability of the power system serving the Puget
Sound area.

1.4 PLANNING ASSUMPTIONS

In a planning process, analysts make assumptions about the future based on past events and current trends.
The objective of planning is to anticipate undesirable conditions in time to take actions to prevent them. Because no
one can know the future, assumptions about future conditions are used. These assumptions are the "best guess"
planners can make based on their past experience. Key assumptions used by planners for the Puget Sound Area
Electric Reliability Plan (PSAERP)are described below. Other assumptions are provided in the Appendices.

1.4.1 Planning Timeframe

Utility planners focused detailed studies of the problem in the Puget Sound area on the ten year period from the
winter of 1993-94 to the winter of 2002-03. Because the planning process takes several years, and any solutions
require lead time to implement, the plan could not begin to take effect before the winter of 1993-94. Planned
substation and generation additions already underway are expected to bring the system into balance by late 1993.
The 2003 end date reflects the longest time planners believe technological changes, consumption patterns and
environmental requirements can be predicted. To capture long-term impacts, the economic analysis was carried
through 201 0. However, the planning objective is to solve the problem during the ten-year period.

1.4.2 Load Growth

The Puget Sound area energy demand has been growing faster than that of any metropolitan area in the
Northwest. From 1985 to 1989 annual energy consumption grew by about 3 percent per year. Peak demand grows
as energy use increases. By the 1989 cold snap, loads had grown to 11,200 megawat-ts (MW) during the peak
period. A megawatt is the amount needed to light 10,000 one hundred watt lightbulbs. On December 21, 1990,
extremely cold weather caused even higher electricity use, with peak loads reaching 11,800 MW.

Will electrical use continue to grow? Predicting future load growth is difficult. Because there is uncertainty
about the future, forecasters develop not just one load forecast, but five. These forecasts give decision makers a
range of possibilities for planning actions by estimating laad growth from low to high. Because many homes in the
Puget Sound area use electricity for heat, loads in this area are highest during the winter, so forecasters look at
normal and extreme weather conditions when predicting load growth. Figure 1-2 charts the peak load forecast
under normal and extreme cold weather conditions, and shows the range of possible {orecasts from low to high.

Norma! weather or a normal year is defined as the lowest daily average ternperature which would have a fifty
percent chance of being surpassed. That is, one would expect the actual temperature to t_ colder once every two
years. Extreme weather or an extreme year is defined as the lowest daily average temperature that has a five percent
chance of being surpassed; one would expect the actual temperature to be colder once every 20 years.
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The chance or probability of actual growth being in the range between the medium high and the medium low
forecasts is 50 percent. The probability that future loads will be between the high and the low forecasts is 90
percent. The middle or medium forecast is used for planning purposes, but decision makers consider how plans
would be impacted by higher or lower load growth.

Figure 1-2. 20
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Assuming medium load growth, Figure t-2 shows Puget Sound peak loads growing by 200-400 MW each year
through 1995. Load growth slows after 1995 due to slower economic growth, increased energy efficiency and
increased use of natural gas for space and water heating.
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Scoping Report Part B: Preliminary Technical Analyses (BPA, 1990), provides a detailed description of how
load growth is forecast, and how system capacity is determined. This report is in Appendix A.

1.4.3 Relying on Long Distance Transmission

BPA owns and operates three-fourths of the transmission grid in the Pacific Northwest. BPA's high-voltage
lines transmit power from Federal dams and other sources, including power generated by other utilities, to customers
throughout the Pacific Northwest. Individual utilities in the Puget Sound area also own transmission facilities. When
power needs in the Puget Sound area are the greatest, local electrical generating resources supply about 30 percent
of the power. Hydro and thermal resources east of the Cascade Mountains supply about 70 percent via five 500-
kilovolt (kV) lines and seven lower voltage lines in three corridors. Figure 1-3, based on actual load data from the
December 1990 cold spell, shows how the peak load was met by a combination of power generated locally and
power transmitted from east of the Cascades and from Canada. Although total demand exceeded the reliable
capacity of the transmission system by several hundred megawatts, the system survived because no major lines or
generator5 went out of service. No major transmission additions have been made in the area since 1977. The
existing transmission system was designed assuming more local generation would be built in the Puget Sound area.

Figure 1-3.
1990 Sources of Power for the Puget Sound Area

Local Generatio_ _lian Imports 300 MW
3,500 MW

Power Flow
"tGkPortland 100 MW

1-5



Reliability of the transmission network is critical to the reliability of Puget Sound's power supply. The effect (if
losing cr-,gs-Cascades transmission lines (outages) is shown in Figure 1.4. The horizontal lines are stepped and show
system capacity for different outage conditions. The capacity increases between 1991 and 1993 reflect substation
improvements and generation additions previously planned by utilities. The capacity increase resulting from energy
resource additions after 1993 are shown as "Expected Resources" (Section 1.4.4). Normal and extreme peak fore-
casts are shown as dashed lines, with no emergencies on the transmission system (no lines out of .service), '<he
transmission system will be unable to deliver power to meet an extreme peak demand by 2003. In most of the years
shown, we run into difficulties during normal winter peaks with two transmission lines out or with one line out
during extren'le winter peaks. If load growth exceeds the medium forecast, then these projected deficits will occur
sooner and will grow much faster.

Figure 1-4.
Puget Sound Area Peak Loads
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Reliability Criteria Assumptions - Utilities strive to provide reliable service at the best value for their
(:ustomers. Cost-effectiveness is evaluated from the consumer's perslx_ctive. Reliability is a measure of the tx)wer
system's ability t() meet cust()mer demands over a certain period, lt is measured by how often power outages occur,
how long they last, and how many cust()mers are affected. A perfectly reliable system wc)uld always satisfy customer
demand. Perfect reliability is n()t technically feasible and even if p(issible, w(iclid Ix' extremely expensive f(ir con-
sumers.

Using rules based (in experience, utiliti(,s design and (ll.x,rate trar_srnissioe; s),>ternst(_ meet high t.x,rfc/rmance
standards that come close to this "perfe(t" system, lhese rules, called reliability criteria, set standards t() ensure ((isr-
effective, reliable service. A reliable system shc/uld prflvide electri(:al service under n(_rmal <tnd emergen(:y ((indi-
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tions. A transmission line outage caused by wind, ice, lightning or other events; a power plant shutdown; or other
major equipment failure are examples of systern emergencies. Reliability criteria define acceptable service under
these emergencies. BPA's Reliability Criteria, for example, require if one transmission line is out, the system should
serve increased electricity use for heating during abnormal cold weather, maintain voltages, and not overload lines.
If both a power plant and one transmission line are out, or two transmission lines are out, the system should serve
electricity needs for normal {but not extreme) cold weather, maintain voltages, and not overload lines.

Each utility has its own reliability criteria unique to its system characteristics and customer needs. The BPA
system is the backbone of the regional transmission grid, and its performance has widespread, regional impacts. For
this reason, BPA's Reliability Criteria, which were updated in September 1989 after public review, set very high
performance standards for the bulk power system. The utilities have agreed that BPA's criteria should be the stan-
dard for judging the adequacy of potential solutions to the cross-Cascade transmission capacity problem.

1.4.4 Local Generation and Conservation Resources

Energy resources, including conservation, provide the power utilities need to serve their customers' demands.
Bonneville Dam on the Columbia River and the Centralia coal-fired generation station are examples of energy
resources. Conservation programs are also resources because conserved energy is available to serve consumer
demands. Of the 12,000 MW currently needed in the Puget Sound area during peak loads, local generation plants
can now supply approximately 3,500 MW.

Analysts have conservatively estimated that 400 megawatts of new energy resources will be developed in the
Puget Sound area by 2003 to meet the energy needs of utilities. This estimate is based on information from Puget
Sound area utilities' energy plar_ning processes. Plans for new resources are typically outlined in each utility's least-
cost plan.

In the early stages of this planning process, adding more Puget Sound generation resources was considered a
potential solutior_ to meeting peak loads. After considering information gathered about these new resources, analysts
concluded that although adding energy resources would help solve the peak load problem, peaking needs alone
would not be enough to justify energy acquisitions. Generation plants that produce energy cost about 10 times more
than comparable transmission additions, and many generation plants tend to operate on a relatively constant basis.
For example, the Centralia coal plant operates about 85% of the hours in a year. If an extreme winter peak occurs, it
occurs less than 5% of the year, and resources to meet peak would be needed during this time only. Analysts
therefore removed mos*,generating resources from the list of solutions for this problem. But they recognized that
some of the resources utilities acquire to meet energy needs will be located in the Puget Sound area (Expected
Resources). These resources will have a secondary benefit of reducing peak demand on the east-west transmission
system. These resources are described in Appendix B.

1.4.5 Load/Resource Balance

Load growth, long-distance transmission, and local generation and conservation resources in the Puget Sound
area must combine to provide a balance between power demand and power supply. This balance must be main-
tained to avoid potential regional blackouts and damage to the transmission system. Table 1-1 lists forecasted
normal and extreme winter peak loads, by electricity use sector, for 1994 and 2003, the beginning and end of the
planning period, lt shows how much conservation and market-induced fuel switching has been included in the load
forecast. Table 1-2 identifies generating re._urces and transmission system deliveries that supply power to the Puget
Sound area under normal and extreme conditions. Combustion turbines are operated during extreme peaks, there-
fore their contribution during normal peak is zero. This table also shows the size of the deficit in 1994and 2003.
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Table 1-1. Puget Sound Area Winter Peak Load Forecast (1994 and 2003)

1994 1994 I 2003 2003
WINTER PEAK LOADS (MW) normal extreme 1 normal extreme

peak peak peak peak

RESIDENTIAL LOADS

ELECTRIC SPACE HEATING 3244 4306 3307 4408
,,

ELECTRIC WATER HEATING 1307 974 1339 991

OTHER 1465 1403 1687 1608

COMMERCIAL / INSTITUTIONAL LOADS

ELECTRIC SPACE HEATING, VENTILATION & I
AIR CONDITIONING (HVAC) 1526 1859 2056 2479

ELECTRIC LIGHTING 681 755 788 g73

OTHER 341 374 428 467

m

INDUSTRIAL LOADS

DIRECT SERVICE INDUSTRIES 755 759 756 760
i

OTHER INDUSTRIAL 1641 1616 1951 1912

MISCELLANEOUS 440 454 488 502
i ii

W' NTER i_I,K LOAD TOTALS= 1140() 125001112800 140C)0

! I

LOAD REDUCTION AMOUNTS IN LOAD FORECAST

RESIDENTIAL CONSERVATION 74 98 188 2.51
i

COMMERCIAL CONSERVATION 28 32 90 102

INDUSTRIAL CONSERVATION 15 16 69 70

I,.4,_pKF' l_lnl Jr_n FU_:I c_^,,-rr,-,,,,,,'-- 70 :-,._, 2"" 2"'

]



Table 1-2. Puget Sound Area Resourcesand Transmission SystemCapabilities (1994 and 2003)

1994 1994 2003 2003
ENERGY RESOURCES(MW) normal extreme normal extreme

peak peak peak peak
,,

GENERATING RESOURCES (MW)
,,,,

COMBUSTIONTURBINES 0 698 0 698
t "

HYDROELECTRIC 1419 1419 141 9 1419

COAL 1338 1338 1338 1338

OTHER 43 45 43 45

EXPECTEDRESOURCES 60 60 400 400

TOTAL GENERATING RESOURCES 2860 3560 3200 3900

..,,, ,, ]

TRANSMISSION SYSTEM DELIVERIES (MW)

CROSS-CASCADESTRANSMISSIONLINES 8100" 8700"" 8100" 8700"*
J

CANADIAN IMPORTSMINUS PORTLANDEXPORTS 200 200 200 200
,. -_ ,,

TOTAL TRANSMISSION SYSTEM CAPACITY 8300 8900 8300 8900
_ ... ,,

,, ,,,, ,,.,

TOTAL SYSTEM CAPACITY (MW) 11160 12460 11500 12800
..... ,,

WINTER PEAKLOAD TOTALS (MW) 11400 12500 12800 14000,

DEFICIT (MW) 240 40 1300 1200
.,

* two transmission lines out of service
• .....

"" one transmission line out of service

1-9



1.4.6 Dealing with Uncertainties

The assumptions used in the analysis are based on the best information planners have available. Over a
planning period of ten years, unexpected changes will occur. If the future turns out different than expected, the
assumptions explained above and the predictions made about the future may be wrong. For example, these changes
are possible:

• load growth may increase or decrease due to economic, energy price, or other forecast uncertainties
• benefits from Canadian dams on the Columbia river that were sold to the United States (called the Canadian

Entitlement) will be returned to Canada when contracts expire beginning in 1998. Depending on the
return arrangements agreed to, these deliveries could further stress the cross-Cascade transmission grid by up
to 1000 MW.

• expected resources planned may be postponed or not built at ali due to new environmental regulations
• new environmental requirements may cause some existing generation plants to shut down
• new technology may increase the efficiency of existing generation or new conservation measures
• research on electromagnetic field effects may hinder transmission line construction
• listing salmon as an endangered species may change river operations and limit power production

These uncertainties could affect the problem in the Puget Sound area, either increasing or decreasing the deficit
shown in Table 1-2.

Keeping the potential for change in mind, planners continually track current conditions and change their
assumptions if changes occur. For safety, they have identified contingency measures that could be done if, for
example, load growth suddenly begins to follow the high load growth pattern and the demand for electricity in-
creases sharply. Contingency measures are chosen for their ability to respond quickly to a significant change in
circumstances. Chapter 2 identifies contingency measures for each alternative strategy and describes why they
would be selected.

1.5 FINDING SOLUTIONS

The peak demand problem in the Puget Sound area is a complex one. When BPA and Puget Sound area
utilities became aware of the risk of voltage instability and collapse, they began a process to define the problem and
develop ways to solve it. They wanted the process to produce a plan to guide future actions by BPA and Puget
Sound area utilities. This process, designed to include the public and meet ali Federal and State environmental
requirements, has many parts. Figure 1-5 identifies each part of the process. During this process, new information,
suggestions, solutions, and ways to look at the problem surfaced. These new ideas and data continue to be incorpo-
rated into the analysis.

1.5.1 Scoping

A one-year scoping process was conducted beginning in October 1989. In January 1990, two public meetings
were held in the Puget Sound area and two were held east of the Cascades in Wenatchee, Washington. Scoping had
several objectives:

• confirming the voltage instability problem
• notifying the public of the problem and involving _hem in developing solutions
• identifying environmental issues to study and consider
• defining the nature and extent of the problem for analysis
• identifying measures that solve the problem
• performing preliminary feasibility studies on identified measures.
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A TechnicalReviewGroup(TRG)representingstateand localgovernment,businessandindustry,public
interestgroups,andthe public wasformedto help identifymeasures,critique studymethodsandassumptions,
reviewscreeningcriteria,and provideinformationon possiblesolutions. Membershipin theTRGwasopento
anyone. FourTRGmeetingswereheldduringscoping.

Figure 1-5. Finding Solutions

1. r _ r
Scoping 2. Ev_lluation

• Identify Measures • Utility Evaluation
• Screen Measures • Ana!ysis for the
• Characterize Measures Draft EIS
• TRG Review • Sounding Board

_. ,, Review
• Define Strategies
• Draft EIS & Public

Comments
3. _ _, i

Identify Plan

• DraftElS&PubliCcomments 4"I 1

Sounding Board Implement
Review PlanFinal EIS
Record of Decision

J

IdentifyingMeasures- During scoping,a longlist of measuresthat mightsolvethe problemwas identifiedby
membersof the public, agencies,utilities,andother interestedparties. Measures,.weredividedinto fourcategories:

• demand-sideor reduceelectricuse: conservation,loadmanagement,and fuel switching
• local generation
• transmission
• loadcurtailment

ScreeningMeasures- An evaluationteamproducedscreeningcriteriato limit the "universe"of measuresto the
onesmostfeasible. Thecriteriadevelopedincludemarketfactors,resourcecharacteristics,andenvironmental
concerns.Table1-3liststhe screeningcriteria.
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Utilities formedstudyteamsrepresentingthe fourcategoriesand beganscreeningthe list of measures.Sub-
committeesusedthe criteriaasroughguidelines,not absolutes.Applyingthe screeningcriteriashortenedthe listof
measures.

Table 1-3. Screening Criteria

Environmental Concerns

Meets state and federal environmental quality laws and
requirements (e.g., air quality standards, water quality standards,
etc.)

Avoids protected sites and environmentally unique habitats (e.g.,
the Council's Protected Areas, wetlands, National parks, etc.)

Resource Characteristics

On-line date no later than 1999

Available during cold weather from November through March

Located within the Puget Sound area

Costs should be reasonable relative to the estimated cost of

transmission (approximately $100 per kW), the estimated cost of a
single cycle combustion turbine (approximately $650 per kW),
and the regional energy cost-effectiveness limit of 50 mills per
kWh.

Market Factors

Commercially Available Technology
...

Commercially Proven Technology/Confirmed Resource

Acceptable to the Market

CharaclerizingMeasures- Afterthe initial screening,team membersbegananalyzingthe measuresthat passed
thefirstscreen.Foreachmeasure,theygatheredinformationaix)utpotentialfor generatingor savingpower,costs,
and impactsto theenvironment.Measuresarelistedin Chapter2 anddescribedin theAppendices.
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1.5.2 Evaluation

Utility Evaluation- A methodology to evaluate and compare solutions was developed as described in Sec-
tions 4.7 and 4.8. Analystsusethis methodology to study solutions, and consider new information about loads and
resourcesas it becomes available. BPAand the PugetSoundarea utilities constantly review and update their
information on loads and resources,and revised numbers are incorporated into the analysisas needed. Still, predict-
ing the future is uncertain, and although estimatesreflect current conditions, they are only assumptionsused astools
to find solutions.

This study hastwo relevant time periods. First, is the decision period, which extends from 1994-2003. lt is
during these ten years that utilities musttake actions to meet peak loads. Second, is the evaluation period which
continues beyond 2003 through 2010. This extended period is needed to capture adequately the costs and benefits
of actions taken through 2003; somecostsand benefitsdo not occur equally in ali years.

Sevenevaluation factors cover the rangeof concerns decision makersmay consider. Table 1-4 lists the evalua-
tion factors. Somefactors, such ascosts, can be quantified, while others such as environmental impacts, can be
compared qualitatively only. Sincethe evaluation factors representdifferent concerns and are measureddifferently,
the evaluation methodology ranked solutions according to each factor individually rather than using a single score
combining ranks from ali factors. The methodology doesnot weigh the relative importance of each evaluation
factor. If no solution ranks highest on ali factors, trade-offs may be necessaryto find the bestone. The bestsolution
_vill balance environmental, economic, and technical factors.

Table 1-4. Evaluation Factors

Environmental

Environmental Impacts

Economic

Present Value of Total System Costs

Sensitivity to Load Growth

Near-Term Revenue Requirements

Long-Term Revenue Requirements

Technical

Reliability

Deliverability in View of Social and
Political Factors
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Who will pay for implementing solutions is not addressed in this process. Any factors that evaluate costs treat
the Puget Sound area as if it were served by a single utility.

Economic and technical assumptions used for the evaluation and results of sensitivity studies using different
assumptions are in Appendix C.

Analysis for Draft EIS - Because of the nature of the peaking problem in Puget Sound and the characteristics of
individual measures, it is unlikely one measure alone will provide a satisfactory solution. Identifying and e_,aluating
individual measures and test cases was the focus of this analysis. The test cases are composed of measures from
different measure categories. For example, a test case might include conservation and transmission system additions.
The measures used are real solutions, but the test cases only represent possible combinations. Analyzing them
provided a way for decision makers and the public to learn how the problem might be solved. To help predict
environmental consequences and advise decision makers, an analysis of environmental impacts for each feasible
measure was conducted. A technical analysis using the economic and technical evaluation factors was also com-
pleted for measures and test cases. The test cases presented in this analysis were used by utility teams to develop
and test evaluation methodology for the Draft EIS. Appendix C describes test cases in greater detail.

Sounding Board Revi_.w - To involve the business community, labor, government agencies, key interest groups
and others mostly outside the utility industry, a group called the Sounding Board was created. This group provided
opinions and suggestions on elements of the Analysis for the Draft EIS, and the Draft EIS.

Define Strategies - Using the methodology developed and tested during the course of the Analysis for the Draft
EIS,measures were put together into four bundles called alternative strategies. The alternative strategies discussed in
the Draft EIS are considered realistic solutions to the Puget Sound's electric reliability problem. The Preferred
Alternative was identified by the utility project Steering Committee using input from the Sounding Board.

Draft EIS and Public Comments - The objective of the EISis to identify alternative strategies and a preferred
alternative that solve the cross-Cascade transmission capacity problem in the 1994-2003 period, while satisfying the
purposes and evaluation factors discussed in this chapter, lt provides information on the alternative strategies to
allow the public to identify their preference. Ali comments received will be recorded and responses included in the
final EIS. Public response will be an important factor in decision making.

1.5.3 Identify Plan

Draft EIS and Public Comments - (see description above).

Sounding Board Review - (see description above).

Final EIS - After considering Sounding Board and public comments on the Draft EIS,and reevaluating plans,
utility decision makers will decide on a plan. This plan, titled "The Puget Sound Area Electric Reliability Plan," may
be adopted by BPA, Puget Sound Power and Light, Seattle City Light, Tacoma Public Utilities, and Snohomish
County PUD. Puget Sound area utilities and BPA have been working together to achieve this goal. Sponsorship of
parts of a final Plan is uncertain, and individual utilities must work within their own structures when making maior
decisions. The final Plan will include contingency measures to provide flexibility needed to manage uncertainty.
Decision makers will consider ali suggestions and these factors in the Final EIS. The chosen plan and responses to
comments on the Draft EIS will be in the Final EIS.
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Record of Decision - The Record of Decision will report the decision about whether BPA adopts the Puget
Sound Area Electric Reliability Plan. BPA decision making is subject to the procedural requirements of NEPA.
Hence, BPA will prepare the Draft and Final EISand the Record of Decision. The Record of Decision will state why
BPA either endorses or does not endorse the Plan, and describe any actions that BPA is proposing. If future actions
by the participating utilities require either Federal or state approvals, this EIS may be adopted by the involved federal
or state agency, or supplemented.

1.5.4 Implement Plan

Following endorsement of the Plan, BPA and/or one or more of the Puget Sound utilities may sponsor indi-
vidual actions to meet the Plan's objectives. Other utilities may take other actions consistent with their needs. Such
decisions will be made in accordance with the utility's normal customs and practices. The PSAERP Environmental
Impact Statement will, in part, satisfy Federal or State environmental requirements. Supplemental analyses may be
required for proposals.

The utility team will periodically monitor power supply, resource development, and user demands during
1994-2003, to measure progress in accomplishing the Plan. Plan modifications may be required to respond to
changing conditions.
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2.0 PROPOSED ACTION AND ALTERNATIVES

This chapter describes a preferred alternative and four alternative strategies that can solve the peak demand
problem in the Puget Sound area. A No Action Alternative is also described.

Each strategy is composed of several measures. The Preferred Alternative is a combination of one alternative
strategy, with additional measures from other strategies. To aid in understanding the strategies, three methods of
describing each strategy are provided. A chart graphically shows the year in which measures are taken and the
amount that each measure contributes to meeting peak power needs. Tables give a numerical summary of the
strategies. Finally, each strategy is described in narrative. Supporting information is provided in the appendices.

The load forecast on which the plans are based takes into account planned conservation and market-driven
fuel switching. Ali the strategies account for expected energy resource development within the region as described
in Chapter 1. Two measures, accelerated energy conservation and Voltage Support Option 1, are included in ali
strategies.

While sharing these two measures, each strategy overall represents a different approach to meeting peak power
needs. The objective of this chapter is to provide an understanding of the alternative strategies. Chapter 4,
Environmental Consequences, provides an evaluation of the strategies showing environmental differences.
Economic and technical differences are also shown.

Finally, the success of the alternative strategies is highly dependent on the planning assumptions described in
Chapter 1. If higher or lower than expected load growth occurs, the alternative strategies will be modified
accordingly. Similarly, if energy resources now planned by Puget Sound utilities are not built, additional measures
will be needed. Each strategy discussion ends with Contingency Actions that would be taken if the transmission
capacity deficit is more than expected. The No Action Alternative is defined as an unplanned approach, thus no
contingency measures are discussed for this alternative.

2.1 PREFERRED ALTERNATIVE

To hasten improved electric reliability, and focus public discussion on the potential solutions, a preferred
alternative was identified by the five-utility Steering Committee with advice from the Sounding Board, a citizen
review panel.

In choosing a preferred alternative plan, several qualities were looked for by the Steering Committee beyond
the normal criteria such as environmental stability, cost, and technical performance. Adaptability in view of such
uncertainties as higher than medium load growth, Canadian Entitlement return, local generation development or
decommissioning, Endangered Species Act listings, and electromagnetic field health effects was one such desired
quality. This flexibility was felt best achieved by identifying contingency measures to be taken if the capacity deficit
grows faster than expected.

A second quality that the Steering Committee was sensitive to was the need to regularly review the electric
reliability of Puget Sound and update the plan when changing conditions warrant it.

Finally, it was recognized that utilities are moving in new directions and that demand-reduction pilot projects
in water heater load control and fuel switching will provide useful information on costs, benefits and the
deliverability of these measures. Thus, the Puget Sound Area Electric Reliability Plan may be changed to take
advantage of these and other technological developments as a part of the periodic review and updating process.

As a preface to the following discussion, it is important to remember that planned conservation and market-
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As a preface to the following discussion, it is important to remember that planned conservation and market-
ir,duced conversions to natural gas are included in the load forecast. New energy resources expected to be
developed in the Puget Sound area in response to utility energy needs are also included (see Section 1.4.4). In
addition, two measures are common to ali of the plans. These are:

• Accelerated Conservation Programs
• Voltage Support Option 1

To avoid repetition, measures common to ali plans are discussed within Alternative Strategy 1, and referred to
in later discussions.

As stated above, the Preferred Alternative is a hybrid of one Alternative Strategy with additional elements of
other strategies as contingency measures. The Preferred Alternative takes Alternative Strategy 2 and fleshes out
details of where the substation involved may be sited, and suggests additional activities and planni-ng for
contingencies. The Preferred Alternative is described here briefly, with detailed information on individual strategy
measures given under Alternative Strategies 1 - 4.

The Preferred Alternative includes the common elements of ali the strategies: accelerated conservation
programs in the residential, commercial and industrial sectors, a high-efficiency shower head program, and voltage
Support Option 1. These elements are described in Sections 2.2.1 and 2.2.2 under Alternative Strategy 1. Puget
Sound area utilities will ramp up conservation programs to achieve peak reductions by the winter of 1993-94. BPA
will complete Voltage Support Option 1 by the fall of 1993, which will provide 600 MW of additional transmission
capacity for the winter of 1993-94. Another voltage support element, Voltage Support Option 2, would be
implemented. In Voltage Support Option 2, BPA would develop a 500-kv substation east of the Cascade Mountains
that would provide 1000 MW of increased capacity by the winter of 1994-95. This substation would be located
north of Ellensburg, Washington. (See Chapter 3 for possible sites).

These measures are ali part of Alternative Strategy 2. The Preferred Alternative differs from Alternative
Strategy 2, however, by recognizing pilot programs for investigating ,the costs, benefits and deliverability of fuel
switching and water heater load control programs. These are demand-side programs discussed in Sections 2.4.3 and
2.4.4 under Alternative Strategy 3.

2.1.1 Contingency Measures

Because load growth and resource supply could vary substantially from that assumed in this analysis, each
alternative strategy includes contingency measures that could be used to make each strategy flexible and able to
respond to unexpected circumstances. Two elements, a transmission line and combustion turbines are included in
this alternative. Atransmission line has typically required 5-6 years from the initial planning stage to completion.
This alternative proposes beginning planning and design work on this transmission line early. The environmental
process would start in late 1992 or early 1993 to assure availability by the year 2000. As a contingency element, a
lead time of 7-8 years has been assumed. A decision tc) build would not be necessary until 1996, and if the line is
unnecessary, it could be deferred at that time. If building a transmission line is controversial and unable to be built
or built in time to supply the need for peaking powe.-, one or more combustion turbines could be built. Combustion
turbines have a shorter lead time, and would only be used during peak loads.

2.1.2 Environmental Impacts of the Preferred Alternative

Information on the general environmental impacts of individual strategy measures is given under Alternative
Strategies1 - 4 in the following sections. For a more detailed ctiscussion of impacts refer tc) Chapter4.
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2.2 ALTERNATIVE STRATEGY 1 - TRANSMISSION LINE

This strategy varies from the other strategiesbecause it calls for a new high-voltage transmission line to transmit
power from generation resourceseastof the Cascadesto the PugetSound area. Figure2-1 illustrates how measures
are applied over time to meet the forecastedextreme winter peak load deficit for medium and medium-high loads.
The strategy usesaccelerated energy conservation measuresand voltage Support Option 1 in early yearsto meet
forecastedpeak loads. In 1998, a new line is added providing the large increase in capacity shown in the figure.

Figure 2-1. Alternative Strategy 1

16000

15000

IR Line

Voltage Support1

iiiliiConservation

MW 14000 _ Expected Resources

Capability

.... Med-Hi Load

Medium Load

13000

iiiiiiiiiiii!i_iiii!_ii_!_i_ii_iiiiiiiiiiili:_i_i?:_i_i__:i_:_i_i_i_i_:i:!:i:Z:

12000

1994 1995 1996 1997 1998 1999 200(} 2001 2002 2003

YEAR

Table 2-1 provides numerical data on each of the measuresincluded in the strategy. Data reflects megawatts
available to meet extreme winter peak conditions. Load forecastdata follows medium load growth for extreme
winter peak. The table shows megawattsof surplus capacity for each year of the planning timeframe. Alternative
Strategy] provides 1608 megawattsof surplus peaking capacity in PugetSound in 2003.
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Table 2 -1. Alternative Strategy 1 Capacity (MW)

ALTERNATIVE STRATEGY 1: TRANSMISSION LINE

YEAR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

CAPABILITY 12400 12400 12400 "I2400 12400 ] 2400 12400 12400 ] 2400 ] 2400

EXPECTED RESOURCES 60 ] 20 180 240 300 320 340 360 380 400
,

CONSERVATION 21 48 82 I16 148 180 211 214 218 208
.........

VOLTAGE SUPPORT I 600 600 600 600 600 600 600 600 600 600

NEW LINE 0 0 0 0 2000 2000 2000 2000 2000 2000

TOTAL PLAN 13081 13168 13262 13356 15448 15500 15551 15574 15598 15608
CAPACITY

LOAD FORECAST
12500 12800 12900 13100 13200 13400 13600 13700 13900 14000

(EXTREME PEAK)

SURPLUS CAPACITY
581 368 362 256 2248 2100 1951 1874 1698 1608

(PUGET SOUND)

2.2.1 Conservation Measures

Conservation means using electricity more efficiently. Conservation typically reduces electricity use at ali

hours and can reduce transmission requirements.

The conservation component of this and ali strategies includes an accelerated weatherization program, an

accelerated industrial conservation program, a high-efficiency shower head program, and an accelerated commercial

retrofit program. Ali accelerated programs are those funded by BPA. Utilities may have other conservation programs

that they implement on their own. These were not considered as part of the acceleration program. The accelerated
programs provide savings starting in January 1994. A complete description of the conservation programs is given in

Appendix D.

Conservation programs traditionally are programs used to reduce annual energy consumption rather than just

energy use during peak hours. Except for the high-efficiency' shower head program, the conservation measures are

accelerated versions of the programs now being operated by BPA and Puget Sound area utilities. Besides providing

peak load reductions, they also provide substantial energy benefits. These programs have not been redesigned tc)

make them more effective in reducing peak loads. The analysis of these programs was done to determine if

accelerating traditional programs would significantly reduce peak loads on very cold days.

Table 2-2 shows the costs and savings of the conservation programs. Program levels are levels above a
baseline level of savings that includes ali currently planned conservation included in the load forecast. Baseline

levels are included in Table 2-2 in parentheses. Savings for some conservation programs seem small because the

measure considered accelerates an exi:,_ing program that is already being operated aggressively. Only modest

acceleration is possible and the savings above the baseline level are limited.
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Table 2-2. Costs and Savings of Conservalion Programs

PEAKCOST (S/KW) ENERGYSAVINGS
Nor0,_l Winter Peak (Averageannual megawalls) "

Conservation INITIAL COST ANNUAL COST 1994 1996 1998 2003 2010
....

Residential 2 7 12 11 0
$0 $62

Weatherization (17) (26) (32) (43) (54)
.....

2 12 25 52 87
Commercial Retrofit $1420 $0

(18) (28) (37) (58) (_1)
....

4 11 17 25 0
Industrial Retrofit $O $56

(15) (26) (38) (67) (92)

High-Efficiency $335 $0 0 6 11 18 17
Shower Heads

8 36 65 106 104

TOTALS* (50) (80) (107) (168) (227)

PEAKSAVINGS NORMAL YEAR PEAKSAVINGS EXTREMEYEAR

(Units are megawatts) " (Units are megawatts)"

Conservation 1994 1996 1998 2003 2010 1994 1996 1998 2003 2010
,, .....

Residential 10 30 51 47 0 13 40 68 62 0

Weatherization (74) (112) (138) (188) (235) (98) (149) (183) (251) (313)
, , , .... , ,,

4 18 39 81 138 4 21 44 91 157
Commercial Retrofit

(28) (44) (58) (90) (1 26) (32) (50) (65) (!.02) (143)

4 11 18 25 0 4 11 18 26 0Industrial Retrofit
(15) (27) (39) (69) (94) (16) (27) (39) (70) (95)

High-Efficiency 0 14 25 41 39 0 10 18 29 28
Shower Heads

18 73 133 194 177 21 82 148 208 185
TOTALS*

(117) (183) (235) (347) (455) (146) (226) (287) (423) (551)
,

Numbers in parentheses are baseline (i(Jr_sc.rvation in the I(_ad h_recast

* Numbers are cumulative
,,,



The savings shown in Table 2-2 for ali conservation measures are not the maximum savings that are
theoretically !x)ssible. Instead, they are based on program success estimates. Program accomplishments were
assumed based on BPA and area utility experience with conservation programs. Projections of future savings were
limited to results that actual programs could be expected to achieve. This means conservation is installed in only a
I,x)rtlon of houses or businesses that can actually accommodate this equipment. Savings may be more than assumed
here. Costs merely reflect the costs of doing projects earlier than planned, for the accelerated programs.

Peak savings are shown for normal winter days and extreme winter days assuming the medium load forecast.
Separate calculations were needed because most programs have results that are weather sensitive. Some programs,
such as residential weatherization, provide more peak savings on extremely cold days while others save less at the
hour of peak demand during extreme weather.

Table 2-2 shows that accelerating corlservati_m programs provides savings in a normal and extreme peak year.
The peak savings are greatest for 2003 (194 MW norr'nal year, 208 MW extreme year), then decrease by 2010, the
time most programs would be completed regardless of this Plan. Energy savings follow this pattern; savings increase
to 2003 and then decrease by 2010. Ali programs provide 1()4 aMW of energy savings by 2010. If a forecast other
than the medium load forecast is assumed, combined savings would be different. More energy would be saved with
a higher load forecast, and less would be saved with a lower load forecast.

Residential Weatherization Program - This is an acceleration of the existing weatherization program. Working
through utilities, BPA provides funding to weatherize existing homes and apartments. After an energy audit,
h()meowners and landlords have conservation measures installed in their homes or rental units. Measure-s installed

include adding insulation to ceilings, floors and walls, and weather-stripping and energy-efficient windows to houses
and apartments.

The cost of accelerated weatherization i_ shown in Table 2-2 as an annual finance cost based on a 3% real

interest rate. This represents the additional cost of weatherizing homes sooner than originally planned.

Accelerating this program will weatherize all eligible homes or rental units by 2(}00. Under the baseline, these
units would not have been completed until 2010. Savings shown in Table 2-2 increase through 2003 and drop
back to zero as the baseline catches up. By 2()10 savings are zero because, absent accelerating the program, the
same nurnber of dwellings would have been weatherized. For temperature sensitive loads such as residential space
heat, peak savings are higher during extremely cold weather than during a normal heating season.

Residential weatherization programs have the potential tc)affect indoor air quality. Air leakage in homes is
reduced when houses are weatherized, and indcx)r air pollutants may increase. Actual rates are t.)ased (m the
combination of ventilation available and sources of pollution.

Industrial Conservation Program -The industrial sector includes manufacturing firms. Among industries, the
pulp and paper, lumber a,ld wood products, and chemical industries c(msume the most electricity. Among
applications, lighting and motors ff)r production lines ccmsume the most electricity. Process heating and refrigeraticm
also ccmsume large amounts of electricity. Industrial conservation is achieved by retrofitting existif_g facilities t(_ use
less energy and by building new facilities for maximum energy efficiency, lhis couid include incentives to conserve
energy.

This measure accelerates the existing | nergy Savings Plan program currently offered by I:If'A. I his pr(_gram
promotes electric efficiency in b()th new and existing indtJstrial plants. I..;ncJerthe existing [ nergy Savings Plan, BPA
and utility staff work with industrial firms tc_find ways t(_save energy, lhe industries then submit prop(_salsf(_r
energy (:cmservatior_ projects directly to BPA for funding. Any measure that saves erlergy is eligit)le, lhis pre,gram
includes installing efficient lightirlg, heating, ventilatit)n, and air (:(mditi(ming (t tVAC) systems, pr()cess heatirlg
systems, pumps, c()mpressed air, ar_(t m()lors.



Costs, shown in Table 2-2, are annual costs because this program only accelerates expenditures that are
already planned. By 2000, this program will complete installation of measures that under present plans would take
until 2010. Savings, shown in Table 2-2, first increase and then decline to zero by 201 0 because this program only
accelerates conservation investments already planned. By 2010 the baseline program would have accomplished
everything the accelerated program accomplishes.

There is no significant difference in the savings on a normal winter day and an extreme day because industrial
loads are not temperature sensitive. This means the cost/kW saved is about the same for either day.

Industrial conservation measures have minimal environmental effect. Measures involve minor modifications or

additions to existing systems.

Accelerating the Commercial Retrofit Program - Based on energy use, the commercial sector is the fastest
growing sector in the Pacific Northwest. This sector is divided into ten building types: offices, retail buildings,
restaurants, grocery stores, lodging, colleges, schools (primary and secondary), warehouses, health facilities, and
miscellaneous. The most energy-intensive uses in the commercial sector are lighting, refrigeration, space heating,
water heating, and air conditioning. Office and retail buildings have the largest percentage of use because they have
the largest share of commercial building floor space. Restaurants and grocery buildings have substantially higher
ene:jy use per square foot than other building types and have great savings potential.

This measure accelerates the commercial retrofit program being developed by BPA and area utilities. This
would speed up the rate conserva',ion is acquired in commercial buildings by retrofitting these buildings with more
energy-efficient equipment. BPA and utility staff will work with commercial establishments to encourage installing
energy conservation measures when buildings are remodeled.

The costs of this program, shown in Table 2-2, are the full cost of the equipment to be installed. The baseline
for the commercial sector does not propose to acquire ali commercial conservation by 201 O, so ii is assumed the
projects completed by this accelerated program would not have been done be{ore 201 0 without the prograrn
acceleration.

The commercial retrofit program is modeled as a 10% reduction in load for a portion of commercial buildings
in the Puget Sound area. A 10% load reduction is applied to a!l hours of the day for both the normal winter day and
the extreme winter day. Commercial loads are temperature sensitive, resulting in greater peak savings on extremely
cold days.

Like residential programs, commercial conservation programs carry the potential to affect indoor air quality and
ozone depletion. Another concern is the need for proper disposal of polychlorinated biphenyl (PCB) contained in
ballasts in fluorescent light fixtures constructed before 1979. However, an organized program probably increases the
chance that these ballasts will be disposed of properly rather than thrown into the solid waste stream one by one as
they wear out under normal use.

High-efficiency Shower Head Program - High-efficiency shower heads reduce the amount of h()t water
required per shower. This means the water heater operates for less time per shower. Because each water heater
operates for less time, fewer water heaters throughout the area operate at once. Therefore, total water heater
demand is reduced because of greater diversity in operating times.

High-efficiency shower heads are part of a water heater package that includes water heater c()ntrols and more
efficient tanks. High-efficiency shower heads are in the package to increase consumer acceptance and increase
participation because e_s water will _)edrawn from the tank and (:onsumers are less likely to experience low water
temperatures. High-efficier;cy sh()wer heads als() would be offered free t() (:()nsumers who do n_)t (h()()se the entire
water heater package. ]-his proposed program w(_uld install high-efficiency shower heads in 6()% (ff showers by

.......... ,_,,_,;'__.....,,,,.tt-u _, ,_t: ._,..u. ,_.JL_,k_.',t_ ,.._rlu_,._virig.'.,dfr.' _rl(Jwll i_] ]al)i,e 2-2.
_

-



2.2.2 Voltage Support Option 1

The power flowing in and out of storagein magnetic and electric fields is called reactive power. Ali elements
of the power systemrely on magnetic and electric fields to generate, transmit, and convert electrical power to work.
Reactivepower must be in balance for stablevoltage on the system. Capacitors are devices that store energy in
electric fields and are used to raisevoltage on the transmission system.

The voltage support measuressolve a portion of the voltage stability problem by adding equipment at existing
substationsin the area. There are two voltage support measures,Option 1 and Option 2. Voltage Support Option 2
is described in Section 2.3.3. Table 2-3 shows costs,capacity, and lead time for both voltage support options.

,_ Voltage Support Option 1 is included in this and ali other strategies. This option would add shunt capacitors at Echo
LakeSubstation after it is completed in 1993. Shunt capacitors are installed in racksand would require an areaof
lessthan one acre. A more detailed description of both options is given in Appendix E.

Table 2-3. Transmission Measures Costs, Loss Savings, and Lead Time

COST LEAD
CAPACITY

MEASURE (1990 (MW) TIME
$Millions) (years)

50 ' .......Transmission line 2 2000 5_6

Voltage Support 1 6 600 2

Voltage Support 2 40 1000 3

LOSS SAVINGS IN THE PACIFIC NORTHWEST (Peak MW)

MEASURE 1994 19e_d 2003

Transmission line [1 ] 80 105
,,, .....................................

Voltage Support 1 0 0 0
" ....... 4 -- . _ ...............

Voltage Support 2 [1 ] 9 12
,,,,,,, ,,, ................. , ,,,, ,

[1 ] = cannot be energized by winter 1993/1994
....
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2.2.3 Cross-Casc_dc 500-kV AC Double Circuit Transmission Line

A new transmic_.kgf_ii_e crossing the Cascad_ Mountains from eastern Washington to the Puget Sound area is
another possible solution. -[he transmission line would allow power from existing generation resources east of the
Cascades to be transmitted to Puget Sound beginning in 1998. Crossing the Cascade Mountains with a transmission
line may require:

• right-of-way
• steel structures
• access roads

• improvements at some existing substations
• upgrading some existing lines

These additions could be both in the Puget Sound area and east of the Cascade Mountains. Location for a new
line would most likely be influenced by existing lines and land use constraints. BPA, the U. S. Forest Service (USFS)
and U. S. Bureau of Land Management (BLM) have studied potential corridors for transmission lines across the
Cascade Mountains. The Draft Northern Cascades Corridor Availability Study (BPA, 1990), evaluates public and
private land and provides detailed information on existing and potential corridors for most of Washington. Most
likely routes for a line would be located between these BPA substations, shown on Map 1:

• Chief Joseph and Echo Lake
• Chief Joseph and Monroe
• Sickler and Echo Lake

There are three possible corridors for a transmission line. They are identified as Alternate Corridors A, B,
and C. Each crosses the Cascades. On Map 1, the existing corridors are identified in yellow. Existing BPA
transmission lines are in red. New corridors are shaded in black. A new line could be a replacement of an existing
line on existing right-of-way. A new line could be built parallel to an existing line by expanding the existing right-of-
way. Or, a new line could be built either partially or totally in a new corridor.

These corridors are divided into three parts for analysis: an eastern segment, a central segment, and a western
segment. Segments are defined by topography and land use. The boundaries are shown on this map by a green
dashed line. These conidors are described in Chapter 3. Within the corridors there are many options for
transmission line routes. Potential routes and any impacts associated with individual routes would be discussed in a
site-specific environmental impact statement if a transmission line is included in the Plan.

No Cascades crossings are considered north of Stevens Pass, which is about 160 miles south of the Canadian

border. Corridor development would be difficult. The terrain is rugged, and large Wilderness areas cover much of
the mountain range, blocking potential east-west routes. Crossing the Cascades through North Cascades National
Park is difficult because the North Cascades Highway's scenic quality is protected by legislation. The rest of the Park
is strictly managed and would be considered only if ali other routes were exhausted. Passes to the soulh exhibit
gentler terrain. Corridors A and B contain fewer transmission lines now and because of reliability concerns (having
ali eggs in one basket) are favored over Corridor C, which contains four 500-kV lines.

Table 2-3 shows potential costs, capacity, and lead time for a transmission line. This table also includes
potential transmission system loss savings. These losses are the results of the heat generated in the line conductors
when electrical current flows through the transmission line. If a new transmission line is added, the power flowing
through the transmission system is redistributed. The current flowing through each transmission line will typically
decrease, so less electrical energy is lost. Since this energy is then free for other uses, fewer resources need to be
developed. A more detailed description of these and other characteristics (:an be found in Appendix E.
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2.2.4 Contingency Measures

In Chapter 1, Section 1.4.6 described events that could change the future and the size of the transmission
capacity deficit in the Puget Sound area. If load growth is not as predicted, certain steps can be taken to respond to
higher or lower load growth. In this strategy, if load growth is less than the medium forecast, or if additional
resources in the Puget Sound area are developed, the transmission line could be delayed. If the deficit is larger,
Alternative Strategy 1 provides about 1600 MW surplus in 2003 under medium load growth.

Also, common to ali strategies is using load curtailment measures for contingencies. Load curtailment restricts
electricity consumed by end-users, lt limits the electricity available during short periods of system stress. For
example, BPA has certain curtailment rights in existing power sales contracts with customers. These are described
under the No Action Alternative in Section 2.6. Area utilities also have curtailment programs operating but they are
not necessarily designed to operate during peak conditions.

Other curtailment options could be pursued now to be activated later if needed. Fw() types are described here:
contractual, and curtailment coops. These options are over and above what is already obtained through the power
sales contracts mentioned above.

Contractual Load Curtailment - Under a curtailment contract, a utility would negotiate contracts with
interested commercial and industrial customers in its service area to provide utilities with the right to request specific
curtailment. Contracts would specify advance warning, and limits on the frequency and duration of curtailments.
When needed, the customer would curtail electricity use and the utility could, for example, compensate the
customer with a rate reduction throughout the year.

The utility or customer could manually interrupt use, or the system could automatically curtail use through
control devices. The method used would be established in each contract, providing flexibility for individual industry
characteristics. Automatic interruption would provide a more responsive resource, but some industries would be
unable to allow such interruptions because of safety or other cor_cerns.

There are examples of this kind of contract in the Pacific Northwest. As described as part of the No Action
Alternative, existing BPA contracts with DSI's allow interrupting approximately 600 MW of Puget Sound area peak
load for 15 minutes, to ensure the stability of the Federal system.

Curtailment Cooperatives (CO-OPS) - Co-ops are groups of commercial and industrial customers joined tc)
provide specific curtailment amounts. Co-op members could be commercial building owners or industrial facilities
owners who band together and contract with the utility for a set amount of curtailment. This curtailment would be
negotiated between the co-ops and the utility with the co-op members receiving a special rate for the curtailment.
The members agree to limit their collective demand tc)certain levels on request from the serving utility. For
example, utilities could contract with commercial customers to operate the energy management systems in their
buildings to curtail loads during extreme peak periods. Other utilities across the country have already established
these co-ops. For example, utilities such as Boston Edison and Pepco have contracts with members of co-ops. The
advantage to the members is that they can shift participation among members to meet the contract. Payment is
based on percentage of participation by a commercial or industrial member. The advantages for the utility are that
they receive a firm amount of curtailment, and only have one contract to manage.
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These additional curtailment programs have some advantages over the existing rights that BPA has with their
contracts:

• contract curtailment may be more acceptable than involuntary curtailment during emergencies

• larger loads may be curtailed with fewer impacts

• advance notice may be possible before curtailment begins

• some programs allow for cooperative efforts among consumers

• payments will compensate consumers for curtailment

• programs provide increased flexibility to avoid adverse effects on critical loads

lt has been estimated that customers, including larger industrial customers in the Puget Sound area, would be
willing to curtail about 800 MW at a cost of twenty dollars per kw-year to protect the system in an emergency. This
amount is over and above what is available through the DSI contracts. Technical studies of the power system have
found that relying on more than 600 MW of curtailment would lead to unacceptable system performance because
the base system is so highly stressed.

An industry's willingness to participate in a load curtailment program is affected by the amount of advance
warning, the frequency and duration of curtailments, and the price utilities will pay for curtailment. Advance
warning is important for shutting down processes safely and economically. If curtailment is used often and for long
periods, fewer industries may judge curtailment economically feasible. The more utilities are willing to pay, the
greater the participation. Some industries may not participate despite incentives.

Impacts from curtailment vary by level of compensation for customers and the frequency and duration of the
curtailment. Impacts ,_refound in health and safety, and socio-economics. Load Curtailment may have greater
impact than the conservation, load management, and fuel switching measures, lt may have less impact than some
local generation and transmission measures. The complete discussion of environmental impacts is in Chapter 4, and
Appendix F.

Load management and fuel switching measures can be used as contingencies as they become available in the
marketplace. Direct load control is still in a relatively early stage of development in the Northwest, and information
on ali aspects of load control is limited. BPA and area utilities are studying these types of programs to gain
information on cost, benefits, and availability. A description of programs is given in Sections 2.4.3 and 2.4.4.

2.2.5 Environmental Impacts of Alternative Strategy 1

Accelerating conservation programs have low health and safety impacts. Conservation could increase indoor
air pollution. There are adverse impacts related to providing material for conservation pr(x:lucts, but these are
insignificant compared to raw material used for other measures. Voltage Support Option 1 has minimal impacts
contained within existing substations. Transmission line impacts vary. If the line is in new or expanded right-of-way,
impacts could be high. If the line is on existing right-of-way or is a rebuild of an existing line, impacts would be low.
Detailed information about impacts is in Chapter 4 and Appendix F.
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2.3 ALTERNATIVE STRATEGY 2 - VOLTAGE SUPPORT

Alternative Strategy2 includes Voltage Support Option 1 and the conservation measuresdescribed in
Alternative Strategy 1. Also, additional voltage support is added to the system. Figure 2-2 shows how these
measuresmeet the need to serve the forecastedextreme winter peak loads. Voltage Support Option 2 provides
additional capacity in late 1994. Table 2-4 provides data on eachof the measuresincluded in this strategy. Table 2-
4 shows the total capacity of Alternative Strategy2, the timing and amount of capacity provided by each of the
measuresincluded, and the surplus capacity of the strategy. Table 2-3 shows the cost of Voltage Support Option 2.
This strategyprovides about 600 MW of surplus capacity in 2003.

Figure 2-2. Alternative Strategy 2
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Table 2-4. Alternative Strategy 2 Capacity (MW)

ALTERNATIVE STRATEGY 2: VOLTAGE SUPPORT
.....

YEAR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

CAPABILITY 12400 12400 12400 12400 12400 12400 12400 12400 1 2400 12400
,,,

EXPECTED RESOURCES 60 120 180 240 300 320 340 360 380 400

CONSERVATION 21 48 82 116 148 180 211 214 218 208
,,,

VOLTAGE SUPPORT 1 600 600 600 600 600 600 600 600 600 600

VOLTAGE SUPPORT 2 0 1000 1000 l 000 1000 10C)O 1000 1000 1000 l C)00
L,

TOTAL PLAN
13081 14168 14262 14356 14448 14500 14551 14574 14598 14608

CAPACITY
,,

LOAD FORECAST
12500 12800 12900 13100 13200 13400 13600 13700 13900 14000

(EXTREME PEAK)
........

SURPLUS CAPACITY [(PUGET SOUND) 581 1368 1362 1256 1248 1100 951 874 698 608
l

2.3.1 Conservation Measures

See description of conservation measures in Section 2.2.1.

2.3.2 Voltage Support Option 1

See Section 2.2.2 for a description of voltage Support Option 1.

2.3.3 Voltage Support Option 2

Thi,. nption adds a new 500-kV substation or :he existing transmission line corridor approximately ten miles

north of Ellensburg, Washington. The proposed substation would L_ approximately 1 500' by 1500' (52 acres) and

most of the site would be within the existing right-of-way. Naneum Substation is one possible site I()cation (see

Map 1). The remaining three sites are located to the west. Ali four potential sites are on Map 14. A brief
description of the sites is in Sec-tions 3.2.4 and 4.3. This substation would connect ali lines in thecorrid(_r. Series

capacitors wouid be installed for the tw() lines from Grand Coulee Dam. ]he series capacitors would increase tile

loading on these tw() newer and more efficient lines while reducing loads on others. They would stabilize voltages

on the transmission system. Circuit breakers would De installed in a manner that would enable power t() t)e

redirected in any manner desired. Cost, capacity, lead time, and loss savings are shown in lame 2-3. A detailed

technical discussion of this option is given in Appendix E. A detailed environmental descripti_')n _)f thi,_ _)[)ti_)n i,_
given in Appendix G.

_
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2.3.4 Contingency Measures

To respondto a deficit that grows fasterthan expected, measurescan be delayed or added. If load growth is
lower than expected, Voltage Support Option 2 can be delayed. If high load growth occurs, combustion turbines
and/or a transmission line can be built. As in Alternative Strategy1, load curtailment could als be usedon an
interim basis until other measuresare available.

2.3.5 Environmental Impacts of Alternative Strategy 2

Environmental Impactsof the voltage support additions would be fewer than impacts from a transmission line.
Impacts from the conservation programsare equal in ali alternative strategies. Impacts are described in Chapter 4
and Appendix F and G.

2.4 ALTERNATIVE STRATEGY 3 - DEMAND REDUCTION

This strategy includes the conservation measuresand Voltage Support Option 1 common to ali strategies,but
also includes load management and fuel switching measuresinsteadof a transmission line or Voltage Support
Option 2. Figure 2-3 shows how this strategy supplies power for extreme winter peak loads. The load management
and fuel switching measuresprovide some surplus in each year through 2003.

Figure 2-3. Alternative Strategy 3
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The numeric values and total conservation savings of Alternative Strategy 3 using the medium load forecast are
provided in Table 2-5.

Table 2-5. Alternative Strategy 3 Capacity (MW)

ALTERNATIVE STRATEGY 3: DEMAND REDUCTION

YEAR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

CAPABILITY 12400 12400 12400 12400 12400 12400 12400 12400 12400 12400
..........

EXPECTEDRESOURCES 60 120 180 240 300 320 340 360 380 400
.............

CONSERVATION 21 48 82 116 148 180 211 214 218 208
....

VOLTAGE SUPPORT1 600 600 600 600 600 600 6C)0 600 600 600
......

WATERHEATER
CONTROL 22 58 104 143 182 219 256 292 326 356

TIME-OF-USE RATES 20 47 73 99 1[)5 110 116 123 129 129

FUELSWITCHING 22 43 82 120 159 197 236 262 289 31S
....

TOTAL PLAN
CAPACITY 13145 13316 13521 13718 13894 14026 14159 14251 14342 14408

,

LOAD FORECAST
12500 12800 12900 13100 13200 13400 13600 13700 13900 14000(EXTREMEPEAK)

SURPLUSCAPACITY 645 516 621 618 694 626 559 551 442 408
(PUGET SOUND)

2.4.1 Conservation Measures

See Section 2.2.1 for a description of conservation measures.

2.4.2 Voltage Support Option 1

See Section 2.2.2 for a description of Voltage Support C)ptiorl 1.
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2.4.3 Load Management Measures

Load management programs cause customers to reschedule electricity use through incentives or direct control.
These programs are designed specifically to reduce loads at peak times. Programs that reduce peak load growth
could help the problem in the Puget Sound area.

As part of the PSAERP, BPA has joined with the utilities to study two load management programs. The load
management measures used in this strategy are a water heater control program and time-of-use rates. These
programs could provide peak load reduction by encouraging or controlling electricity use during peak periods.
These programs could be implemented by 1994, and could provide 607 MW peak load reduction within ten'years
during normal years. These programs have a minor impact on annual eflergy consumption (except' for savings from
the hot water program from larger, better insulated hot water tanks). Costs for these programs are the full costs of
completing a program since they are in addition tc)existing or planned load management pro_ram_. A detailed
description of how the following programs were developed and analyzed is given in Appendix D.

Water Heater Control Program - This program would allow direct control by a utility of ele(:tric water heaters
in houses and apartments. The utility could cycle or shed water heater loads at its discretion from a central location
for a period of time previously agreed upon between the utility and homeowners.

A utility operating this program could contact residences and offer a monthly incentive, $5 per month for
November, December, January and February in return for an agreement that the utility could be allowed to shut the
water heater off for eight to ten hours per day. This allows the utility to shed water heater loads for two four-hour
periods. The shut-off periods would be from 7 a.m. to 11 a.m. in the morning and from 5 p.m. tc) 9 p.m. in the
evening. Some agreements could allow the utility to keep some heaters off for an additional one or two hours so that
all heaters do not come on at the same time and create a later and possibly larger peak in system loads.

Single family residences could be offered a larger energy-efficient hot water tank that would provide energy
savings as well as peak savings. For manufactured houses and multifamily dwellings the program only incl'Jdes the
controls because most of these dwellings do not have sufficient room tc) fit a larger tank.

The costs of the program in(:lude $228 for the equipment for each home and an additional $120 for homes that
get larger tanks. In addition, there is a $28 annual cost that covers the $20 annual incentive per home and $8 for
administrative costs. These are the full costs oi operating this program because the baseline (:ase does not include a
water heater control program. Cost per household is converted to cost per kilowatt and displayed in Table 2-6.

The program can recruit participants at the time they are shopping for a new or replacement hot water tank.
The program is expected to enroll 60% of consumers replacing electric: water heaters in single family homes. 20%
of multi-family and manufactured homes are expected tc) enroll. l he number of participati ng homes increases
steadily until 2006 as existing water heaters wear out.

Residential Time-of-Use-Rates - This program could offer new retail electric rates tc)homeowners that
volunteer tc) participate. ]hese participants could pay electric rates that are twice as high fr()m 7 a.m. to 1 I a.rn. as
they are during the rest of the (Jay. Typical loads that might be shifted include hot water heating l()ads and electric:
space heat. Participants who can shift some I()acJstc) the off-peak period can expect to reduc:e their electric bills by
$5 per month on average. The utility could install a time-of-use meter at each house.

Peak savings for participating househc)lds are expected tc) be about 15% of the peak prior tc) program
participation. The program is not expected to alter tota! energy consumpti()n but rnerely to shift the time when
_:,n_:,rgyi_,tJ,:,f_rJ-rh# maximtjm [_rc_jf:mtpd_,nrrdlm(,nt is .:!!_t.Jt ?_('1"/,,(ft" t),:_thnew .:-in(!e',(.istir_gqi,-_g!(,f.:!n!i!y r(,siden£:_.,s
in the Puget Sound area.
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Costs per household include $115 for the TOU meter and a customer incentive of $5 per month during the four
winter months. Administrative costs are estimated to be $2 per house per year. Costs per household are divided by
kilowatts saved per household to obtain the figures shown in Table 2-6.

Peak savings come only from voluntary behavior changes due to price incentives. The actual performance of
this program under extreme cold weather is difficult to predict.

The load management programs supply increasing savings through 2010 (731 MW normal year, 576 MW
extreme year). Energy savings increase with time als(), and load management provides 11 aMW of energy savings by
2010.

Pilol Programs - Load management programs are relatively new to BPA and Puget Sound area utilities. At the
present time, BPA has contracted for about $3C)0,000 of load management demonstration projects. These are
implemented through several Puget Sound area utilities and are described in the following paragraphs, lt is these
demonstration projects and future programs like these that will provide the mew,awatts available in thi.gstrategy.

Snohomish County Public Utility District No. I(PUD)will be installing 400 dispatchable radio-activated
controls on residential hot water systems. Control strategies may vary for family size _indwater heater tank steerage
capability. For these households, hot water heating occurs at off-peak times.

Ohop Mutual Light Company will be installing 80 maximum size water heater tanks with electronic timer
controls, sensors, and data recorders already attached. These tanks range from 66 tc) 150 gallons of storage
capability. Control strategies have been developed for each type of tank and each household tc) maximize peak
reduction. Utility programmed time switches are used to control loads. Data fro,T1this program can be used to
refine radio control, tw()-way radio control, and other pre-programmed "stand alone" control systems.

The town of Steilac(×)m has begun a program which schedules municipal water and wastewater system
pumping at non-peak periods.

Snohomish County PUD will design and install a voltage/var control system at one of their power supply
substations. The system will control shunt capacitors and minimize substation voltage but keep it wi!hin limits so
that acceptable service is always available to customers, lt will als() supply maximum vars and reduce load to
alleviate voltage collapse conditions.

Seattle City Light has designed a pilot program that would reduce peak power demand during winter months.
Seattle City Light will implement weatherization measures, efficient showerheads, and a system that contrc)ls space
heat and water heaters, lhe direct load control equipment that residents install will allow substatior_ operators to
shift operation of participant water beaters and/or spice heaters when peak loads in a specific area reach certain
levels. If the budget allows, Seattle City Light also would like t()test thermal storage and general load control, and
expand the program to commercial customers. Seattle City Light is asking BPA t() pr(_vide about $2()(),(.)0()t(_ help
co-fund this program. Snohomish Cour_ty PUD als() has expressed interest in implementing space-heat c()ntr()l in
their service area.

m
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Table 2-6. Cost and Savingsof Load Management Programs

PEAK COST (S/KW) Normal ENERGY SAVINGS

Winter Peak (Average annual megawatts) *

Load Management Initial Cost Annual Cost 1994 1996 1998 2003 2010

Hot Water Control SF $319 $_6 0 2 4 9 11
,,,

Hot Water Control MF &
MH $344 $42 0 0 0 0 0

Time-of-Use Rates $249 $48 0 0 0 0 0
, , , , ,, ,, ..... , ..... ,, , , ,, , , , ,,,,,, ,,,

TOTALS" 0 2 4 9 11

PEAKSAVINGS NORMAL YEAR PEAKSAVINGS EXTREMEYEAR

(Units are megawatts) " (Units are megawatts) *

Load Management 1994 1996 1998 2003 2010 1994 1996 1998 2003 2010

Hot Water Control SF 23 113 201 404 513 17 81 145 291 370

Hot Water Control MF &
MH 8 31 51 89 102 6 23 37 64 74

Time-of-Use Rates 19 66 95 114 116 20 73 105 129 132

TOTALS" 50 210 347 607 731 43 177 287 484 576

Key to abbreviations: SF=Single Family Residences MH=Manufactured Housing

•Numbers are cumulative MF=Multifamily Housing
(apartments)

.............
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2.4.4 Fuel Switching

The fuel switching program encourages homeowners to substitute natural gas for electricity for residential
space and water heating. Switching to gas reduces both peak loads and overall energy requirements for electricity.
Although many _ew homeowners are already selecting gas, there is a potential to convert the electric space and
water heat in existing homes to gas. There is also the lrx_tential to expand the gas distribution system to reach homes
that would not have access to gas. This analysis looks at fuel switching potential beyond what is expected tc) occur
anyway through market forces because of the generally lower cost of heating with gas. Since no fuel switching
program is yet planned, social costs are the full costs to society of the program.

Table 2-7 shows the costs and savings potential from switching some residential customers to natural gas. The
fuel switching program would encourage switching from electricity to natural gas for residential space and water
heating in single family homes and manufactured homes. Multifamily homes and the commercial and industrial
sectors were not included because of the expense and difficulty of implementing fuel switching in these segments.
Fuel switching induced by natural market forces is included in the load forecast. This analysis targets both new and
existing homes, and for the purposes of developing estimates of the potential load impacts and costs, makes the
following assumf_tions:

1. Most new homeowners will select gas if it is available (those who do not probably would not participate in
a fuel switching program). Therefore, fuel switching in new homes requires expanding the gas distribution
system.

2. Only central forced air electric space heating systems are included as candidates for fuel switching; zonal
(resistance) electric space heat conversion would be too expensive and di._ficult to market.

3. Homes with electric water heat but gas space heat were not included because it is assumed that
homeowners will convert their water heaters to gas.

4. Costs include the cost of replacing electric equipr_ent before it is worn out, any additional cost of replacing
with gas instead of electric equipment, and any flue or venting work necessary for gas but not electric
equip_ent. For homes where gas is not available, an additional cost for expanding the gas distribution system
is included. For ali homes in this analysis, the cost of hooking up the home to gas is included.

The cost of service drop connection for natural gas is $550 and the cost of a typical extension of a gas main for
those houses that do not have gas available on the street is an average of $900 per house. The social costs shown in
Table 2-7 are the difference between the cost of switching to natural gas and the cost of continuing tc_use electricity.

Both water heaters and central forced air systems would be converted when the existing electric equipment is
close to the end of ;" Jseful life. In homes with zonal space heat, water heat conversion only is analyzed. Market
penetration rates vary by segment: they are faster and higher for single family than manufactured homes, and for
homes where gas is already available at the street. The market segment approach was used because the expected
costs and program participation rates are different aorta:.;!:,market segments.

Fuel switching provides increasing normal and extreme peak savings; up t(_ 403 MW in 201() of extreme peak
savings. Fuel switching could provide 100 aMW of erlergy savings t;y 2010.

When conservation, load maf_agement, and fuel switching prograrns are (:_mbined, the t(_tal savings (Jo not
equal the sum of the individual pr(_grams. -lhese pr(_grams interact and red_(:e the total. See Appendix D fc_ran
explanation of these interacti_ng.
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Table 2-7. Costsand SavingsPotential of Fuel Switching

PEAK COST (S/KW) ENERGY SAVINGS
Normal Winter Peak (Units are average annual

megawatts) *

Fuel Switching SOCIAL COST 1994 1996 1998 2003 2010

Existing SF + CFA + WH, $503 3 9 18 31 32
Gas Yes

, ,, , ,,,,, , ............ ,,

Existing SF + CFA + WH, $589 0 1 4 13 23
Gas No

Existing SF WH Only, $890 _ 3 9 15 25 25
Gas Yes

, .... , ................................ ,

New SF SH + WH, Gas No $1267 0 1 1 3 8

Existing MH + CFA + WH, $756 1 2 3 6 6
Gas Yes

....

Existing MH + CFA + WH, $938 0 0 1 2 4
Gas No

New MH SH + WH, $867 0 0 0 1 2
Gas No

....

TOTALS" 7 22 42 81 100
.,,

Key to Abbreviations: Existing = Existing Units Gas Yes = Gas Available Within 1/4
Mile (service drop)

SF = Single Family Residences Gas No = Gas Not Available (Main
Extension Required)

CFA=Central Forced Air Furnaces MH = Manufactured Housing
(Not Baseboards)

• Numbers are cumulative SH = Space Heating WH = Water Heaters
,.,
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Table 2-7. continued

PEAK SAVINGS NORMAL YEAR PEAK SAVINGS EXTREME YEAR

(Units are megawatts) * (Units are megawatts) *

Fuel Switching 1994 1996 1998 2003 2010 1994 1996 1998 2003 2010
- m .. u __. u ... m ........ m ..........

Existing SF + CFA + WH, 11 40 74 130 135 14 48 89 155 162
Gas Yes

.....

Existing SF + CFA + WH, 0 6 19 56 96 0 7 22 67 115
Gas No

Existing SF WH Only, 7 20 33 57 57 5 14 24 41 41
Gas Yes

...... , ,

New SF SH + WH, Gas No 0 2 3 10 25 0 2 4 12 30

Existing MH + CFA + WH, 2 7 12 21 21 3 9 15 25 26
Gas Yes

Existing MH + CFA + WH, 0 1 4 9 15 0 1 4 11 19
Gas No

New MH SH + WH, 0 1 1 4 8 0 1 2 5 10
Gas No

, .....

TOTALS* 20 77 146 287 357 22 82 160 316 403
I

Key Io Abbreviations: Existing = Existing Units Gas Yes = Gas Available Within 1/4
Mile (service drop)

SF = Single Family Residences Gas No = Gas Not Available (Main
Extension Required)

CFA=Central Forced Air Furnaces MH = Manufactured Housing
(Not Baseboards)

• Numbers are cumulative SH = Space Heating WH = Water Heaters
...........

2.4.5 Contingency Measures

If load growth is not as predicted, measures can be delayed or added. The load management and fuel
switching programs can be delayed if load growth is lower than expected. If load growth is higher, Voltage Support
Option 2 can be added to the system and load curtailment can be used on an interim basis. This strategy provides
almost 400 MW of surplus capacity in 2003.
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2.4.6 Envi_'onmental Impacts of Alternative Strategy 3

Load management and fuel switching programs do not disturb land use. Load management measures could
create some discomfort for individuals in homes and buildings as water temperatures go down while controls are
functioning to limit use. Customers who agree to curtail use and receive incentives from the utility may have an
economic gain. Load management measures may cause life-style changes more significant than other measures.
These socio-economic impacts are considered low. Fuel switching may create low impacts to air quality. Impacts to
the physical environment, air, water, land use, and wildlife are ali less than for other measures. Overall, this strategy
has the fewest environmental impacts. More discussion of environmental consequences of the measures is in
Chapter 4 and Appendix F.

2.5 ALTERNATIVE STRATEGY 4 -COMBUSTION TURBINES

/ This strategy includes the conservation measures, and Voltage Support Option 1 in ali other strategies, but adds
combustion turbines for winter peak loads. This strategy is shown in Figure 2-4. Table 2-8 provides numeric values

_ of Alternative Strategy 4.

Figure 2-4. Alternative Strategy 4

16OOO

_._._._"

_/_J i_ Peaking CTs

//j 1@Voltage Support1
::i Conservation

_ Medium Load

13000 .:-:_--_---:--------:-::-:-:-:::::-:::::-_._--::::--:_:_-_--;-:-::_:::::::_>----:_::-:_:--::::::--:-::--:--::----:-:---:----..5-
::---_:-_:.-----------------------------e----'------------------:--:-"----:----:'_-'---_-_7.::_:i:_:_:__.i_:i!::iii!!!iii!!i_ii:_::
_:::::::-':--'_-_:::-:-::::-::::::_-.:.:._.':: :-:-:_:-:-i::-:-:ii::::i:!::i::::::iii!i::.::::::_!::ili::!;:i!il:i!!i_i!!ii::_::il:Zi!!!_!:::i::ii_::_:iiii_:!::::ii!!?i:___::_!!_:i::_!!i_:,_!

12000 1 l i l f _ f T

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

YEAR

2 -22



Table 2-8. Alternative Strategy 4 Capacity (MW)

ALTERNATIVE STRATEGY 4: COMBUSTION TURBINES
.....

YEAR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
,,

CAPABILITY 12400 12400 12400 12400 12400 12400 12400 12400 12400 12400

EXPECTED RESOURCES 60 120 180 240 300 320 340 360 380 400

CONSERVATION 21 48 82 116 148 180 211 214 218 208
.....

VOLTAGE SUPPORT 1 600 600 600 600 600 600 600 600 600 600
,,

PEAKING CTS 0 0 0 0 0 0 140 210 350 420
.........

'rOTAL PLAN
13081 13168 13262 13356 13448 13500 13691 13784 13948 14028CAPACITY

LOAD FORECAST
(EXTREME PEAK) 12500 12800 12900 131 O0 13200 13400 13600 1 3700 13900 14000

SURPLUS CAPACITY
581 368 362 256 248 100 91 84 48 28

(PUGET SOUND)

2.5.1 Conservation Measures

See Section 2.2.1 for a description of the conservation measures.

2.5.2 Voltage Support Option 1

Section 2.2.2 describes Voltage Support Option 1.

2.5.3 Peaking Combustion Turbines

The type of combustion turbine considered for this strategy is built to serve peak loads only. lt is a single cycle

70 MW unit that operates infrequently, about 5% of the year. These turbines have a lower capital cost than

combined cycle turbines and are easier and faster to start up. They would be able to use gas or oil for fuel, with oil

the assumed fuel used for this analysis. These units are assumed built on industrial or agricultural land. Oil tanks

with a two week supply of fuel are assumed at each site. Some transmission line additions may be necessary to

reliably connect combustion turbines to the system.
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2.5.4 Contingency Measures

If load growth is not as expected, combustion turbines can be delayed or stopped if unnecessary. This strategy
provides 28 MW surplus capacity in 2003, however, Voltage Support Option 2 and additional combustion turbines
could be added to the system or load curtailment could be used if loads are high.

2.5.5 Environmental Impacts of Alternative Strategy 4

Combustion turbines have impacts ranging from low to moderate. This strategy is the only strategy with
moderate air quality impacts. Combustion creates air pollutants. The turbines would require about 4 acres. Noise is
a concern when combustion turbines operate, though the turbines would operate infrequently. Mitigation measures
are available to reduce noise. Transmission lines needed to integrate combustion turbines into the power system
may create impacts. Impacts are described in Chapter 4 and Appendix F.

2.6 NO ACTION ALTERNATIVE

EIS's traditionally define the No Action AIternative as a no build measure. Because this EIS will focus on a
regional planning decision, this approach is inappropriate. Instead, this alternative assumes individual utilities will
undertake some actions to meet their needs. These activities may not be coordinated with other utilities or BPA.
This alternative will cause decreasing reliability as loads continue to grow even at a moderate rate. By the end of the
decision period in 2003, normal winter peak load will so severely stress the system, even minor disturbances could
cause instability and blackout in the Puget Sound area. By 2003, the base system, with ali facilities intact, will be
unable to meet extreme winter peak loads. Actions already planned by or available to BPA and Puget Sound area
utilities are described below.

2.6.1 Undervoltage Load Shedding Scheme

This measure m_nimizes the consequences of a voltage collapse. Utilities, through the Northwest Power Pool,
will install equipment to arrest voltage collapse by shedding loads at substations in the Puget Sound area. These
devices automatically disconnect a portion of the load if voltages drop precipitously for a specific period of time
following the failure of kev power system equipment. Shedding loads, if done in time, provides a safety net to
prevent a total or partial collapse of the system. However, there is some doubt whether these relays can be set
sensitive enough to drop load in time to prevent collapse without being .sosensitive that they cause frequent
unnecessary load dropping in response to minor disturbances. The load amount dropped depends on the type of
emergency. Up to t 800 MW C15% of the Puget Sound load) could be shed.

Until the failed equipment is returned to service, ongoing curtailment of area load would be required The
average line outage is four hours but can last for days or weeks if extensive repairs were required. Fewer than one
outage in ten lasts more than eight hours. Retail utilities set a goal of full restoration in four hours, but serviceto
fringe areas will certainly take longer after a blackout.

2.6.2 Voluntary Load Curtailment

Another measure available and considered part of the ,No Actif_n Alternative is voluntary load curtailment.
Voluntary load curtailment includes curtailment achieved in the residential, commercial and industrial sectors
requested by utilities and government agencies. This is curtailment (_ver and above curtailment which exists through
con_ractsw,tt_ Dr,_,oroL,_eru_+lit,es. Ut,llt-+ --'4' ..................... :....... :; _ ....:........... +the .... +'_:'-'+:'""+ 'II_ ¢lllU/kJl _._LJMI_II|III_II+, CI_,._jP_.+IILlt.Tb llkJ'tll_ UU_II IT._:_."'J'P_.+:_ [IIIU _JUkJltk++ Ullt,+gk+t

or by radio and television that electricity use needs to be reduced. Lip to a 10% reduction may be achieved. The
cai for curtailment would be needed whenever c:old weather was expected to push load ai:xjve the critical level.
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Unfortunately, this could cause frequent calls for curtailment that may be unnecessary because no transmission
problem occurs. Planning and implementation for this kind of program can be done quickly with minimum
preparation and cost. Response to requests for curtailment depends on many factors such as weather, request
frequency, and market conditions for commercial and industrial sectors. This measure would not prevent a voltage
collapse if customers failed to reduce their loads before losing a transmission line.

2.6.3 Existing BPA Customer Contracts

BPA has various rights in power sales contracts to curtail loads and make other system adjustments in an
emergency. Rapidly changing conditions require prompt responses, and contract terms allow operators flexibility to
react quickly to maintain service and avoid damage to the system. Initially, BPA would ask customers with resources
to operate them to help BPA meet total loads. For example, customers with therma! resources may delay a planned
plant outage for maintenance. How much relief could be provided depends on I_ew many utilities in the Puget
Sound area would have power plants they were not already operating.

BPA could limit peak deliveries to some utility customers. BPA would notify the affected utilities the day
before the limitation. This includes utilities outside the Puget Sound area because the limitation must be applied to
these customers proportionately. If utilities could not reduce their load, they would have to find other sources to
replace the BPA power.

Each contract also has a mutual obligation provision that provides emergency and breakdown relief if there is a
peak demand emergency. The party providing relief has sole discretion to determine if it can do so.

If these arrangements are not enough to decrease or meet peak loads, system operators will resort to "real-time"
actions to maintain voltage stability. The Direct Service Industry (DSI) contract provides peak power reserves by
permitting BPA to restrict up to 100% of any DSI's Operating Demand for up to 15 minutes. This restriction can be
followed immediately by a restriction of up to 50% of Operating Demand for up to 30 minutes. BPA may also
restrict up to 50% of DSI load for up to two hours in any 24-hour period, but this two-hour limit includes restriction
periods under the 15-minute and 30-minute provisions above. The total Operating Demand of the DSI's in the Puget
Sound area is over 600 MW. BPA also may restrict up to 25% (the "top-quartile") of DSI loads at any time and for
any reason to meet load obligations. This restriction must be proportionally distributed among ali DSI's throughout
the region unless they agree to restrict a limited area only (see DSI contract, section 7(j)(3)). If these measures are not
enough, BPA may interrupt service or reduce deliveries to any of its customers tc) protect the power system from
unstable conditions jeopardizing service throughout the system.

2.6.4 Resource Acquisitions

BPA's plan for meeting its energy needs, the 1990 Resource Prorag_r_A_includes a contingency plan if the region
experiences high load growth. To meet high load growth, BPA would begin to site and license two combined-cycle
combustion turbines or purchase measures for similar resources up to 800 aMW. The purpose of starting this process
is to shorten the lead time needed for these resources to come on-line if high load growth occurs. The 1990
Resource Program affects actions planned for fiscal years 1992 and 1993, and considers the load growth in the
Pacific Northwest region, not just the Puget Sound area. At this time, no steps have been taken to acquire these
resources. If these resources are sited east of the Cascades, then they could not provide relief for peak loads in the
Puget Sound area.
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BPA is also requesting proposals from resource developers for a total of 300 aMW. Most of these resources are
expected to be new. This request for proposals (RFP)does not specifically target the Puget Sound area but instead
looks at the needs of the region. However, the evaluation process gives advantage to resources in the Puget Sound
area. If resources in the Puget Sound area are acquired through this RFP, they may provide some peak load relief.

Puget Sound area utilities have individual plans for meeting their projected and unexpected load growth. Some
utility plans are done annually and have a short-term focus; others have a long planning hodzon. Most resource
actions come from utility plans designed to satisfy the demand for energy and not necessarily the peak demand.
Examples of resource actions taken by utilities are described on the following page.

In June 1989, Puget Power initiated its first competitive bidding program for the acquisition of conservation and
generation resources. As a result of that process, Puget executed eight contracts. After the formal bidding process
was completed in February 1990, a number of bidders not selected requested the opportunity to improve their bids
and resubmit them to Puget. At this same time, Puget was also receiving unsolicited proposals from new developers
wanting to sell power to them. Since Puget had a need for additional power, the new projects and improved
proposals were compared and evaluated using very similar criteria to the bidding process. As a result of this follow-
up process, two additional projects were acquired.

Puget Power is currently preparing to begin its second competitive bid. Conservation has been given a greater
emphasis in the new bid with specific markets and measures targeted for acquisition. In addition, conservation,
along with renewable generating resources, is given a 10% price advantage compared to other generating resources.
The new bid began in mid-August following the Washington utility and transportation commissions's review.

Tacoma Public Utilities resource actions for conservation are tied to BPA plans for conservation programs.
Tacoma formulates information programs geared towards educating the public, and industrial and commercial
customers about conservation programs available tc) them.

On February 1,1991, the Snohomish County PUD launched a pilot project with Washington Natural Gas to
determine the impact of a joint utility marketing approach to customers on converting the energy source of their
water heaters from electricity to gas. Tw() main objectives were established for the project: 1) to evaluate the
feasibility of a cooperative interutility fuel switching project; and 2) to determine the effect of such cooperation on
customer responses. A waiver of $200 was offered on the installation charge. Through mailings and telemarketing,
318 home appointments were set. 209 customers, or 66% of the 318 who made home appointments, converted to
gas.

Seattle City Light's long-term resource acquisition plan is included in its Strategic Corporate Plan and is
updated every two to three years. Potential resources are evaluated for environmental acceptability as well as
economic viability, financial impacts, and operations flexibility. In addition to its Resource Plan, Seattle City Light is
evaluating the potential of competitive bidding for future resource acquisitions.

2.6.5 Increased Probability of Voltage Instability and Blackouts

with projected peak loads, the individual actions taken by utilities, including acquiring resources, dropping
load, and using other curtailment measures might not be enough for system operators to prevent voltage instability or
a blackout. Voltage instability and blackouts could cause direct and indirect impacts to BPA, local utilities, and the
local economy, lhe number of people affected and length of outage depends on the load conditions and the nature
of system problems. As loads grow, outage severity increases. In this analysis, blackouts are assumed to last an
average of four hours. For example, unstable voltages and blackouts have the following consequences:

• Residential customers lose service causing heat loss in homes, loss of (:_oking and refrigeration, frozen water
pipes, electrical appliance damage, and inconvenience. Schedules are disrupted, schools close, recreation
activities are canceled.
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• Industrial and commercial customers lose service causing equipment damage, computer
dysfunction and records loss, business closures, lost revenue, and lost income for employees.
Communications may be interrupted, and banking and other financial services may be unavailable.

• Hospitals lose service, causing them to use emergency generators and limit operations to
emergencies.

• Traffic and street lights go out, disrupting transportation, and causing safety and security
problems.

• Alarm systems may not function.

2.6.6 No Action Alternative Environmental Impacts

The No Action Alternative does not respond to the increasing likelihood of voltage instability in a
planned coordinated fashion, lt would however, avoid the physical impacts of any of the measures
identified for the alternative strategies. Uncoordinated planning might cause more local generation to be
developed. If brownouts and blackouts occur, air quality would be degraded if consumers turn to wood
for heat. The social and economic impacts listed above and others described in Chapter 4 are significant.
This alternative may encourage conservation and life-style changes. Detailed information about
environmental consequences of this alternative is in Chapter 4 and Appendix F.

2.7 MEASURES CONSIDERED BUT NOT INCLUDED IN ALTERNATIVE

STRATEGIES

The screening criteria cut the original list of measures to study. After test cases were developed,
and more information was available on individual measures, the list was screened again The following
measures were excluded from further consideration. A complete description of measures and why some
were excluded is in Appendix D, Conservation, Load Management, and Fuel Switching Analysis;
Appendix B, Local Generation Analysis; and Appendix E, Transmission Reinforcement Analysis.

2.7.1 Conservation and Load Management Measures

These measures were excluded from strategies:

• Residential Space Heat Set-Back Controls
• New Commercial Conservation Programs
• Lighting Efficiency Controls
• Solar Augmentation for Water Heaters (supports reduce-use)
• Portable Diesel/Gasoline Generators (supports reduce-use)
• Gas Back-up for Electric Heat
• Street Lighting Efficiency and Controls
• Dual-Fuel Boilers
• Commercial and Industrial Time-of-Use Rates

• Space Heat Controls
• Storage Water Heating
• Whole House Demand Control

• I hermai Heat Storage
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2.7.2 Local Generation Measures

The following local generation measures were not included in any alternative strategies. Some of the local
generation measures will likely be built within the Puget Sound area for energy reasons. Local generation as an
energy resource is implicitly included in ali alternatives as an adjustment of the deficit, as described in Section 1.4.4.
Detailed descriptions of ali the measures listed below are in Appendix B.

• Oil and Gas Combustion - Steam Plants, non-peaking Combustion Turbines
• Nuclear Fission (Completion of WNP-3)
• Hydroelectric - Large Hydro, Small Hydro, Pumped Storage, Water Supply (Pressure Reduction)
• Cogeneration
• Biomass- Fired Plants,- Direct Combustion, Gasification
• Municipal Solid Waste (MSW) - Mass Burn, Refuse Derived Fuel (RDF), Gasification
• Standby Generation
• Coal
• Nuclear Fusion
• Geothermal
• Wind
• Solar Thermal Electric
• Photovoltaics

• Ocean - Energy Conversion
• Hydrogen
• Fuel Cells

• Storage Systems

2.7.3 Transmission Measures

The following transmission options were studied and excluded from further consideration mainly due to cost
considerations:

• 765-kV Alternating Current transmission Line
• 500-kV Direct Current Transmission Line

• Many new or rebuilt line options between various substations

Appendix E describes in more detail the transmission options considered including those excluded.

2.7.4 Load Curtailment Measures

Originally, ali load curtailment measures discussed in this EISwere considered for solving the peaking problem
in Puget Sound. After analyzing the costs and impacts of curtailment, planners decided that depending on
curtailment for long-range planning is inappropriate. Load curtailment is considered a contingency interim solution
if load growth is higher than expected.
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3.0 AFFECTED ENVIRONMENT

This chapter describes environmental features that could be affected by the alternative strategies. The
transparent overlay included with this DEIS can be used with the maps in this chapter. The overlay shows the
locations of substations, and transmission line corridors so specific information about these locations can be
discovered.

3.1 STUDY AREA CHARACTERISTICS

3.1.1 Land Use

Study area land use is shown on Map 2. In the Puget Sound area, [and use is determined by nearness to Puget
Sound, slope, and population. Residential, commercial, and industrial uses are clustered and defined by the shore of
Puget Sound and major rivers. Agricultural land laps up against the steep slopes of the mountains and is mostly
between the populated areas, and land unable to sustain crops because of infertile soil or steep slopes. There is little
rangeland in the Puget Sound area. Transportation corridors and utilities serve major population centers. Recreation
opportunities exist where population is sparse, near water, in or near wildlife areas, and on forest land. Activities
range from sailing and fishing in Puget Sound to hiking and mountain climbing on Mt. Rainier.

Outside the population areas surrounding Puget Sound, and the mountainous areas above tree-line, most of the
study area is covered by forest, primarily Douglas Fir. About two-thirds is publicly owned and managed. The rest is
privately owned.

In the rest of the study area, geography and land use are determined by the Columbia/Snake river systems.
The Columbia River Basin includes more than 258,000 square miles of drainage, including most of Washington,
Oregon, and Idaho; Montana west of the Rocky Mountains; small areas of Wyoming, Utah, and Nevada; and
southeastern British Columbia. Part of this basin is in this portion of the study area.

The study area contains parts of many Pacific Northwest's geographic subregions: the Columbia River and
Snake River Plateau, and valley/plains regions (including part of the Willamette Valley) separated by the Coast
Range, and the Cascade Mountains. Part of the study area is covered by forest, most dense west of the Cascade
Range. Rangeland occupies substantial areas. Agricultural lands are primarily on the Columbia River Plateau, along
the Snake River, and in the Willamette Valley. A large part of the land is publicly owned and managed. Land
managers include the U. S. Forest Service (USFS), Bureau of Land Management (BLM), Department of Energy, Indian
Tribes, Department of Defense, and state and local governments. The rest is privately owned.

The Columbia River passes from the province of British Columbia, Canada, into the State of Washington,
dropping steadily for 748 miles to the Pacific Ocean. The Snake River, which begins in southeastern Idaho, flows
west and north, forming part of the border between Oregon and Idaho and between Idaho and Washington. In
southern Washington, the Snake River joins the Columbia, which flows west to the Pacific Ocean, forming the
border between Oregon and Washington. The rivers flow through extensive wilderness, scenic, and recreation areas
in the north and east. The rivers then pass through irrigated agricultural areas in the plateau lands east of the
Cascade Mountains, and down through the Cascade and coast mountain ranges to the Pacific.

The size of the rivers and the drop in elevation once created spectacular falls and annual {k_oding as glaciers
and snow melted in the mountains. Over the last 50 years, both the Snake and Columbia Rivers have been dammed
to control flooding, provide irrigation, improve navigation, and produce electricity.

Federal hydro projects on the Snake and Columbia river systems are operated to provide muhiple uses,
including i:x._werproduction, irrigation, navigaHon, flood control, recreation, fisheries, and wildii{e. Flood control
cnnqtrnint_ v_ry by prnj_,'-t _,-,,4are .+,-4_,,<-t<,,4 ,l+,,,r, ........ _ ,......... -,,.,..j......... by, .... r_ ........ t_n lartJjt++ttt+ururlt)tt............ +,)1 t_il_,_lllt+_lb tJdbt.tt.J........... u, t.+,+ Fi(>o(J(:(_ntroi and
navigation requirements are met except in emergen(ies. £

_
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Recreation - In the Pacific Northwest, Federal Hydro projects provide many opportunities for recreation at the
storage reservoirs and the areas downstream. Boating, swimming, water skiing, and fishing are typical water related
recreational activities. Other recreation opportunities include camping, picnicking, sight-seeing, hiking, and hunting.
Many recreation activities are influenced by changes in reservoir elevation and downstream flows.

A unique recreation area, the Columbia River Gorge National Scenic Area, is in the study area. The Columbia
Gorge is world-renowned for windsurfing, and the Gorge provides many opportunities for hiking, climbing, wildlife
viewing, and plant study. There are many unique plants that grow only in the Gorge. The Gorge has many
waterfalls and picnic areas.

As noted above, cross-Cascade corridors are dominated by land set aside for recreation. The Pacific Crest
National Scenic Trail runs along the entire length of the Cascades, crossing ali east-west corridors. There are also
waterways designated as Wild and Scenic Rivers in the study area.

National forests also provide opportunities for hiking, hunting, sight-seeing, skiing, and other outdoor activities.

Irrigation - Hydro projects provide water and power for irrigation. The largest irrigation project in the Basin is
the U. S. Bureau of Reclamation's (BOR) Columbia Basin Project, which is authorized to provide irrigation to over
1 million acres. This project is half finished.

Cultural Resources - Cultural resources are defined as "the nonrenewable evidence of human occupation or
activity as reflected in any district, site, building, structure, artifact, ruin, object, work of art, architecture, or natural
feature that was important in human history at the national, state, or local level." Map 3 shows important cultural
resources. Many other resources too small to show on this map are found in the study area.

3.1.2 Natural Resources

Surface Hydrology - The study area includes a variety of water resources. Water resources potentially affected
include rivers, streams, reservoirs, lakes, ponds, estuaries, marshes, and the Pacific: Ocean. Many of these can be
seen on the maps included in this chapter.

Wildlife and Vegetation - Climate, soil types, moisture, and elevation determine the species, locations and
growing habits of the study area's vegetation. Different combinations of geology and growing conditions create site
specific diversity in the plant community. Vegetation in this study area falls into four general community types:
forest/woodlands, shrublands, grasslands, and riparian/wetland (see Map 4). Each plant community has characteristic
wildlife types.

Forest/Woodland and Wildlife - The forest/woodland plant community provides many layers of habitat for
wildlife, from the ground into the upper branches of older trees. Most vulnerable tc) change are older stands of trees
of various ages, which may take a century or more to develop and thus cannot be replaced easily.

Large and small mammals, including deer, members of the weasel and skunk family, and rodents such as
squirrels and porcupine, are found in forested areas. These mammals prefer a narrowly defined habitat and can be
affected by disturbing or removing habitat. The forest community, with its many varieties of trees, houses a large
number and variety of birds, depending on the region and composition of the forest, and some of these birds species
are very sensitive to habitat disturbance.

Shrubland and Wildlife - Shrublands are in areas too harsh for forests and/or areas subject to repeated natural
disturbances such as floods or fires. They may be replaced by grasslands if disturbed, lhe major shrubland
communities in the study area contain mule deer, coyote, gray fox, mountain lion, and a variety of birds.

typically sustain fewer kinds of wildlife, but large numbers ()f individuals of some spe(;ies suc;h as rodent (e.g., ground
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squirrels). These small animals attract predators such as hawks. Mule deer, badger, and coyotes occur here.
Grasslands support fewer birds because perching and nesting habitat is sparse.

Riparian/Wetland and Wildlife - Riparian/wetland communities have high vegetation and wildlife value. There
is great diversity in this community with habitat types ranging from sand dunes to various types of wetlands. Deer,
beaver and other aquatic and terrestrial furbearers, small mammals, waterfowl, upland game birds, reptiles, and
amphibians are among the common year-round users of riparian/wetland areas. Wintering elk and moose may use
these areas. Riparian and wetland areas are important habitats and nesting areas for numerous bird species. Map 5
shows outstanding and substantial wildlife habitat along rivers designated by the State of Washington.

Threatened and Endangered Species - A number wildlife species which occur in the study area have been
identified for protection due to dwindling populations or special habitat needs. Species in danger of extinction are
classified as Federal Endangered. Species at risk of becoming endangered are Federal Threatened. Species being
considered for listing as Federal endangered or threatened species are listed below as Federal Candidate species.
Federal Sensitive is a designation used by the Portland office of the U.S. Fish and Wildlife Service for species at risk
of becoming threatened because their numbers are small or they require special habitat. The following species are in
each of these categories:

Federal Endangered - Peregrine Falcon, Grey Wolf, and Columbian Whiteotailed Deer

Federal Threatened - Bald Eagle, Northern Spotted Owl, Spotted Owl, Oregon Silverspot butterfly, and Fritilpry
butterfly.

Federal Sensitive - Sandhill Crane, Purple Marten, Common Loon, Lewis Wcx)dpecker, Western Bluebird

Federal Candidate for Listing - Marbled Murreiet, Western Pond Turtle, Buil Trout, Olympic Mud Minnow,
Beller's Ground Beetle, Hatch's Click Beetle, and Larch Mountain Salamander.

The State of Washington also maintains lists of wildlife species requiring protection due to reduced
populations. The Washington list is considerably longer than the above listing, lt contains many of the above
species.

The National Marine Fisheries Service has proposed for listing the Snake river sockeye salmon and the Snake
river spring, summer, and fall Chinook salmon as endangered or threatened species.

Fish - The study area includes a wide variety of fish species. Maps 6 and 7 show the areas where anadromous
and resident fish are present. A typical Cascade Mountain stream supports resident fish and anadromous salmonids
(Chinook, coho, and chum salmon; steelhead and cutthroat trout).

Many anadromous fish live in Pacific Northwest rivers. Anadromous fish migrate down the rivers to the ocean,
then return upstream to spawn. To complete their journey, they must negotiate up to nine dams on the Columbia
River. Fish spawning in the Snake River or the Salmon River must pass over eight dams (four on the Columbia; four
on the Snake River). Chief Joseph Dam on the Columbia and Hells Canyon Dam on the Snake are the upstream
limits of anadromous fish migration.

The tributaries, lakes, and upper portions of the Columbia River system are the major spawning and nursery
grounds for anadromous fish. The principal anadromous fish in the Columbia Basin are steelhead trout; three species
of salmon (Chinook, coho, and sockeye); and shad. Other anadromous species include white sturgeo_, striped bass,
eulachon, and Pacific lamprey. Anadromous fish and particularly salmonids, require high-quality wa_er. Water
temperature, dissolved oxygen, sediment, and nitrogen supersaturation have created the greatest water quality
problems for fisheries in the Columbia River Basin.

The Columbia River and its tributaries contain a variety of resident fish. Resident fish spend their entire life in
fresh water, although some migrate through the fresh-water system.

_
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Many resident species are more tolerant of stressful environmental conditions such as high temperature, low
concentrations of dissolved oxygerJ, and small amounts of certain toxic pollutants. Juvenile salmonids are generally
more sensitive to many pollutants, temperature, and dissolved oxygen.

Topography and Geology - The landforms of Puget Sound are related to geologic processes. Landforms within
the study area are varied. The Northern Cascade Mountains occupy the eastern half of the study area and the
Olympic Mountains form the western portion. These mountains were formed by a process called uplift. Rock
formations composed of once molten granite and sediments were pushed upward in ancient times to form the basic
structure of these mountains. Glacial activity and erosion have modified their form creating what has been termed
the most rugged alpine area in America.

Between and along the margins of these two mountainous areas are areas of moderate slope and low elevation.
Called the Puget Sound Trough Province, this forms the central portion of the study area. lt is within these less
mountainous areas that human activity has been extensive. The topography was created by a glacial icecap that
pushed into the area from the north. Many lakes and poorly drained depressions are found within the Puget Trough
Province. Glacial deposits within Puget Sound consist largely of very porous gravels and sands.

Groundwater - Glacial sedimentary deposits within the Puget Sound Trough provide an important source of
groundwater. Terraced lowlands on the western edge of the Olympic Peninsula and the alluvial deposits found
along the west trending Chehalis River valley are als() important sources of groundwater within the study area. The
chemical qua!ity of most groundwater in Washington is satisfactory for municipal, industrial, and agricultural uses,
and often is better than necessary to meet limits recommended for drinking water.

Based on dissolved solids, the groundwater of the Puget Sound is classified soft or only moderately hard. The
chemical quality of most groundwater is good or excellent. Water from several areas next to Puget Sound contain
untreated iron quantities exceeding that recommended for drinking water and some industrial processes.

The groundwater bearing sediments of Puget Sound are replenished by heavy precipitation in the region and by
runoff from the less permeable slopes of the adjacent uplands. Shallow well water yield is closely related to
precipitation and wells may go dry in the summer during years of inadequate rainfall. Deep wells yield large
quantities with little seasonal change in water level.

Air Quality- The Clean Air Act designated air quality classifications to reduce air emissions. Classlareasar_
the most pristine and little or no degradation of air quality is allowed. These areas are shown on Map 8. Classlllor
nonattainment areas are where air quality standards are not now being met for ozone, carbon monoxide, and fine
suspended particulates. These are much sm t,r than the pristine areas. Measuring concentrations of pollutants
determines if an area meets EPA and State air quality standards.

Climate - The climate in the Puget Sound area is strongly influenced by the Pacific Ocean and the Olympic
and Cascade Mountains. The result is a temperate, maritime climate characterized by moderately warm summers
and wet, mild winters. Average annual rainfall ranges from133 inches in theOlym.picrainforestto 17 inches in the
rain shadow of the Olympics. Seattle's annual rainfall is 35 inches.

As unusually cold winter days pose the greatest threat to electric reliability, w_nter climatic conditions are of
greatest importance. Factors of greatest significance with regard tc) Puget Sound's winter climate are the position and
imensity of semi-permanent high and low pressure centers located over the Pacific: Ocean, and the Cascade
Mountains.

The Cascades are effective in preventing cold continental air from reaching the Puget Sound lowlands. The
typical winter day has high temperatures in the 40's and nighttime temperatures in thej30's. Freezing days in the
Seattle area range from 15 to 50 days depending _;n elevatic_n and distance from the bay.
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Under normal winter conditions the distribution of high and low pressure centers brings mild and moist air
into the area from the southwest. Clouds and persistent rains during this period (October-mid March) are
important factors in holding temperatures above the freezing mark. Occasionally, in the winter season, the
pressure distribution will result in a southward flow of colder air from Canada. lt is under these conditions that
the coldest weather usually occurs. The cold temperatures experienced in February, 1989 (termed the Siberian
Express) were caused by a southward flow of cold air.

Environmenlal Hazards - The geological forces that formed the Cascades and the Olympics created an
unusual mix of peaks, slopes, valleys, and waters. This study area starts at sea level and climbs steadily to the
top of Mt. Rainier. The complex topography has inherent risk. Earthquakes, volcanic eruptions, flooding, and
landslides are possible in the study area. Several environmental hazards are shown on Map 9.

3.1.3 Economy

Major Industries - Much of the industrial manufacturing is based on the natural resources of the region.
Forests, farmland, the ocean and rivers provide lumber and w(×)d products, paper, and food. The aerospace
industry also is very important in the Puget Sound area. Government and service industries such as
communications, utilities, trade, and financial services are a large part of the economy.

The economy of the Puget Sound area has recovered from the recession of the early 1980's. Map 10 shows
the average annual actual and projected rate of growth in non-farm employment for Washington for 1987-2008.
In the Puget Sound area, only Grays Harbor Cou._ty may experience less than 1.5/o employment growth during
this period. Some counties in this area may grow up to 2.4% annually.

The economy of the rest o,_the study area is ,_eavily resource-based. The extensive forests provide material
for lumber, wood products, and pulp and paper. These industries and others, such as chemical and metal
(principally aluminum) production, rely heavily on historically cheap hydroelectric power produced by the water
resources of the region. The size and extent of the river systems allow large withdrawals for irrigation, a critical
economic factor for agriculture, particularly in central and eastern Washington. The Columbia River Basin
supports many anadromous fish stocks, a resource important to the Pacific Northwest for the substantial
economic value of sport and commercial fisheries. The river systems are also economically important in
providing multiple recreational opportunities (including boating, swimming, fishing, and windsurfing) and scenic
tourist attractions, including the nationally valued Columbia River Gorge. The river systems provide economic
support for trade, as in transporting gcx)ds into the interior of the Pacific Northwest.

High technology manufacturing is an important part of the economy, but employment is dominated by
service sectors such as communications, utilities, trade, financial services and government. Unemployment rates
usually follow the cyclical nature of the region's economy.

Fisheries - The ocean and rivers provide an important resource to the Puget Sound area, namely the large
economic value of the sport and commercial fisheries and the high cultural and religious value to Indian Tribes
and others.

Demographics - The population in the Puget Sound area is centered in Seattle and Tacoma. The
population of Washington has grown from 4.13 million in 1980 to 4.80 million in 1990, a 16 percent increase.
Map11 shows the annual growth rate for Washington from 1987to2008. Population in the rest of the study
area is centered in Portland/Vancouver (C)RIM/A), the Tri-Cities (Richland, Pasco, Kennewick (WA)), and Yakima
(WA). Oregon's population has increased 4.2% in that peri(×t (Initial Northwest Power Act Power Sales
Contracts DEIS, BPA, 1990).
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3.i.4 Public Health and Safety

Power plants and transmission facilities provide electricity for heating, lighting, and other services essential for
public health and safety. These same facilities can potentially harm humans. Impacts include injury from contact
with transmission lines that can injure birds, people and aircraft, and pollutants produced by power plants and
hazardous wastes produced by the normal operation and maintenance of elecrical and generating and distribution
transmission facilities and the risk of emergency releases of these substances (spills). Studies are currently being
conducted to find whether exposure to electric and magnetic fields can endanger human health. A more complete
description of these impacts is in Chapter 4.

3.1.5 Visual and Aesthetics

The study area is rich in visual beauty. Large mountains and mountain ranges, forests and the expanse of water
in Puget Sound dominate the landscape in the Puget Sound area. Contrasting with the natural beauty are the skyline
of Seattle and surrounding urban communities, and cultivated fields and pastureland.

The rest of the study area includes diverse landscape characteristics. Part of the study area borders the crest of
the Cascade Mountains, with ali the scenic values and variety of an alpine environment. The valleys to the east of
the mountains are generally flat and bounded on the east, west, and south by rolling hills. Outside the urban
centers, valleys exhibit diverse patterns of color and texture that change with the seasons. Vegetation is mainly ()pen
pasture or cultivated fields, broken up by groups of trees, mostly deciduous. Moderate-to-steep slopes are covered
with Douglas Fir, oak, and pine.

The Columbia Plateau is generally flat. Large cultivated fields are broken up by rolling hills, gullies and
scattered trees. Farmsteads are scattered throughout the fields. The land here has more climatic extremes than west
of the Cascades, and these affect the vegetation colors and texture of the landscape.

The Columbia and Snake rivers are the dominant water features within the study area. The Columbia Gorge,
with steep basalt cliffs, the wide Columbia River, and large mountains in the background dominate the landscape
between Washington and Oregon.

3.1.6 Noise

lt is difficult to discuss the existing noise environment in this study area because it is site-specific. There are
sensitive areas in the study area such as national parks, wildlife areas, and major recreation areas where current low
noise levels need to be preserved. Noise from a new power plant or transmission line would need to meet State and
Federal standards.

3.1.7 Protected Resources

Map 12 shows protected areas such as wild and scenic rivers, national parks, national forests, Indian
reservations, wildlife refuges, and other Federal and State management areas.

This map includes rivers designated by the Northwest Power Planning Council as protected. Based on BPA's
Pacific Northwest Rivers Study and the Council's Anadromous Fish Study, the Council de,,ignated portions ()f stream
reaches and wildlife habitat in the region that should be pr()tected from new hydroelectric development.
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3.2 AREAS POTENTIALLY AFFECTED BY VOLTAGE SUPPORT OPTIONS OR A

TRANSMISSION LINE

A transmission line or Voltage Support Option 2 suggested in some alternative strategies may, if built,
require changing land use in specific locations. These locations are unknown, but a general discussion of the
environment that could be affected is beneficial. This section describes possible corridors for a transmission line,
and locations of substations where voltage support equipment may be installed.

The study area contains an existing transmission grid that brings power from generation resources outside
of the Puget Sound area into the area. Potential new or rebuilt transmission lines will most likely be defined by
patterns already established by existing transmission lines, and would cross from east of the Cascade Mountains,
through a pass to the Puget Sound area. Designated corridors are incorporated into Federal land and resource
management plans. BPA, utilities and the USFS and BLM work together to design and plan corridors as part of
regular forest and district planning processes.

The Draft Northern Cascade_ Corridor Availability Study_identifies available corridors for utility planning
through the Northern Cascades. The study evaluates USFS and BLM land, and private and public lands for
corridors, lt provides detailed information on constraints and oppo."tunities for existing and potential corridors.
Information on potential cross-Cascade corridors for this EISwere developed from this study.

Poi.ential connections to bring power from eastern generation resources to the Puget Sound area are shown
on Map 1 and described in the following section. For discussion purposes, these corridors are divided into
eastern, central, and western segments.

3.2.1 Alternative Transmission Line Corridor A

A transmission line in Alternative Corridor A could be a new 500-kV line parallel to an existing line, a
rebuild of an existing 345-kV line, or a new line on existing and new corridors. This line would be about
125 miles long. The line could begin at BPA's Chief Joseph Substation on the east, cross the Cascades through
Stevens Pass, and end at BPA's Monroe or Echo Lake Substations.

Eastern Segment - The eastern segment is mostly cropland/pastureland and rangeland. There is a small
amount of forest land, and orchards, vineyards, and nurseries. Map 13 shows that it is both privately and
publicly owned. The State of Washington, the USFS, and the BLM manage the publicly owned land. This
section contains existing BPA lines. There are airports and historical sites in or near this segment, and two State
Wildlife Recreation Areas. This segment includes key big game habitat and crosses the Entiat River which the
Pacific Northwest Rivers Study has described as "rivers which should be protected for their resource value." This
river has anadromous fish.

Included in the eastern segment of Alternative Corridor A is a potential new corridor from Sickler
Substation extending northwest to the existing corridor. This corridor is shown on Map 1. The section from
Sickler Substation to the eastern segment boundary includes the following land uses: residential, transportation,
other urban or built-up land, cropland/pastureland, orchards, vineyards, nurseries, rangeland, forest land and
reservoirs. About twenty percent of this land has been identified as key big game habitat. This corridor also
includes Lincoln Rock State Park adjacent to and between Sickler Substation and the Columbia River.

Central Segment -- This corridor contains two BPA transmission lines (double-circuit 345-kV, 500-kV), a

Chelan County PUD line (115-kV), and a railroad. The corridor passes through three valleys, which vary from
1/4 mile to1 mile wide. Map 13 shows that most of this segment is National Forest land. Other publicor
larivdi_ Idrld compo_es _ile rest of this segment, c)f the NatJonai I-orest land, about one third is classitied as
avoidance areas, including some "Sported Owl Habitat," and scenic and recreation areas. An avoidance area has
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significant resource values which cannot LHsuccessfully mitigated and should be avoided for transmission or utility
corridors. About one fourth is non-avoidance areas. Non-avoidance areas are suitable for transmission or utility
corridors because resources there are of lessor significance than those found in avoidance areas, and impacts (:an
normally be mitigated. Other management areas include potential Wild and Scenic Rivers, waterways identified in
the Pacific Northwest Rivers Study as "rivers which should be protected for their resource value," and the Stevens
Pass Historic Dist'ict. The Pacific Crest -frail also crosses this segment. Th_ e are two airf.x)rts along this segment,
and two State Parks. Some of these sensitive areas could be avoided. There are also engineering constraints for this
segment, including proximity to buildings and residences, rugged terrain with steep slopes, wetlands, and heavy
icing in one area.

This central segment includes parts of two new corridors. These corridors are shown on Map 1. The first new
corridor is the continuation of the new corridor from Sickler Substation discussed in the eastern segment section.
Nearly ali of this portion of this new corridor is National Forest land. The remaining land is cropland/pastureland
and rangeland. This corridor contains key big game habitat. This corridor also includes scenic areas that should be
protected.

The second new corridor begins about 29 miles east of Monroe Substation and heads toward Echo Lake
Substation. This, t(×), is mostly National Forest land. Included in this forest land is wilderness area, scenic areas,
Mountain Goat habitat, and mature ()ld growth timber. This new corridor includes some protected rivers where
anadromous fish are present, and seven miles of Wild and Scenic river, lt als() includes outstanding and substantial
resident fish habitat. The private ()r other public land is residential, other urban or built-up land, reservoirs, mines
and quarries, or forest land.

Western Segment - The western segment includes using an existing corridor from the central boundary to
Monroe Substation, and new(:orridor from this boundary to Echo Lake Substation. Map1 shows the boundaries of
these corridors in this segment.

Map 13 shows that the existing corridor into Monr()e Substation is mostly private land. This private land is
residential, cropland/pastureland, forestland, ormines, quarries, andgravel pits. Almost half of the land is owned by
the State of Washington, and includes all the sam(, land uses as the private land. National Forest is less than one
percent.

The new corridor into Echo Lake Substation from the central boundary is almost entirely private land. Other
land is owned by the State. Land use in this corridor is mostly forest land, with other residential, commercial and
industrial, other urban or built-up land, cropland/pastureland and quarries as the other land uses. This portion of the
corridor also includes a municipal watershed which serves the Seattle area, some protected rivers where anadromous
fish are present, and outstanding and substantial resident fish habitat. About four river miles have significant
historical features. One airport is in this corridor.

3.2.2 Alternative Transmission Line Corridor B

Alternative Corridor B is about 25 miles s(_uthof Alternative Corridor ,,,_(see Map 1). lt also could begin at
Chief Joseph Substation, then travel s()uthwesterly and cross the Cascades through Snoqualmie Pass. This alternative
offers the option of a new line parallel to existing lines, ora rebuild of the existing 345-kV line to S00-kV. An east-
west line using C()rridor B would be ab()ut 13() t() 1S() miles long, depending on the route.

Easlem Segmenl - the eastern segment (_f thi_, lir_e w()uld f()llow the same route as Alternative (:()rridor A fr()m
Chief JosephSuhstationt()SicklerSubstati()n. These routes are described under AIternativeC()rrid()rA. From Sickler
Substation the line could go tw() directi()ns: f_)ll_)w existing lines toward Naneum, or follow a new corridor.
Following existin_ lines v,,'oLJId{-r(_,_cr_)t)l,_n_Jand r,_r_!,_,lanHt._!h [_Jt",licly arm priv..!_ely (_wne(]. !,)!!owi!_g !he !_ew
corridor in this segment would cr()s_ m(_,tlv Nati()nal f()res_ land.
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Central Segment. This potential corridor through the Cascades is about 45 miles long. This corridor contains a
BPA transmission line (345-kV), and a Puget Sound Power and Light transmission line (115-kV). The corridor goes
through valleys varying from 1/2 mile to 2 miles wide, with varying moderate to steep slopes. Map 13 shows that
about half of this segment crosses National Forest land. About one third of thi_ land is classified as avoidance areas,
and includes "Spotted Owl Habitat," and scenic areas. About one fourth is classed non-avoidance areas.

The other half of this segment is other public or private land. lt includes some land classed as avoidance areas.
These include the Yakima River, which is a "Potential Wild and Scenic River," waterways identified in the Pacific
Northwest Rivers Study as "rivers which should be protected for their resource values, " two State Parks, a National
Trail, the Pacific Crest National Scenic Trail, and two airports. Mitigation would need tc) be considered for these
avoidance areas, and some areas must be avoided.

A portion of one of the alternatives for a new corridor is in this segment, lt ;_ mostly forest land, privately or
publicly owned. Map 1 shows the portion on this corridor in this segment.

This segment also has some engineering constraints, including buildings and residences along the corridor in
some areas, snow avalanche paths west of Snoqualmie, and wetland areas.

Western Segment - This segment is owned mostly by the State of Washington or private parties. The land use
is mostly forest land, with some urban or built-up land.

3.2.3 Alternative Transmission Line Corridor C

Map 1 shows that Alternative Corridor C is located immediately south of Corridor B. From the Puget Sound
area, the corridor passes through the Green River and Sunday River valleys, over Stampede Pass, down along the
south side of the wide Yakima River Valley, and east past Cle Elum. The corridor carries BPA transmission lines (two
single-circuit 500-kV, a 500-kV double circuit, and a 287-kv double circuit), one Puget Sound Power and Light
transmission line (230-kV single circuit), and a railroad. An east-west transmission line using Corridor C would be
about 150 miles long, depending on the route. The terrain along the corridor tends to be flat to rolling, except
through Stampede Pass, where the valley is narrow, with steep side slopes.

Eastern Segment - The land use of this segment is similar to the eastern segment of Corridor B. However, this
segment has no new corridor. This segment includes one airport.

Central Segment - Most of this segment crosses National Forest land. The forest land is divided into avoidance
Sce _cTravel" areas. The Greenor nonavoidance areas. This segment contains some "Spotted Owl Habitat," and " n"

River Municipal Watershed is in this segment, lt also contains deer and elk winter range. This corridor crosses the
Yakima River which is classified as a "Potential Wild and Scenic River." Green River and Sunday Creek are
waterways identified as "rivers which should be protected" in the Pacific Northwest Rivers Study. Tw() historical sites
are in this segment, and the Pacific Crest Trail crosses the corridor around Stampede Pass. This segment contains
two airports. This segment contains an area of concern for reliability. With so many high-voltage transmission lines
in one corridor, a major disaster such as an avalanche or earthquake could knock out more than one line at once.

Western Segment - The western segment is a mix of publicly and privately owned forest land.

3.2.4 Proposed New Substation

In 1978, BPA prepared an environmental analysis on a 500-kV switching station called Kittitas Switching
Station. At that time, this facility was designed to prevent ov_.rloading (_n the Rocky Reach-Columbia and Columbia-
Vantage 230-kV lines. The station was never built. As de_cribed in Section 2.3.3, BPA is again proposing to build a =
500-kV substation in the same area but as part of Alternative Strategy 2.
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[he siting area is shownonMap 14. Four locations have been proposed approximately ten miles north of
Ellensburg, in Kittitas County, Washington. The site will be approximately 1500' by 1500' (52 acres) and located as
much as possible within the transmission corridor right-of-way.

Because of low annual precipitation, the climate is generally considered to be semi-arid. The landscape for the
most part is relatively flat with gradual slopes occurring nearer to the creeks. Wilson and Naneum Creeks located
closer to the eastern boundary of the siting area run M)uth towards the Yakima River. Both creeks run year around
but are quite small. Reecer Creek, located r_ore to the west of the siting area, als runs year around. A canal flows
mostly east-west through the siting area and is used for irrigation. Intermittent drainage systems are apparent
throughout the siting area.

Land use within the siting area consists mostly of forest land, rangeland and agricultural land. Potential sites
are located only on privately-owned rangeland and the transmission right-of-way. Residential land use occurs
within the siting area but not within the tx)undaries of the proposed sites.

Vegetation consists of bunchgrass, sagebrush, rabbitbrush, bitterbrush, and hopsage. Riparian vegetation and
any potential for wetlands exists along Wilson or Naneum Creeks to the east, far away from potential sites. The
creeks c.reals() home to fish, waterfowl, furbearers, deer and elk. The remaining parts of the siting area are home to
upland birds, insects, and snakes.

A more complete description of the affected environment is given in Appendix G.

m
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4.0 ENVIRONMENTAL CONSEQUENCES

This chapter evaluates the environmental, technical and economic qualities of a preferred and alternative
strategies to strengthen the reliability of the cross-Cascades transmission system. A No Action Alternative is also
evaluated.

To aid in understanding trade.offs among the strategies, consequences are discussed under two headings:
Environmental Evaluations; and Economic and Technical Evaluations. Impacts attributed to a strategy can often be
mitigated. Mitigation measures are described under the heading, Mitigation Potential. Finally, contingencies are
built into the strategies enabling them to expand or contract as conditions demand. The contingencies for each plan
vary somewhat depending on what has already been included in the strategy and the lead times required to install a
contingency measure. Contingency measures and their likely impacts are discussed under the heading,
Contingency Impacts.

The analysis conclusions stated in the following pages were extracted from the Environmental Analysis -
Appendix F, and the Economic and Technical Evaluation - Appendix C. Reviewers interested in evaluations for
measures not included in strategies are directed to these appendices.

The following discussioq explains the study approach and the goal of this decision making phase.

Decision Making Strategy - Early in the planning stage (September, 1989), a two-step decision making strategy
was established for the Puget Sound Area Electric Reliability Plan. The first step (this EIS)evaluates alternative
strategies by which the underlying need could be met. The intent of this stel_ is to evaluate the widest possible range
of solutions, and lead to selection of a regional solution plan. The first step considers impacts on what might be
termed a generic level because proposals would not in most instances be site-specific. The second step would be to
review measures in the selected plan and determine if follow-up site-specific EIS'sor other documents should be
prepared. To avoid duplication, follow-up site-specific EIS'sor Environmental Assessments (EA's) would be prepared
to meet both the requirements of Washington's State Environmental Policy Act (SEPA)and the National
Environmental Policy Act (NEPA).

As the study progressed, alternative solutions became more clearly known. When the Steering Committee met
to select a Preferred Alternative for the Draft EIS in July, 1991, it appeared that the primary component of the
preferred alternative (Voltage Support Option 2) would have relatively low environmental impact. For example, new
substations typically require Environmental Assessment coverage and yield Findings of No Significant Impact. lt was
decided to take additional time and provide site specific environmental coverage on Voltage Support Option 2
reducing the lead time by two years while avoiding unnecessary administrative complexity. Implementing Voltage
Support Option 2 two years sooner was desirable because Puget Sound area load growth continues to exceed the
medium-high forecast. Thus, site specific coverage has been provided for Voltage Support Option 2, both within this
EISand within Appendix G. This measure, if a part of the plan recorded in the Record of Decision, would be
implemented without supplemental (second step) environmental review.

Environmental Impact Definitions - Analysts evaluated individual measures and alternative strategies using a
scale with four impact levels. The high impact level means taking an action would create a significant adverse
change in present environmental conditions. A significant adverse change in present environmental conditions
would satisfy one or ali of these outcomes:

1. Create an effect that cannot be mitigated.
2. Significantly reduce the quantity or quality of a regionally or nationally significant resource.
3. Pose a clear risk to human health or safety.
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4. Affect the long-term productivity of the affected environment.
5. Irreversibly or irretrievably damage the environment.
6. Consume significant quantities of non-renewable natural resources.

An action with a moderate impact level would create a significant adverse change in present environmental
conditions by one or more of these outcomes:

1. Create an effect that could be mitigated partially.
2. Cause a localized reduction in the quantity or quality of a resource.
3. Create a possible, but unlikely risk to human health or safety.
4. Reduce marginally the productivity of adjacent resources.
5. Removing the facility or stopping the action can partially reverse the impacts.
6. Consume small but not negligible amounts of non-renewable resources.

A low impact action would create a significant adverse change in present environmental conditions by one or
more of these results:

1. Create an effect that could be largely mitigated.
2. Reduce the quantity or quality of resources confined to the site of the action.
3. Create insignificant or very unlikely health and safety risks.
4. Cause no effect on productivity of adjacent resources.
5. Removing the facility or ceasing the action will reverse the impacts.
6. Consume negligible amounts of non-renewable resources.

A minimal or no impact action creates no or fewer impacts than the low impact level.

Assumptions Drive Evaluations - Analysts used the key assumptions discussed in Chapter 1 for the
environmental analysis and the evaluation p. "_cess. The appendices contain additional assumptions used.

4.1 PREFERRED ALTERNATIVE

To hasten improved electric reliability, and focus public discussion on the potential solutions, a preferred
alternative was identified by the five-utility Plan Steering Committee with advice from the Sounding Board, a citizen
review panel.

In choosing a preferred alternative several qualities were looked for by the Steering Commit-tee beyond the
normal criteria such as environmental suitability, cost, and technical performance. Adaptability in view of such
uncertainties as higher than medium load growth, Canadian entitlement return, local generation development or
decommissioning, Endangered Species Act listings, and electromagnetic field health effects was one such desired
quality. This flexibility was felt best achieved by identifying contingency measures to be taken if one or more of the
above events becomes a certainty.

A second quality that the Steering Committee was sensitive to was the need to regularly review the electric
reliability of Puget Sound and update the plan when conditions warrant it.

Finally, it was recognized that utilities are moving in new directions and that demand reduction pilot projects
in water heater load control and fuel switching will provide useful information on costs, benefits and the
deliverability of these measures. Thus, the Puget Sound Area Electric Reliability Plan may be changed to take
advantage of these and other technological developments as a part of the periodic review and updating process.

4-2



Measures Included in the Preferred Alternative - The Preferred Alternative is a hybrid of Alternative Strategy 2.
Alternative Strategy 2 ranks first in ali evaluation factors except environmental impacts where it ranks a close second.
lt includes the common elements of ali the strategies: accelerated conservation programs in the residential,
commercial, and industrial sectors, a high-efficiency shower head program, and Voltage Support Option 1.

The preferred alternative also proposes a second voltage support element, voltage Support Option 2. voltage
Support Option 2 involves construction of a new substation in the area where four existing 500-kV transmission lines
converge near Ellensburg, in Kittitas County, Washington. Refer to discussions within Alternative Strategy 2 for a
detailed description of these measures and their impacts. See Chapter 3 for a discussion of possible sites for the new
substation.

The Preferred Alternative proposes continued efforts by the region's utilities in demonstration fuel switching
and water heater load control programs. These programs and their impacts are described under Alternative
Strategy 3.

While Voltage Support Option 2 is expected to create 600 MW of surplus capacity in 2003, the uncertainties
listed above have the potential for increasing the transmission capacity deficit by several thousand megawatts. Thus
added contingency measures were defined for the Plan. One contingency action proposed is to begin environmental
and permitting work for a cross-Cascade transmission line by the fall of 1993. Such work would need to begin at
this time due to the long lead time required for a transmission line. A second contingency proposed in the preferred
alternative is development of additional combustion turbines. Combustion turbines could be built at existing sites or
advanced environmental and permitting work could be undertaken at new sites by the region's utilities. Combustion
turbines enable a quick response to a sudden increase in the deficit. A third contingency would be load curtailment
contracts. An analysis of environmental, economic and technical attributes of the contingency options is provided
within discussions for Alternative Strategies 1-4. it is important to keep in mind that contingency actions are
provisional proposals which would not be taken unless conditions required. In the above contingencies,
supplemental site specific environmental coverage would most likely be needed.

4.2 ALTERNATIVE STRATEGY 1 - TRANSMISSION LINE

This strategy uses measures common to ali strategies: accelerated conservation, and Voltage Support Option 1.
In addition, a new high-voltage transmission line to transmit power from generation resources east of the Cascade
Mountains to the Puget Sound area would be built. Individual measures that are part of this strategy are discussed
first. Possible mitigation, and impacts of contingency measures follow. Figure 4-1 shows the impact ratings for this
strategy.

4.2.1 Environmental Evaluation

Direct Impacts-Conservation Measures

For this analysis, the conservation considered is from accelerated, voluntary programs. The impacts considered
are the additional impacts attributed to these accelerated programs. The residential conservation measures applied
are residential weatherization and high-efficiency shower heads. Commercial conservation measures applied are
weatherization, and refrigeration and lighting improvements. Industrial conservation measures considered are motor
efficiency, lighting, and process efficiency improvements. The impacts of raw material production for, and
manufacturing of, conservation products are assumed to be negligible.
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Figure 4-1 shows the environmental evaluation factors and individual rankings for conservation measures.
Residential and commercial conservation measures have low impacts to health and safety. Industrial conservation
measures create minimal impacts.

Figure 4-1.
EnvironmentalImpact EvaluationMatrix - Strategy1

Impact Evaluation Matrix

Alternative Environmental Evaluation Factors

Strategy Land Use I Natural Environment
Living Non-Living [_ &

1

Moderate Impact _ "_ _ _ "_ _ _._ _ g "_ "_ _ _,_ Lowlmpact _ _._ '_ _ _ '_,_ _ _ ,_._ -_ _._MinimalImpact "_c,_ _ _ _'_ "_ _ _ e _ _ "T"

Conservation ....

Voltage Support 1 ,:r::-
Transmission Line

i:, |.:. ::_ :: i"::: Z:;,,

Health and Safety Impacts - Conservation measures can lead to negative impacts on indoor air quality.
Conservation measures reduce air leakage and prevent warm air from escaping outdc×)rs. As air leakage decreases,
indoor air pollutants may increase. Formaldehyde, radon, and combustion by-products are of most concern.
Excessive moisture or humidity can stimulate molds and mildew. Inhaling higher than normal concentrations of
indoor air pollutants can cause minor health problems such as headaches and sore throats, and major problems such
as an increased chance of lung disease. Pollutants can be reduced by avoiding pollutant sources, controlling an
existing source, and removing pollutants with ventilation. Some compounds used in insulation may contribute to
depleting the ozone layer shielding the earth.
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Direct Impacts - Voltage Support Option 1

Shunt capacitors will be added at Echo Lake Substation which is now under construction. The impacts of
placing a facility at this location were described in a 1974 supplement to BPA's Environmental Statement Fiscal Year
1975 Proposed Program, called "Facility Location Supplement for Maple Valley 500-kV Reinforcement
Study Area 75 -14." A recent determination has been made that further environmental analysis is not needed. The
Record of Decision is published in Federal Register Vol. 56, No. 92, May 13, 1991.

The substation has adequate space within its fenced yard for the capacitor equipment. No land acquisition or
yard expansion will _ required. Amounts of materials required for voltage support additions are small, impacts
from producing and manufacturing them are considered negligible.

Health and Safety Impacts - Increasing loads on existing lines may slightly increase magnetic field levels.
Electric and magnetic fields are fields of force caused by electric voltage and current respectively. There is
controversy about the possible health effects of electric and magnetic fields produced by transmission lines. Other
than shocks, no health effects are definitely known to be caused by the fields created by electric power lines, but
studies suggest the possibility of adverse effects. BPA is continuing to study these potential health and safety effects.

Groundwater Impacts - Shunt capacitors are comparable in size and shape to the rectangular shaped 5-gallon
gas cans attached to recreational vehicles. They are filled with a plastic and metallic material that is soaked with
insulating oil (less than five gallons). Large numbers of capacitor units are installed on steel racks and electrically
connected to the transmission system. In the event of a capacitor failure, a small amount of insulating oil could spill
onto the substation yard. The chance of ground or surface water contamination is considered minimal because the
volume of oil is small and BPA design standards require installation of liners below the surface of the substation to
collect oil should spills occur. Any capacitors used will not contain materials that if spilled would be classified as
dangerous waste under the Washington Administrative Code (WAC).

Direct Impacts- Transmission Line

A double-circuit 500-kV transmission line similar to the Grand Coulee-Raver line is assumed for this analysis.
Portions of this line that cross mountain passes are assumed to be either built beside existing lines, which would
require expanded right-of-way, or, after an existing line or lines are removed, built on existing right-of-way.
Remaining portions of the line could require building in new corridors although development of new corridors
would be minimized. The eastern and western terminals for a new line would be at existing or planned BPA
substations. A list of transmission line and substation components is provided in Table 4-1. These materials are
commonly used within the electric power industry and are acquired competitively. The environmental screening
factors to avoid protected sites and unique habitats and to meet environmental quality requirements are assumed to
be applied to transmission line proposals, which will reduce environmental impacts.
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Table 4-1.

Transmission Line Material Requirements

Transmission Line SubstationTerminals

Tower Steel- 24,000 Tons Substation Dead Ends (steel)

Conductor - 1800 miles (steeland aluminum) Bus Tubing (aluminum)

Overhead Ground Wire- 300 miles (steel) Bus Pedestals(steel)

Insulators (glassand porcelain) Diconnect Switches

Hardware (steeland aluminum) PowerCircuit Breakers
i,,_,. |, ,,,

Access RoadSurfacing (rock) Electronic Relays& Controls

Ground Wire (copper)

Footingsand Supports (concrete and steel)

Switchyard Surfacing (rock)

Land Use Impacts - Land use impacts are directly related to the amount of new and existing rights-of-way
affected. Building a transmission line with new corridor segmentscould havea high impact to residential,
commercial, agricultural, and forest land becausenew line segmentswould intrude on existing land use. In
residential and commercial areas,noise, electrical interference, and visual impacts would be long term. Agricultural
land would be removed from production for tower sites and accessroads, and structures could interfere with farming
operations. Forest land would be removed from production for the right-of-way and for accessroads. Impacts to
industrial and recreation land would be moderate. Transmission lines may crosstrails and intrude on scenic views.
A transmission line may be more compatible with industrial land use.

A transmission line using expanded or existing right-of-way segmentswould create fewer land use impacts, and
is ranked accordingly. Impacts are either moderate, low, or minimal for ali land usetypes, except an expanded
right-of-way would have a high impact on forest land.

Wetlands Impacts - New corridor segmentscreate moderate impacts to wetlands. Wetlands may be affected
during construction of structuresand accessroads, and vegetation may be removed. Expanding a right-of-way
would have less impact as the habitat close to the existing right-of-way has already been disrupted. Using existing
right-of-way decreasespotential wetlands impacts.

Fish Impacts - During construction, accelerated runoff can increase sediments in streamsand affect fish. These
impacts would be temporary. Long-term impacts are minimal to moderate depending on the amount of new right-of-
way needed. If a line is replaced, the impacts to fish should not increase. Impacts may increase if the right-of-way is
expanded. This depends upon location and placement of towers in proximity to streams. The relative impact of
disturbing a pristine environment if a new corridor is built is even higher, depending on the location and placement
of towers. Use of pesticides to clear vegetation could also impact fish.
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Wildlife Impads - Impacts to wildlife from new corridors could be moderate. Birds may collide with the new
line. Right.of-way clearing changes the habitat for wildlife and increases access for hunters. Expanding existing
right-of-way would create low impacts to wildlife during construction and change some habitat permanently. Using
existing right-of-way would impact wildlife during construction only.

Vegetation Impacts - Clearing new and expanding existing rights-of-way can create high impacts to vegetation.
Existing vegetation is removed, and vegetation composition may change. Vegetation communities also are affected
by maintenance, especially if herbicides are used. Disturbed areas can be reseeded; success rates for reseeding vary.
If a line usesexisting right-of-way, vegetation is disturbed during construction only.

Water Impacts - Clearing new right-of-_,.,_y, expanding existing right-of-way, and constructing access roads can
increase sediments in streams. This increase would be short term. Using existing right-of-way may also cause
temporary increases in sedimentation during construction. Access roads would already be in place.

Soil Impacts - If new corridor segments, expanded rights-of-way or existing rights-of-way are in areas with steep
slopes and moderate soil erosion potential, as the transmission line is constructed, soil may erode. If erosion is
severe, vegetation recovery may be slow, and slumping may occur. Because line maintenance requires using access
roads, soil impacts may continue over a long period. Constructing a transmission line in a new corridor would have
the greatest soil impact potential, and is rated moderate.

Groundwater Impacts - Herbicides used to control vegetation for ali three options could affect groundwater.
The chance of potential contamination is considered low.

Air Quality Impacts - Construction vehicles create dust and exhaust emissions. Some construction debris is
burned. These impacts are temporary. During operation, the line produces minor amounts of oxidants in the air
next to the electrical conductors. These impacts are considered low or minimal.

Cultural Resources Impacts - Using an existing line would create minimal cultural resource impacts.
Constructing a new corridor, or expanding an existing right-of-way could disturb cultural resources. Construction
may disturb subsurface sites, and the line may intrude visually on cultural resources.

Aesthetics Impacts - A new corridor would create a significant visual impact. A new line could cross a scenic
highway, and towers may be out-of-scale with the surrounding !andscape. Views would be disrupted for the long
term. Expanding or using an existing right-of-way would have low to moderate visual impacts. Impacts would occur
during construction, and if taller structures are used.

Noise Impacts - Transmission lines produce noise. Construction activities also create noise. These impacts are
considered low for all three options.

Health and Safety Impads - This section discusses the possible effects of the electrical properties of
transmission lines on public health and safety. These effects include electric shocks and potential long-term health
effects.

Safety - Powerlines, as with electrical wiring, can cause serious electric shocks if certain precautions are not
taken. These precautions include building the lines to minimize the shock hazard. Ali BPA lines are designed and
constructed in accordance with the National Electrical Safety Code (NESC). NESC specifies the minimum allowable
distances between the lines and the ground or other objects. These requirements basically determine the edge of the
right-of-way and the height of the line, i.e., the closest point that houses, other buildings, and vehicle,_ are allowed to
the line, to limit electric field effects to acceptable levels.

People must also take certain precautions when working or playing near powerlines, lt is extremely important
that a person not bring anything, such as a TV antenna or irrigation pipe, tc×) close to the lines. BPA provides a free
booklet that describes safety precautions for people who live or work near transmission lines, lt is entitled, "Living
and Working Around High Voltage Power Lines."
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Transmission lines can also induce voltages into objects near the lines. This effect can lead to nuisance shocks
if a voltage is induced on something like wire fencing which is on wood posts and, therefore, insulated from ground.
Usually, however, this becomes a problem only with lines of voltages a[x)ve 230-kV. Should problems develop with
either high.- or low-voltage lines, they can be corrected by simple grounding techniques. For 500-kV lines,
grounding of certain objects near the lines is a routine part of the construction process.

Electric and Magnetic Fields - Powerlines, like ali electrical devices and equipment, produce electric fields and
magnetic fields. Current (movement of electrons in a wire) produces the magnetic field. Voltage (the force that
drives the current) is the source of the electric field. The strength of these fields also depends on the design of the
line and on distance from the line. Field strength decreases rapidly with this distance.

Electric and magnetic fields are found around any electrical wiring, including household wiring and electrical
appliances and equipment. Throughout a home, the electric field strength from wiring and appliances is typically
less than 0.01 kilovolts l._r meter (kV/m). However, fields of 0.1 kV/m and higher can be found very close to
electrical appliances.

Average magnetic field stre_gth in the home from wiring and electrical appliances is typically less than 1
milligauss (mG). Very. (:lose to appliances carrying high current, fields of tens or hundreds of milligauss are present.
Unlike electric fields, magnetic fields from outside powerlines are not reduced in strength by trees and building
material. So, powerlines can be the major source of magnetic field exposure throughout a home located close to the
line. There are no national standards for electric or magnetic fields.

Both electric and magnetic alternating-current (a-c) fields induce currents in conducting objects, including
people and animals. These currents, even from the largest powerlines, are too weak to be felt. However, some
scientists believe that these currents might be potentially harmful and that long-term exposure should be minimized.
Dozens of research projects on electric and magnetic fields have been conducted in the U.S. and other countries.
Studies of laboratory animals generally show that these fields have no obvious harmful effects. However, a number
of subtle effects of unknown biological significance have been reported in some laboratory studies.

Much attention at present is focused on several recent reports suggesting that workers in certain electrical
occupations and children living close to power lines have an increased risk of leukemia and other cancers. The
evidence, however, has not established a cause-and-effect relationship between electric or magnetic fields and
cancer.

C)f the seven studies involving children, four reported that the cancer cases were around 1.5 to 3 times more
likely to have lived near high current powerlines compared to the control children (those without cancer). The
magnetic fields produced by the lines were suggested as possible factors influencing this finding. However,
statistically significant associations with actual measured magnetic fields were generally not found in these studies.

A 1982 study in Washington state first reported that men in various "electrical occupations" had died more
frequently from leukemia than men in other occupations. Several other studies reported similar findings suggesting
an increased risk of around 20 to 50 percent. More recent studies have also reported increased risks for brain
tumors, and breast cancer in electrical workers. So far, the factor(s) responsible for these results have not been
established.

The U.S. Environmental Protection Agency has initiated an extensive review of the research on EMF and
cancer. A draft report by that agency is current!y receiving extensive scientific review. To date, this review has not
found evidence to show that EMF causes cancer in humans, lt appears :hat several more years of research will be
needed before questions raised about the possible health effects of EMF can De answered.
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Because of scientific uncertainty, and increasing public concern, in 1988 BPA adopted "Guidance for
Addressing EMF Concerns." For proposed new transmission projects, practical alternatives are evaluated that will
avoid increasing EMF exposures of the public. Such alternatives include different transmission line designs, and
locations that would avoid nearby residences. This approach will be used on this project.

More detailed information on the studies discussed above can be found in a publication available free from
BPA. lt is titled, "Electrical and Biological Effects of Transmission Lines: A Review."

Socio-Economic Impacts - Population will increase during construction of a transmission line. New access
roads may increase access to private land. Operating the line may cause radio and television interference, and
individuals living near a transmission line may experience strong negative feelings and many contend that lines
reduce the value of their property. A transmission line may disrupt normal farming practices.

Indirect Impacts

Many of the adverse social and economic impacts attributed to blackouts under the No Action Alternative
would be avoided if Alternative Strategy 1 is implemented.

The accelerated conservation measures included in the strategies also reduce energy needs at off-peak times
which lessens the need for conventional generating resources. As traditional energy resources such as hydroelectric
dams, coal-fired plants, and combustion turbines have greater environmental impacts, accelerating conservation also
accelerates the environmental benefits of energy conservation.

An indirect impact of a new double-circuit line across the Cascades might be a continuation of the current
tendency to site energy resources east of the Cascades. Generating technology impacts (adverse and beneficial)
might thus occur in eastern Washington or nearby states, if a reliable transmission delivery path is available. This
m._y cause conflict between ratepayers living east of the Cascades where power is sufficient, and ratepayers living
west of the Cascade where power is needed.

Building a transmission line could reduce the sense of urgency to conserve.

4.2.2 Mitigation Potential

Impacts attributed to energy conservation are caused by trapping undesirable gases in residences. To preserve
indoor air quality, mitigation measures such as controlling and avoiding pollution sources or removing pollution with
ventilation can be used. Compounds to replace ones that can deplete the ozone layer are available or are being
developed.

Historically, the dominant environmental issue for shunt capacitors was the insulating fluids containing PCBs
used in them. This will not be an issue because the new capacitors no longer use fluids containing PCBs.

The greatest opportunity for impact reduction is for the transmission line component of the strategy. As shown
in the impact evaluation matrix, rebuilding an existing line or expanding an existing line right-of-way offers
opportunities to reduce impacts significantly. In addition many design and location measures have been used to
reduce the visual, land use, clearing and construction impacts of transmission lines.
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4.2.3 Contingency Impacts

If load growth is not as predicted, or if anyof the actions outlined in Chapter I occur to changethe load/
resourcebalance, certain stepscan be taken to respond to changing conditions. If lesspeaking capacity than
expected is needed, the transmission line in this alternative strategycan be delayed. This would postpone the
impacts of the line. If more power is required, Voltage Support Option 2 could be added. Impactsfrom this measure
are discussedunder Alternative Strategy2. Briefly, Voltage Support Option 2 would impact some land use becausea
new substation would be required.

Load Curtailment measuresare a contingency measurefor all strategies. Curtailment measuresevaluated were
contracts with industrial and commercial customers,or cooperatives. The contracts would use reduced power rates
in exchange for curtailing power during peak load. Contract curtailment would begin following an outage on the
transmission systemduring winter peak loads. In some cases,advance notification of curtailment may be possible,
but in other casesit may not. This createsmore socio-economic impacts than would occur were advance notice
possible. Residential, institutional, or health and safety-orientedorganizations would not be included in contracts.
Load curtailment affects health and safety, and has socio-economic impacts. Impacts are similar to, but lesssevere
than, impacts from the No Action Alternative (seeSection 4.6.1).

4.3 ALTERNATIVE STRATEGY 2 - VOLTAGE SUPPORT

Alternative Strategy2 includes accelerated conservation measuresand Voltage Support Option 1 described
under Alternative Strategy1. Insteadof a transmission line, additional voltage support (termed Voltage Support
Option 2) is provided. Voltage Support Option 2 requires construction of a new substation at the point where the
four 500-kv transmission lines of the southern transmission corridor first converge. Geographically, this area is
located about 10 miles north of Ellensburg,Washington ( seeMap 14 in Chapter 3 ). Environmental impacts
predicted to result from the new substation are summarized graphically in Figure 4-2 and described in the following
paragraphs. A comprehensive discussionof environmental impacts for the substation is provided in Appendix G.

Figure 4-2.
Environmental Impact Evaluation Matrix - Strategy 2

Alternative Environmental Evaluation Factors
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4.3.1 Environmental Evaluation

Direct Impacts - Conservation (see 4.2.1)

Direct Impacts - Voltage Support Option 1 (see 4.2.2)

Direct Impacts - Voltage Support Option 2

Description of the New Substation - A 90.,100 acre site (about 50 acres fenced) is needed for the new

substation. This site would be graded to form a level land surface. Gravel would be applied to the ground surface
and a chain link fence would be built around the substation's perimeter to insure safety and security. An existing
transmission line access road would be improved from the nearest county road to the site. As heavy equipment is
used within substations, access roads are similar to county roads. Four alternate sitesare being considered (see map
14 which follows page 3-10.) Site 3 is preferred.

Two small buildings will be constructed at the substation for control and communication equipment and to
accommodate operation and maintenance functions. The added maintenance requirements imposed by the new
substation will require additional substation operation and maintenance staff in the Ellensburg area. A maintenance
building is planned at the new substation for the new staff.

The electrical equipment planned for the new substation are switches, breakers, series capacitors and a station
service transformer. These devices contain oil, but the amount of oil is small and the oil will not contain toxic or"
hazardous substances. Oil containment will be provided. Appendix G provides additional information on the
design and layout of the new substation.

Land Use Impacts - Sites under consideration for the proposed substation are on an existing transmission line
corridor. As currently conceived, most of the substation would lie within the existing rights-of-way, thus most of the
land impacted by the substation now serves an electric utility function.

The current land use on sites under consideration is rangeland. 1his rangeland has low productivity.
Removing about 50 acres of rangeland from production is considered a low land use impact. Ranch homes and
rural residences are sparsely scattered throughout the area. Choosing Site 2 would require acquisition of three
subdivided lots. The proposed substation will not directly impact residences, however it will in some instances be
partly visible. Impacts to residential properties are considered low for Sites 1,3, and 4 and moderate for Site 2.

The new substation would have no impact on commercial, industrial, or forest lands. The Soil Conservation

Service has confirmed that Prime and Unique Agricultural or Forest land do not exist in the project area.

Wetlands Impacts - None of the sites under consideration for the substation would impact a wetland. The U.S.
Army Corps of Engineers requires that a Section 404 permit be secured before placing fill in waters of the United
States. The wetlands inventory of the U.S. Fish and Wildlife Service was consulted and although wetlands occur in
the study area, ali sites under consideration are far from these areas and would not be affected by the placement of
fill. Fill activity, therefore would not impact any wetlands.

Fish Impacts - Ali potential substation sites are located far enough from Naneum, Wilson and Reecer Creeks,
that no fish impacts are expected.

Wildlife Impacts - Ali sites under consideration for the new substation are far from riparian zones, which are
the most important wildlife habitat type in the area. Small numbers of upland animals now occupying the substation
site would be displaced and adjacent populations temporarily disturbed during construction of the substation. A low
level of impact to wildlife is predicted. Consultation with theU.S. Fish and wildlife Service to determine if rare and

or endangered wildlife species are known tc)occupy the area revealed that wintering bald eagles may occur in the
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vicinity of the project area from October 1 through March 31 as well as the Northern Spotted Owl. No proposed
species have been identified. A candidate species, the long-billed curlew may also occur in the vicinity of the
pro!ect area. These species most likely inhabit the Wenatchee National Forest to the north. A biological assessment
has been initiated by a BPA wildlife biologist to determine the location of these species and if the building of a
substation would interfere with their needs. No impact to these species is expected from the proposed substation.

Vegetation Impacts - Expanding or constructing a new substation would remove about 50 acres of rangeland.
Vegetation within the substation would be prohibited to minimize fire hazards; this losswould be permanent. As the
existing vegetation types are common throughout the area and the amount lost is minor, a low impact to vegetation
is predicted in the vicinity of Site 1 and 2. A minimal impact is expected at Site 3 and 4 as both sites contain fewer
vegetation types than exist at Site 1 and 2. Site 4 is already maintained as a substation and water resources that
would encourage vegetation growth at site 3 are especially far from the site. A noxious weed survey of the area will
be conducted, and appropriate measures to prevent introducing and stimulating the spread of noxious weeds will be
done during construction.

Water, Soil and Groundwater Impacts - Low or minimal impacts to water, soil and groundwater are expected.
In comparison to Site 3 and 4, Site 1 and 2 are relatively flat. Surface drainage patterns reveal seasonal flow that
occurs over a wide area and is not constrained by uneven land forms. Construction would most likely interrupt this
flow but drainage systems can be designed to reroute this flow around the substation into an existing stream or canal.
Impacts are expected to be low. In the vicinity of Site 1, groundwater is accessed by ranchers, digging
approximately 15 feet below the surface, for purposes of getting drinking water for their cattle. Grading for a
substation may interfere with th!s subsurface flow causing it to change direction.

Sites 3 and 4 do not appear to have the same potential for problems with surface drainage or subsurface flow.
Slopes are greater and drainage pa'aerns found at Site 1 and 2 were not apparent indicating that significant overland
_rainage may not occur here. A narrow shallow canal was dug to the east of Site 3 but a culvert will be put in as to
not interrupt flow by the access road. There is no evidence that subsurface flow is accessed by ranchers in the
vicinity of these sites, lt is hard to predict depth to groundwater or whether construction on these sites will interfere
with a subsurface flow.

Erosion of soil for Sites 1,2, and 3 will be low as slopes are not as steep as can be found at Site 4. Grading will
occur at the chosen site so the continuity of the soil layers will be disrupted. This will only occur within the
boundaries of the substation. Precautions are taken during construction to prevent soils from blowing away.

The oil used in series capacitors and the station service transformer will not be toxic and will be of small
volume. However, ifoil is accidently spilled it could contaminate the soil, and groundwater. Small spills will be
cleaned up in accordance with BPA's Spill Prevention Control and Countermeasures Plan. To protect surface and
ground water and adjacent soils from contami, ion, oil collection membranes would be installed beneath
equipment containing large volumes of oil. Use of herbicides in substation areas to prevent vegetation growth could
affect soil and ground water.

I-he proposed substation sites are far enough from Naneum, Wilson and Reecer Creeks, and irrigation can31s
that no impacts to these surface water features are expected.

Cultural Resources Impacts - Consultation with the Washington State Historic Preservation Office has begun to
determine if known historic or archeological sites occur in the siting area for the new substation. An environmental
review conducted in 1976 revealed r',o known archaeological or historic sites in the area. Hence, no or minimal
impacts to cuffura[ resources are expected. BPA routinely conducts archeological surveys for substati_;n sites once
their location is known to assure that unknown cultural resources are not inadvertently damaged during construction.

Aesthetics Impacts - Visual impacts created by the substation would be low to moderate. The sites under
consideration are about 10 miles from Ellensburg and major transportation routes. A good indicator of potential
impact is BPA's existing Gas Insulated Cable site called Naneum, which is Site 4. The Naneum site is not visible
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from Ellensburg or from nearby highways, and it occupies a higher elevation than the other three sites under
consideration for the new substation.

If Site 4 were selected, a large earth excavation would be needed due to the steep slopes of this site. The
excavation would be very large and contrast with the natural colors and texture of the surroundings. It's aesthetic
impact is considered moderate. Several ridges and knolls lie between Ellensburg and the Sites 2, 3 and 4, further
restricting views. Views from the few scattered ranches and rural homes in the area will be impacted by the new
substation, more so at Site 2 and 4. In these instances the existing transmission line corridor already impacts visual
conditions hence the added impact of the substation is considered low to moderate.

Noise Impacts - Construction creates short-term noise. Noise generated by the station service transformer will
comply with Washington noise standards. The transmission lines presently make a low frequency crackling noise,
which is most noticeable when it rains. Noise levels at the new substation will not be perceptible from that made by
the transmission lines.

Health and Safety Impacts - Health and safety impacts associated with the new substation are predicted to
have a low impact magnitude.

One safety issue is that electrocution and serious injury including death can occur if individuals contact
energized equipment. Historically, substation electrocution hazards have been minimal.

Adding voltage support at the new substation will change how power flows on transmission lines within the
corridor and to a lesser degree on other lines in the transmission grid. Magnetic field levels associated with
transmission lines vary proportionately with the level of power flow on the lines. How the power is distributed
among the lines that comprise the NW power grid depends on a number of factors. Power demand varies daily and
seasonally. Generation patterns change in response to economic considerations, maintenance schedules, hydro
system water conditions, and power exchanges with Canada and California. Changes to the transmission network,
both temporary and long-term, also change how power flows in the grid. Because of this dynamic nature of the
power system it is difficult to characterize specifically how any one change impacts magnetic fields throughout the
transmission grid.

lt is important to note that the fields near substations are typically dominated by the lines entering and leaving
the substation. Adding voltage support to the electric power system at the proposed substation will significantly
change how electrical loads are distributed bebveen transmission lines in the corridor, particularly those west of the
substation. Some lines on the corridor will experience load increases and some will experience load decreases.
Quantitative estimates of the change in magnetic field produced by the lines in the vicinity of the new substation are
provided in Appendix G. Overall, maximum levels do not change at the edge of the right-of-way. However, the
distribution of magnetic fields across the right-of-way will change. Magnetic fields on the southern portion of the
right-of-way will decrease. Added loads on the double-circuit 500-kV line, located at the northern edge of the right-
of-way, will cause magnetic fields to increase somewhat in the northern portion of the corridor. The substation will
not change EMF exposures at any existing residences in the vicinity of the facility.

Generally the new substation will cause a shift of some cross-Cascade power flow from the northern Stevens
pass corridor to the southern Stampede Pass corridor. Depending on system conditions, it could also increase power
flow on the south to north lines in the Puget Sound Basin. The impact of these load changes are very much site-
specific depending on electrical and geometrical considerations. There will be both increases and decreases in
magnetic fields for various lines due to these power shifts. However, magnetic field levels will be within the range
normally associated with transmission lines.
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Socio-Economic Impacts - Constructing the new substation would employ at most 30 construction workers
from outside the immediate area of the project. The duration of construction is expected to be one year and workers
from outside the area are not expected to bring dependents due to the short construction time. Workers from outside
the area would likely stay in motels/hotels or rent an apartment for the short time they are in the area. Given the
small number of the construction force compared with the population of the area there would be no need for
additional housing or community services.

The project would have a low impact on area employment, unemployment and income distribution. A
maximum of 20 people would be hired locally to fill short-term jobs. This represents a small number compared to
the total local labor force.

Indirect Impacts

Many of the adverse social and econo_nic impacts attributed to blackouts under the No Action Alternative
would be avoided if Alternative Strategy 2 is implemented.

The accelerated conservation measures included in the strategies also reduce energy needs at off-peak times
which lessens the need for conventional generating resources. As traditional energy resources such as hydroelectric
dams, coal fired plants, and combustion turbines have greater environmental impacts, accelerated conservation also
speeds the environmental benefits of energy conservation.

To allow the system to operate at the levels needed after the voltage support additions are complete, some
localized transmission system upgrades may be necessary. These upgrades would probably be reconductoring of
existing lines, or adding new lines in existing corridors.

4.3.2 Mitigation Potential

Before the site for the new substation is chosen, surveys will be done to rule out areas with cultural resources,
wetlands, or other uses incompatible with a new substation. Local agencies and interest groups will be contacted to
encourage suggestions for a site. The substation will be designed to minimize its visual impact. A weed-barrier
fabric could be installed underground to reduce the need for herbicides.

Mitigation for the conservation measures is in Section 4.2.2.

4.3.3 Contingency Impacts

Load curtailment, a transmission line and combustion turbines are contingency measures for this strategy.
Load curtailment measures are described in Section 4.6.1, and transmission line impacts are described in
Section 4.2.1. Impacts for combustion turbines are described in Section 4.5.1.

4.4 ALTERNATIVE STRATEGY 3 - DEMAND REDUCTION

This strategy includes the conservation measures and Voltage Support Option 1 common to ali strategies. Load
management and fuel switching measures are added for additional energy needs. Figure 4-3 shows the
environmental evaluation fa(_ors and predicted impacts for Alternative Strategy 3.
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Figure4-3. EnvironmentalImpact EvaluationMatrix- Strategy3
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4.4.1 EnvironmentalEvaluation

Direct Impacts- Conservation(see4.2.1)

Direct Impacts- VoltageSupportOption 1 (see4.2.2)

Direct Impacts- LoadManagementMeasures

Load management is achieved using water heater controls and time-of-use price changes. Analysts used
reported impacts from utilities using load management programs.

Socio-Economic Impacts - Load management can help utilities reduce costs by reducing or deferring the need
for new power plants. Fuel costs, and operating and maintenance costs can be reduced, and existing power plants
can be run more effectively. Public attitudes toward utilities may improve with time-of-use pricing if customers feel
a greater control of utility bills, but may worsen when service is controlled by utilities. Income benefits would likely
go to middle-income groups, not disadvantaged customers.

Direct Impacts- FuelSwitching

Fuel switching expected to occur because of market forces is already included in the load forecast. Additional
residential fuel switching measures are assumed for this analysis. Water heaters and space heating would be
changed from electricity to natural gas. Natural gas service is assumed available, or installed. The supply of natural
gas is assumed to be adequate for the demand in the Puget Sound area.
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Air Quality Impacts - Air quality impacts are hard to assessas the actual number and location of households
switching to natural gas is hard to predict. For the number of households assumed for this study, using more natural
gas would not increase CO, HC, and NO x in significant amounts.

Indirect Impacts

Shifting electricity use through the load management programs could move the peak to a different time. The
load management program could foster a new or expanded control equipment industry. The additional impacts from
natural gas extraction and delivery are assumed to be negligible. The utilities supplying natural gas will gain new
customers and revenue from the fuel switching program. Electric utilities will lose customers and revenues. Since
the input of carbon into the atmosphere will be negligible, the contribution to global warming will also be negligible.

4.4.2 Mitigation Potential

Impacts from this strategy are low. Load management programs create impacts that do not require mitigation.
Depending on the number and location of households that switch to natural gas, a certain amount of uncontrolled
emissions are added to an airshed. Mitigation for conservation measures is in Section 4.2.2.

4.4.3 Contingency Impacts

If load growth slows, the load management and fuel switching programs can be delayed. If load growth
increases above predictions, voltage Support Option 2 can be added. Load curtailment measures can also be used.
Impacts of Voltage Support Option 2 are in Section 4.3.1. Load curtailment impacts are described in Section 4.6.1.

4.5 ALTERNATIVE STRATEGY 4 - COMBUSTION TURBINES

This strategy also contains the conservation measures and Voltage Support Option 1, but adds combustion
turbines to provide power for peak loads. Figure 4-4 shows the expected impacts from this strategy.

Figure 4-4. Environmental Impact Evaluation Matrix - Strategy 4

Alternative Environmental Evaluation Factors
Land Use Natural Environment

Strategy L_v_.g Non-Living _ :,.
4

-
I Highlmpact _ '_-_.-_=._ "_ g._ _ {.._ "_c _

Moderalelmpacl _ _ _ i _i_ e "_ _ mm = 1;; _ _ _Low,mpac, ._ _ "_mI'= _ "_ -_ _.._ _ -_Minima,,mpact _ _ _ .., _ ._ _ _ _ _ _ _ = _ _ "r-_ __ _
4: : :-:

Conservat ion _::::

Voltage Support 1 i::ii!_:ii

•PeakingCT's _i![_li:] [ii ilimm _ _i
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4.5.1 Environmental Evaluation

Direct Impacts - Conservation (see 4.2.1)

Direct Impacts - Voltage Support Option 1 (see 4.2.1)

Direct Impacts - Combustion Turbines

The type of combustion turbine considered in this alternative strategy is built to serve power for peak loads
only. lt is a single cycle 70 MW unit that operates infrequently (5% of the year). Combustion turbines are assumed
built on industrial or agricultural land. Other land uses would be affected indirectly only.

The primary fuel for the turbines is intended to be natural gas. Natural gas pipelines would be extended to the
combustion turbine sites. During recent cold snaps, natural gas service to existing Puget Sound combustion turbines
was curtailed. l-hus oil tanks with a two week supply of fuel are planned as a backup fuel source during gas
curtailment periods. In recognition of fuel uncertainty, assessments of CT air quality impacts are based burning oil
(SO2 in addition to NO2).

Impacts associated with producing and manufacturing material used in combustion turbines, and fuel burned
by the turbine, are expected to be minimal. Impacts associated with combustion turbines are ultimately dependent
upon where the facility is located. Integration of output from CT's may require transmission system modifications.
See Alternative Strategy 1 for a discussion of transmission impacts.

Land Use Impads - About four acres are required for a combustion turbine site. A combustion turbine may
create conflicts with existing land use. Impacts depend on specific location.

Wetlands Impacts - Combustion turbines produce pollutants such as oxides of nitrogen (NO x) and sulfur (SOx).
NO 2 and SO2can react with moisture and form acid rain, which may affect wetland vegetation.

Fish Impacts - NO 2 and SO2 may form acid rain, enter surface water, and affect fish.

Vegetation Impacts - NO 2can react with moisture to form nitric acid that carl harn_ vegetation. SO2is also
toxic to vegetation.

Water Impacts - Surface water pollution from storm runoff and chemical discharges could occur during
construction and operation, but are not expected to be significant. Surface water in the vicinity of the site may be
affected by NO 2and SO2causing acidification. Water is needed for cooling; returned water may raise the
temperature of the water source.

Soil Impacts - Erosion is possible during plant construction. Soil may be contaminated by acid rain created by
air pollutants.

Groundwater Impacts - Groundwater may be contaminated during construction and operation of the plant if
oil is spilled. Area surrounding oil tanks are usually protected by membranes which catch oil if a spill occurs.

Air Quality Impacts - The principal air pollutants from oil burned through the combustion turbine process are
oxides of nitrogen, sulfur dioxide, carbon dioxide and waste heat. Burning oil (or gas) contributes to greenhouse
gases. Nitrogen dioxide and sulfur dioxide irritate mucous membranes and cause coughs, headaches, and shortness
of breath. Nitrogen oxides can become nitrates and form ozone. Ozone (:an damage plants and cause minor eye
irritation. Burning oil produces more pollutants than burning gas.
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Cultural Resources Impacts - Impacts to cultural resources are expected to be low, and would occur during
construction.

Aesthetics Impacts - The visuai nature of the landscape is changed during plant construction and operation.

Noise Impacts - Noise is a major concern at operating combustion turbine plants. Noise control measures can
reduce noise impacts.

Health and Safety Impacts - Plant operations produce pollutants that may affect the health of the public. Acid
rain produced from these pollutants is believed to be a carcinogen. Pollutants produced irritate the mucous
membranes and cause coughs and headaches.

Socio-Economic Impacts - NO 2 and SO2reacts with moisture and forms acid rain that damages buildings and
bridges. Combustion turbines produce greenhouse gases that may contribute to global warming.

Indirect Impacts

Additional transmission lines may be needed to reliably connect CT's to the transmission system. Impacts of
transmission lines can be found in Section 4.2.1.

4.5.2 Mitigation Potential

The most significant impacts attributed to Combustion Turbines are related to air emissions, noise and land use
disruption. The provisions of the Clear Air Act and following Best Available Control Technology provisions would
help assure that emissions would not significantly affect public health. Noise created during operation of the
turbines can be partially reduced through careful design, and the use of noise buffers such as mufflers to shield noise
sensitive properties. Careful site selection can eliminate many adverse land use effects. For example, if an industrial
site is chosen for the CT's land use impacts would be low.

Impacts to soils, vegetation and aesthetics also can be reduced by careful siting and design.

4.5.3 Contingency Impacts

The combustion turbines can be delayed if they are unnecessary. If load grows unexpectedly, Voltage Support
Option 2 or more combustion turbines can be added to the system. Load curtailment also can be used. Impacts of
Voltage Support Option 2 are in Section 4.3.1. Load curtailment impacts are described in Section 4.6.1 under the
No Action Alternative.

4.6 NO ACTION ALTERNATIVE

The No Action Alternative is a theoretical alternative defined as individual utilities independently taking actions
deemed appropriate considering their customers' needs, lt is a "business as usual" alternative where utilities may or
may not coordinate planning for projects.

Without a coordinated plan, there is a potential for one or more voltage collapse or partial collapse incidents tc)
occur during the 1994-2003 planning period. The result is a brownout or blackout. Analysts assumed an area-wide
blackout will last an average of four hours because restoring service on distribution lines that serve them requires
additional time. If transmission lines or generators need major repairs, the blackout will last longer. Fewer than one
outage in ten extends more than eight hours. The chance that service will be disrupted increases with time as load
grows. Commerce and industry are adversely affected as the quality and reliability of power decreases.
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The No Action Alternative assumes individual utilities will make resource decisions. Without a coordinated

plan for resource acquisition, more local generation may occur. However, this possibility is speculative, and
estin_ating the impacts from this speculation is not discussed in this EIS.

Figure 4-5 shows the environmental evaluation factors and the individual ratings for the No Action Alternative.
Analysts used reported impacts from blackouts that have occurred elsewhere to make their findings. No Action has
high health and safety, and socio-economic impacts, and low air quality impacts.

Figure 4-5.
Environmental Impact Evaluation Matrix - No Action Strategy

No Action Environmental Evaluation Factors
Land Use Natural Environment

Alternative .... Living Non-Living

[ _i
High Impact _ "_ "_ _ "_ '_ "_
Moderatelmpact _ _ ._ '_ _ _._ _ _ ._
Lowlmpact _ E _ _ "_ _ _
Minimal Impact ac _ _ _ _i_ _

Voluntary Curtailment __,_i

Contract Curtailment iii

Voltage Instability ii. -,

4.6.1 Environmental Evaluation

Direct Impacts

Health and Safety Impacts - When a loss of electricity occurs, ali services provided by electrical energy cease.
Illumination is lost. Lighting used by residential, commercial, industrial and municipal customers for safe
locomotion and security is affected. Residential consumers lose heat. Highways experience gridlock where traffic
signals fail to operate. Industrial production is halted. Residential, commercial, and industrial customers experience
comfort/safety and temperature impacts, increases in smoke and pollen, and changes in humidity, due to loss of
ventilation. Mechanical drives stop, causing impacts as elevators, food preparation machines, and appliances for
cleaning, hygiene, and grooming are unavailable to residential customers. Commercial and industrial customers also
lose service for elevators, food preparation, cleaning, office equipment, heavy equipment, and fuel pumps.
Transportation impacts include propulsion toss. Sewage transportation and treatment car_ be disrupted.

Electricity for cooking and refrigeration is lost. Residential, commercial, and industrial customers cannot
prepare or preserve food and perishables. A special problem is the loss of industrial continuous process heat.
Electricity loss also affects alarm systems, communication systems, cash registers, and equil.)mem for fire and police
departments.
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Socio-Economic Impacts - When services provided by electricity described above are lost, there are als() socio-
economic impacts. Customers incur costs as they turn to alternative energy sources. Hospitals, nursing homes,
federal prisons, airports, farms, and others with standby generators and fuel reserves use them. Other effects include
increased theft, loss of retail business, loss of production time, reduced tax revenues, damaged equipment, lost data,
spoiled products, and additional maintenance costs.

Government agencies experience additional expenses during a blackout. The major expenses are related to
overtime payments to fire, police and other personnel, emergency aid payments, and costs incurred to control
looting.

Utilities also incur costs from lost revenue, and costs to restore service. New equipment purchased to prevent
future incidents requires capital. Responding to legal suits brought against a utility incurs costs.

Long-term economic effects could occur if industry, in general, concludes that the region's power supply
system is unreliable and below acceptable standards.

Air Quality Impacts - If home owners burn wood during a blackout, air quality could be degraded. Emergency
generators usually burn oil and could increase air pollution locally. This may be offset by decreased industrial air
pollutant releases, and reduced automobile exhaust emissions if workers remain home. Impacts would be
tem pora ry.

Indirect Impacts

Lacking a coordinated resource acquisition plan, individual utilities may develop more local generation than
otherwise developed. More local generation could increase the level of impacts on land use, air quality, fish and
wildlife, and/or other resources. More individuals may participate in conservation programs or conserve on their
own than in other alternative strategies. Individuals may change their life-styles to adapt to the potential for
brownouts and blackouts. If power interruptions become frequent, businesses and industries dependent on a reliable
power supply may relocate to regions with a more reliable power supply system. This would lead to loss of jobs and
economic stability within the region.

4.6.2 Mitigation Potential

Mitigation is not a logical component of the No Action Alternative. Mitigation of adverse impacts is an
expected outcome of Ions-range planning. Uncoordinated planning and hurried problem solving could cause
duplication of facilities, and lost impact mitigation opportunities.

4.6.3 Contingency Impacts

The No Action Alternative is an unplanned strategy and one which, by nature, has no contingency measures to
be undertaken if rapidly changing needs occur. System failure, which has high health and safety and socio-
economic impacts, would be the default contingency under the No Action Alternative.

4.7 ENVIRONMENTAL COMPARISON OF ALTERNATIVE STRATEGIES AND THE NO

ACTION ALTERNATIVE

This section takes the information from the environmental, and economi(: and technical evaluations about each

strategy and uses it to compare the strategies, t!ach strategy is evaluated against the purposes listed in Chapter 1.
The environmental impacts are compared first. A comparison of the projected impacts for the alternative strategies
is provided in Figure 4-6. Measures common to ali strategies are evaluated first followed by the alternative strategies.
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Figure 4-6.

Strategy Impact Comparison Matrix
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As explained in Chapter 1, a key purpose for any plan is to meet Federal and State environmental quality
requirements. Each strategy will be discussed with this in mind. Individual measures cause impacts to different parts
of the environment, both living and non-living. Analysts are reluctant to judge relevance of impacts, e.g., whether an
air quality impact is equal to or greater than an impact to fish. The relevance of impacts is not given, just the level of
impact.

When composing the str:_tegies, planners eliminated most measures with significam impacts. The remaining
measures can, with mitigation, create low and moderate impacts only. The difference among the strategies are
minor. Only the transmission line and peaking combustion turbines have the potential to affect many environmental
sectors. Other measures only affect a few. The conservation measures and Voltage Support Option 1 are common
to ali strategies except the No Action Alternative.

Preferred Alternative - The preferred alternative is a hybrid of Alternate Strategy 2. The strategy is second
lowest in impact and about equal to Alternate Strategy 3.

Alternative Strategy 1 - The transmission line in this strategy is the only measure that has the potential for high
impacts. These impacts could be reduced with careful siting. This strategy has greater impacts than Alternative
Strategies 2, 3 and 4.

Alternative Strategy 2 - This strategy has fewer impacts than Alternative Strategies 1 and 4 and the No Action
Alternative. lt is close in impact to Alternative 3.

Alternative Strategy 3 - This strategy has the fewest impacts.

Alternative Strategy 4 - [he combustion turbines in this strategy cause more impacts than the measures in
Alternative Strategies 2 and 3, but somewhat lower than Alternative Strategy 1.

No Action Alternative - The No Action Alternative would avoid the physical impacts of the transmissinn line
in Alternative Strategy 1, and the peaking combustion turbines in Alternative Strategy 4. The gocial and economic
impacts of this alternative are greater than any of the strategies.

The procedural provisions for implementing the National Environmental Policy Act asks that comparisons of
alternatives discuss: 1) adverse affects that cannot be avoided; 2) the relationship between short-term uses of man's
(sic) environment and the maintenance and enhancement of long-term productivity; and 3) any irreversible and
irretrievable commitments of resources that would be involved in t'he proposal should it be implemented.
Discussions on these topics are provided below:

Adverse Effects that Cannot be Avoided - In Alternative Strategy 1, the transmission line rights-of-way will
unavoidably restrict certain activities. Trees that would interfere with the line, and buildings and similar structures
would be prohibited on the right-of-way. Ample site alternatives are normally available for such uses adjacent to
rights-of-way.

Short-Term Use of The Environment and Maintenance and Enhancement of Long-Term Productivity - The
alternatives under consideration do not pose impacts that would alter the long-term productivity of the affected
environment. Were the measures proposed in the alternative strategies removed and the affected areas restored, little
change in long-term environmental productivity would have been caused.

Irreversible and Irretrievable Commitment of Resources - Resources committed to the alternative strategies are
the materials used in the various measures (transmission line, substation equipment, combustion turbine, gas
furnaces installed through fuel switching) and the fuels consumed either during construction or operation of the
measures. Alternative Strategies 3 (fuel switching) and (combustion turbines)both use natural gas, a non-renewable
resource. There could be loss of habitat with Alternative Strategy 1.
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4.8 ECONOMIC AND TECHNICAL EVALUATION

This section explains six economic and technical evaluations that were conducted. Coupled with the
preceding environmental analysis, one can judge the relative merits of alternative strategies.

The No Action Alternative by definition is undefined both from the standpoint of what actions would be taken,
by whom and when. Conventional economic and technical evaluations for the No Action Alternative thus were not
possible. Yet, the cost of No Action can be predicted in less precise terms. For example, the economic
consequences of blackouts historically have been high. If No Action leads to a blackoLat in Puget Sound, economic
effects would be high, as would public health and safety impacts. The No Actio_-_Alternative is expected to have the
greatest long-term economic impact.

As defined, the technical performance of a No Action Alternative ( blackouts are likely ), provides a level of
electrical service that would not comply with utility transmission system reliability criteria. The No Action
Alternative ranks lowest from a technical perspective.

More information on the economic and technical evaluation is provided in Appendix C.

4.8.1 Description of Economic and Technical Study Framework

This study assumes that the Puget Sound area is served by a single utility. Therefore, no distinction is made
between private and public utilities or load served by BPA and load served by utility-owned generation. Where
appropriate, cost_ incurred by consumers are included as well as utility costs.

This study has two relevant time periods. First is the decision period, which extends from 1994 through 2003.
In these ten years, actions are proposed to meet forecast peak loads. The analysis continues beyond 2003 through
2010 in order to capture adequately the costs and benefits of actions taken through 2003.

Six evaluation factors are used in this study. They provide a measure of how well each of four alternative
strategies solve the peak load problem of Puget Sound. Five of these factors are routinely used by utilities in the
region for energy planning and have received public review. The last factor "Power System Reliability" is new for
this project. Each factor is explained below

No economic benefit is assigned to solving the reliability problem. While consumers will have fewer outages,
no dollar values were included in this analysis. Therefore, the net cost of fixing the problem may be negative.

4.8.2 Minimize Present Value of System Costs

This factor examines the costs and benefits of the measures in each alternative. Results are presented as a net
present value (NPV), where costs and benefits occurring in different years are summarized as a single number which
recognizes the time value of money. For this study, costs and benefits are analyzed over the study peri(_:J, 1994 to
2010. This calculation takes a societal perspective including costs and benefits to utilities and c_nsumers.

The capital costs required to build, operate and maintain the measures are estimated and their sum represents
the cost of a strategy. The monetary value of power produced or saved is calculated and subtracted to determine the
net benefits of a strategy. The balance of the costs and benefits are adjusted by applying a 5% inflation rate and a
3% discount rate to determine the net present value of the strategy. The net present value of the alternatives _s
provided in Table 4-2. Alternative Strategies 1,2 and 4 have positive net present values. This indicates that [_nefits
exceed costs. Alternative Strategy 3 has greater costs than benefits. Altel_._tive Strategy 2 provides the greatest net
present value.
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Table 4-2. Present Value of System Costs

Strategies 1990 $

Alternative Strategy 1 $67,000,000

Alternative Strategy 2 * $105,000,000

Alternative Strategy 3 -$128,000,000

Alternative Strategy 4 $40,000,000

(* Preferred Alternative)

4.8.3 Minimize Sensitivity to Load Growth

The alternative strategies were designed to meet medium load growth. The Minimize Sensitivity to Load
Growth factor evaluates the economic impacts of each strategy under different load growth rates. If load growth is
slower than predicted, delaying high-cost measures would yield monetary savings. If investments in a measure are
made and low growth conditions occur, revenues and costs will be greater than benefits. Conversely, if loads
increase rapidly, strategies with surplus capacity may incur no additional costs. Table 4-3 shows how the four
alternative strategies perform under different load growth rates.

Table 4-3. Sensitivity to Load Growth

Present Value 1990 $
i

Low Medium High RangeStrategies Growth Growth Growth

Alternative Strategy1 -$88,0o0,00o $67,000,000 $109,(X)0,(XX) $196,0(X),000
11

Alternative Strategy 2* -$21,000,0(X) $105,000,000 $97,(XX),000 $126,000,000

Alternative Strategy 3 -$212,(X)0,000 -$128,(X)0,000 -$131,(x)0,(xx) $84,000,000

Alternative Strategy 4 -$35,00(),000 $40,0(X),(X)0 -$63,0(X),(XX) $102,(XX),(XX)

*Preferred Alternative
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The analysis assumes that a change in growth begins in 1994 and utilities begin to take actions in 1998. This
acknowledges that it takes time to both discover a problem and to take corresponding actions. For low load growth,
conservation, load management and fuel switching programs are stopped in 1999. Within the four alternatives,
peaking combustion turbines are the only other measures that can be delayed or stopped after 1998, ,soAlternative
Strategy 4 has fewer combustion turbines with low load growth.

For high load growth, contract curtailment is acquired to cover deficits before new measures can be brought
on-line. Measures are added to cover the additional peak deficits from high load growth. Alternative Strategy 1 has
enough excess capacity to cover the high peaks. Alternative Strategy 2 adds a transmission line in 2002. Alternative
Strategies 3 and 4 both add Voltage Support Option 2 in 2001. In addition, Alternative Strategy 4 also adds more
combustion turbines from 2001-2003. Alternative Strategy 3, although the highest cost under ali three load growth
scenarios, has the smallest range, or least sensitivity to load growth.

4.8.4 Minimize Near-Term Revenue Requirements

This factor looks at the annual amount utilities, and indirectly ratepayers, would need to pay to acquire the
measures in each alternative strategy. Costs in this analysis factor are termed revenue requirements, as the money
required would be gathered through customer paid rates. In contrast to the NPV calculations, this analysis only
looks at the dollars utilities would need to pay for the alternatives, lt does not include the effects of lost revenues or
changes that would occur in system operations. Results reported are average gross impacts on revenue
requirements for the years 1996-1998. For a full discussion of assumptions see Appendix C.

Table 4-4 displays the near-term revenue requirements. Notice that revenue requirements are not included for
fuel switching in Alternative Strategy 3; it is unclear what electric utilities would pay for this measure
(see Appendix D on reduce-use options for discussion on possible costs). Results are expressed in terms of the
average yearly revenue requirement between 1996-1998. Alternative Strategies 2 and 4 have the lowest near-term
revenue requirements.

Table 4-4. Near-Term Revenue Requirements

u

Strategies 1990 $
i i

Alternative Strategy 1 $50,000,000
i iii ii ii i i

Alternative Strategy 2* $25,000,000
i iiii

Alternative Strategy 3** $50,000,000
I iii iii iii

Alternative Strategy 4 $20,000,000
i ii III ii I

* Preferred Alternative ** Does Not Include the Cost of Fuel Switching
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4.8.5 Minimize Long-Term Revenue Requirements

This evaluation factor is the same as minimizing npar-term revenue requirements except it looks at the years
2006-2008. Long-term impacts are also important to consider. These are shown in Table 4-5. Alternative Strategy 2
has the lowest long-term revenue requirement.

Table 4-5. Long-Term Revenue Requirements

iii

Strategies 1990 $

Alternative Strategy I $75,000,000
l

Alternative Strategy 2* $40,000,000

Alternative Strategy 3** $110,000,000
......

Alternative Strategy 4 $105,000,000
i

* Preferred Alternative ** Does Not Include the Cost of Fuel Switching

4.8.6 Maximize Deliverability in View of Social and Political Factors

In every decision process, factors other than economic or financial impacts affect the final decision. _,_ese
influences are largely political and/or social and can strongly affect whether an alternative strategy is practical and
achievable, regardless of its economic attractiveness. Certain technologies or actions may be well known and
proven, but public acceptance may keep them from occurring. This evaluation factor attempts to assessthe impact
of factors such as regulatory influences, institutional complexity, and public acceptability owlthe ability to implement
each alternative strategy.

lt is likely there will be some overlap with the environmental impacts and other evaluation factors. However,
this factor assesseshow the perception of environmental impacts affects the feasibility, or deliverability, of a
particular alternative, lt does not necessarily follow that the alternative with the fewest or mos' benign
environmental impacts will be the most deliverable. Finally, in contra.st to other evaluation factors, this factor is
largely the result of judgment.

Members of the Sounding Board were asked to rank each measure on a scale ranging from deliverable (I) to
undeliverable (4). Rankings of the 19 members present were averaged and are shown in Table 4-6. Only the
measures that differ among the alternatives are presented in the table below. We found little difference in
deliverability among alternative strategies. Conservation measures, included in all four alternatives, are ranked as
deliverable to somewhat deliverable (I .4 to 1.9). For contrast, a nuclear plant was rated as undeliverable (3.7). The
No Action alternative was not ranked.
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Table 4-6. Deliverability

Strategies Del iverabil ity
i i m u,i

Alternative Strategy 1 1.6
,.| i u i,,

Transmission Line 1.6
i li •

Alternative Strategy 2* 1.5
iii ii i ..,,, i

Voltage Support 2 1.5
ii i ,||.. i ,

Alternative Strategy 3 2
ll.i i i i

Water Heater Control 2

Time-of-Use Rates not ranked
iiiiii El ii

Fuel Switching 1.8
i i iiii iii ii

Alternative Strategy 4 1.7
u

Combustion Turbines 1.7

1= Deliverable 2=Somewhat Deliverable 3=Somewhat U ndel iverable 4=Undel iverable
*Preferred Alternative

4.8.7 Maximize Power System Reliability

Reliability is a measure of the capability of the power system to meet consumer demanas over a period of time.
lt is typically measured in terms of unreliability, such as how often outages occur, how long they last, and how much
load is affected. The goal is to maximize reliability to the extent economically justifiable.

Planners use a set of rules, such as the BPA Reliability Criteria, to establish reliability requirements for the
power system. Ali proposed alternatives must meet the tests specified in the Criteria. However, even after meeting
the tests, each alternative may provide a different level of reliability. For example, two transmission circuits on the
same tower pose a greater risk than two transmission circuits on separate rights-of-way.

Existing transmission reliability models are not capable of examining the Puget Sound area peak load problem
because of the complexity of the system and the difficulty of detecting voltage collapse. Therefore, a simplified
analysis was performed that qualitatively ranks the alternatives according to their respective reliability. The results
of the analysis are illustrated in Table 4-7.

4-27



Table 4-7. Reliability

i

Strategies Reliability
ii

Alternative Strategy 1 2
| i J, ,

Transmission Line 2
i

Alternative Strategy 2* 2
ii

Voltage Support 2 2

Alternative Strategy 3 2

Water Heater Control 2

Time-of-Use Rates 2

Fuel Switching 1

Alternative Strategy 4 2

Combust' )n Turbines 2

1= HighlyRL,iable 2=Reliable 3=SomewhatReliable 4=Not Very Reliable
*Preferred Alternative

The following factors were considered:

• Number of units (100,000 water heaters vs. two transmission circuits)

• Failure rate (based on experience, how often it is unavailable)
• Common mode outages (loss of one tower with two transmission circuits)

Ali of the measures were ranked on a scale of highly reliable (1) to not very reliable (4). Of the measures that
are different among the alternatives, only fuel switching stands out as highly reliable (1). This is because an
appliance, such as an electric water heater, is removed, and cannot add to the peak load problem. At the other
extreme, a nuclear plant, with a lot of eggs in one large basket, was ranked as not very reliable (4). We cannot
differentiate among the alternatives based on measure reliability.

4.8.8 Surplus Capacity

One factor which is not captured by the evaluation is the potential benefits of surplus capacity provided by
each alternative. Some alternatives, such as the transmission line, provide more capacity than needed during the
decision period. Table 4-8 gives the surplus capacity that exists for each strategy in 2003.
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Table 4-8. Surplus Capacity of the Strategies

i

ExcessCapacity
Strategies (MW)

i

Alternative Strategy 1 1,608
i i

Alternative Strategy 2* 608
i

Alternative Strategy 3 408

Alternative Strategy 4 28

* Preferred Alternative

Thesemargins provide for additional reliability throughout the decision period should the deficit increasedue
to higher load growth or a delay in expected generation or conservation. In addition, the margin can serve load
growth beyond the decision period without requiring further investment.

4.8.9 Summary

Findings f_r the six economic and technical evaluation factors are tabulated below. The alternative which
ranks highest,or group of high ranking alternatives, are shown in bold.

Table 4-9. Economic and Technical Evaluation Summary

ALTERNATIVE STRATEGIES
, ,, ,,

EVALUATION FACTORS Strategy 1 Strategy 2* Strategy 3 Strategy 4
i, , ,,

Net Present Value $67,000,000 $105,000,000 -$128,000,000 $39,000,000

Sensitivity to Load Growth $196,000,000 $126,000,000 $84t000_000 $102,000,000

Near Term Revenue Requirements $50,000,000 $25,000,000 $50,000,000 $.20r000,00.0
, ,,,,

Long Term Revenue Requirements $75,000,000 $40,000,000 $11 0,000,000 $1 05,000,000
iii i i i i i

Deliverability (1-Hi, 4=Low) 1.6 1.5 2.0 1.7
" ' , i i i ,,,

Reliability (1 =Hi, 4=Low) 2.0 2.(1 2.0 2.0

* Preferred Alternative
,,,
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5.0 ENVIRONMENTAL CONSULTATION, REVIEW, AND
PERMIT REQUIREMENTS

Several Federal laws and administrative procedures must be met depending on the actions contained in the
selected Plan. This section lists and briefly describes requirements that may need to be met by a specific project.
Some of the requirements listed relate to site-specific impacts beyond the scope of this DEIS. These will be
addressed through any site-specific EIS's. Since ali measures are not part of the alternative strategies, some of the
requirements listed will not apply. This is noted. Table 5-1 shows which measure must meet which requirement.
For example, if a new transmission line is in the Plan, a checkmark shows which requirement must be met. If BPA
proposes an action, ali requirements of NEPA will be met. Ali requirements of the Washington State Environmental
Policy Act (SEPA) will be met by participating utilities proposing aa action.

5.1 NATIONAL ENVIRONMENTAL POLICY ACT

This DEIS is prepared according to NEPA (42 USC 4321 et seq.). BPA will take into account potential
environmental consequences and will take action to protect, restore, and enhance the environment.

5.2 ENDANGERED AND THREATENED SPECIES

The Endangered Species Act (16 USC 1536) provides for conserving endangered and threatened species of fish,
wildlife and plants. Federal agencies must ensure proposed actions do not jeopardize the continued existence of any
endangered or threatened species, or cause the destruction or adverse modification of their habitat. When
conducting any environmental impact analysis for specific projects, agencies must identify practicable alternatives to
conserve or enhance such species.

A consultation letter was sent to the Department of Fish and Wildlife requesting a list of endangered and
threatened species in the siting area. Listed species include wintering bald eagles that may occur in the vicinity of
the project area from October 1 through March 31 as well as the northern spotted owl. No proposed species have
been identified. A candidate species, the long-billed curlew may also occur in the vicinity of the project area. A
biological assessment has been initiated by a BPA wildlife biologist to determine if the building of a substation would
interfere with species needs. No interference is expected.

5.3 FISH AND WILDLIFE CONSERVATION

The Fish and Wildlife Conservation Act of 1980 (16 USC 2901 et seq.) encourages Federal agencies to
conserve and promote conservation of non-game fish and wildlife species and their habitats. The Northwest Power
Planning Council's Protected Areas, intended to protect, mitigate, and enhance fish and wildlife of the Columbia
River and its tributaries, are part of the screening criteria used to eliminate alternatives from this Plan. Other
identified critical areas are precluded from development because it would cause significant adverse effects to fish
and wildlife. The Fish and Wildlife Coordination Act (16 USC 661 et seq.) requires Federal agencies undertaking
projects affecting water resources to consult with the U. S. Fish and Wildlife Service to conserve or improve wildlife
resources. As projects are proposed, BPA will consult with the tJ.S. Fish and Wildlife Service to conserve and
improve wildlife resources.

Water resources that prom_:te fish and wildlife habitat I_ave been identified in the siting area. Ali four proposed
locations are far enough away from water resources thai the_ do not interfere with surface flow or riparian
vegetation. The Washington Department of Wildlife will be contacted to deiermine it"the proposed site locations
interfere with any upland wildlife habitat migration patterns. No interference is anticipated.
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5.4 HERITAGE CONSERVATION

Congresshaspassedmany Federal laws to protect the nation's historical, cultural, and prehistoric resources.
These include the National Historic Preservation Act, the Archeological ResourcesProtection Act, the American
Indian Religious FreedomAct, the National Landmarks Program,and the World Heritage List. Preservingcultural
resourcesallows Americans to have an understanding and arpreciation of their origins and history. A cultural
resourceis an object, structure, building, site or district that provides irreplaceable evidence of natural or human
history of national, stateor local significance. Cultural resources include National Landmarks, Natural Landmarks,
archeological sites, and properties listed (or eligible for listing) on the National Registerof Historic Places.

Table 5-1.

Environmental Consultation Measures

Review r and Permit
Requirements Matrix

,f Possible Consultation, Review and Permit Requirement

Requirements List

NatlonaI Envlronrnentai Pollcy Act ,f J ,l ,f ,f d J ,d
i,,i, ii

Enaangerea and Threatened 5_ecles ,( d d

Fish and Wildlife Cor'serva:_,r, i,( J [J

Heritage Conservation J J J [_

St'ate, Areaw!de, and Local Plan and Program Cons'stency J d ,f J

Farmland Protection J J d

Recreat',on Resources J 'f d

Floodplains J 'f J
,|

Wetlands ,/ ,d ,f

Global Warm Inc_ ,f
Coastal Zone Manacjement Cons:stency J J ,(

Energy Conservation at Federal Facilities ,( J ,( ,d

Pollution Control at Federal Faclllt:es J ,l

Noise Control J ,f

Nuc iear Regulatory Cornrn Ission Licensing

FERC Llcenslnc_ of Hycroelectrlc Fac:lltles
Certification to DOE - 3owerp:ant and Incustr_al Fuel /,ct J,

Emission Permits under the Cean Air Act '/

Discharge Permits under the Clear, Water _ct ,f

Underc_round Intect'on under the Safe Drlnl_ln 9 Water Act
R',vers and Harbors Act J

i

Clean Water Act 'f J ,/

Geothermal Resource Developrnent or, Federal Land

Leases and Permits for Ustrg Feceral Lar,¢ for a Power Plant J

Easemert for Trarsrn'ss,on Line Across Federal Lands ,(

HOtlCe tO Federal #v:atlon Adrnir,'stratlor_ 'f
i

Perrnits Under the Resource Conservat'or, ar,d Re,::cvery Act J ,(

i I I I i i i i I . •
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Any energy conservation and load management measures that would be undertaken as part of the Plan would
follow the procedures in the 1983 Programmatic Memorandum of Agreement for BPA's energy conservation
programs, prepared in accordance with Section 106 of the National Historic Preservation Act and implementing
regulations at 36 CFR Part 800. Heritage conservation consultation requirements are therefore fully satisfied for
energy conservation and load management measures.

Construction and operation of transmission measures may affect historic properties and other cultural
resources. A consultation letter was sent to the Washington State Historic Preservation Office requesting a list of
resources that are located in the siting area. They responded that "No National Register or eligible properties are
known to exist within the area of the undertaking's potential environmental impact, but it is highly possible that the
area contains undiscovered historic sites of potential significance. Therefore, a cultural resources field survey is
required". BPA will conduct a cultural resources survey and the findings will be reported in the FEIS. lt is BPA
policy to comply with requirements should previously unidentified cultural resources be revealed during
construction.

Load Curtailment undertakings would not alter existing properties and therefore historic or cultural resources
would be unaffected.

5.5 STATE, AREAWIDE, AND LOCAL PLAN AND PROGRAM CONSISTENCY

BPA and the Puget Sound area utilities will coordinate distribution of this plan with clearinghouses for State
and local agency review and consultation as required by Executive Order 12372. BPA will follow each State's
permit process and will be consistent with land use plans. Individual projects would be coordinated with state and
local government agencies to ensure all requirements are met.

The Kittitas Planning Department was contacted regarding land use consistency for the proposed new
substation. Siting of transmission facilities on Forest/Rangeland will require a plan amendment and application for a
conditional-use permit.

5.6 FARMLAND PROTECTION

The Farmland Protection Policy Act (7 USC 4201 et seq.) directs Federal agencies to identify and quantify
adverse impacts of Federal programs on farmlands. The Act's purpose is to minimize the amount Federal programs
contribute to unnecessary and irreversible conversion of agricultural land to non-agricultural uses. As individual
projects or actions are proposed, local Soil Conservation Service maps will be used to decide whether any prime or
unique farmland or additional land of local importance is affected.

A letter was sent to the Soil Conservation Service requesting identification of any proposed sites as prime
agricultural or forest land. None were identified in the siting area.

5.7 RECREATION RESOURCES

Recreation resources are areas designated by the Wild and Scenic Rivers Act, the National Trails System Act,
the Wilderness Act, or parklands, and other ecologically sensitive areas. These areas are excluded from
development in this Plan as part of the screening factors for alternatives, and would therefore not be affected by any
of the alternatives.

The Washington Department of Natural Resources was contacted regarding recreational use within the siting
area. Hunting is very popular in the canyon areas surrounding Wilson and Naneum Creeks to the north of the siting
area. The creek areas are a popular weekend destination for the people of Eltensburg. As potential sites are located
away from creek habitats, no interference with recreational uses is anticipated.
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S.8 FLOODPLAINS

Floodplains are the lowlands adjoining inland and coastal waters, and flat areas and flood-prone areas of
offshore islands. Under Executive Order 11988, floodplain development is discouraged whenever there is a
practicable alternative. If specific projects are proposed that might cause development in a floodplain, alternatives to
developing in the floodplain will be considered.

Inspection of floodplain maps reveal proposed locations for the new substation are far from both Wilson and
Naneum Creeks, both of which flow through the siting area.

S.9 WETLANDS

Areas inundated by surface or groundwater sufficient to support vegetative or aquatic life requiring saturated or
seasonally saturated soil conditions for growth and reproduction are known as "wetlands." Examples include
swamps, marshes, bogs, and similar areas such as sloughs, potholes, wet meadows, river overflow areas, and
mudflats. Under Executive Order 11990, construction in wetlands is discouraged whenever there is a practicable
alternative. For specific projects other regulations also may apply:

• Section 404 of the Clean Water Act
• Section 10 of the Rivers and Harbors Act of 1899

,, National Environmental Policy Act
• Fish and Wildlife Coordination Act

• Emergency Wetlands Act of 1985
• state statutes

If a permit is needed for a specific project, permitting agencies must find that the project's public valu'_s exceed
the resource's public values, and that there are no other practicable alternatives.

U.S. Fish and Wildlife maps were inspected for evidence of wetlands in the siting area. Ali wetlands are
confined to areas bordering the creeks. As proposed sites are far from riparian habitats, no interference with
wetlands will occur.

5.10 GLOBAL WARMING

As a federal agency, BPA has a responsibility and commitment to provide a reliable, cost-effective,
environmentally sound electric power system. Global warming impacts are addressed in this environmental
analysis, and will be considered for specific projects proposed where applicable.

5.11 COASTAL ZONE MANAGEMENT CONSISTENCY

The Coastal Zone Management Act of 1972 requires federal actions be consistent, to the maximum extent
practicable, with approved state Coastal Zone Management Programs. If proposed projects could al:ect the coastal
zone, BPA will consult with the state and ensure consistency with state programs.

Proposed site locations for the new substation are away from creeks located in the siting area and will not
come under the jurisdiction of the Coastal Zone Management Act.
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5.12 ENERGY CONSERVATION AT FEDERAL FACILITIES

This will be addressed if any project involves constructing new or retrofitting existing federal facilities.
Construction of the control house for the new substation project will comply with energy conservation standards for
federal facilities. Any other proposals involving federal facilities will also need to follow these standards.

5.13 POLLUTION CONTROL AT FEDERAL FACILITIES

Several pollution control acts apply to federal facilities. If this Plan leads to new federal facilities (the new
substation included), BPA will comply with the following statutes:

• Clean Air Act

• Resource Conservation and Recovery Act
• Toxic Substances Control Act

• Federal Insecticide, Fungicide and Rodenticide Act
• Noise Control Act

5.14 NOISE CONTROL

In Washington state, the Noise Control Act of 1974, amended by the 1987 legislature, gives authority to
enforce noise codes to local governments. Operation of the new substation will comply with local noise standards.
For other specific projects, BPA will consult with local government and comply with local noise standards.

5.15 FEDERAL LICENSING AND PERMIT REQUIREMENTS FOR NEW POWER RESOURCES

This section describes licensing and permit requirements for new power resources. Information on mitigating
environmental impacts in the legislation requiring licenses or permits, or references to appropriate regulations
covering mitigation, are included in the discussion. The focus here is licensing and permit requirements needed at
the generation site. The required permits for fuel procurement, e.g., coal mining, and transportation to the
generation site, are also important topics, but are outside the scope of this document. Peaking combustion turbines
are the only new power resources considered in any of the alternative strategies. Therefore, the following two
federal licensing requirements do not apply:

• Nuclear Regulatory Commission (NRC) Licensing
• Federal Energy Regulatory Commission Licensing of Hydroelectric Facilities

5.15.1 Certification to DOE under the Powerplant and Industrial Fuel Use Act

The Powerplant and Industrial Fuel Use Act of 1978, amended in 1981 and 1987, requires that baseload power
plants with natural gas or petroleum as the primary energy source must have the capability to use coal or another
alternative fuel as its primary energy source in lieu of natural gas or petroleum. Certification is submitted to DOE
prior to constructing a new powerplant or converting an existing power plant to baseload operation.

5.1 5.2 Emission Permits under the Clean Air Act

The basic statute for regulating air quality in theU.S, is the Clean Air Act. Four Clean Air Act-related permits
described here could apply to a new or modified power resource.

State Emission Permit - State emission permit programs ensure new or modified sources will not violate
federal or state ambient air standards.
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Nonattainment Permit - Nonattainment permits are required for new or modified major stationary emission
sourcesin nonattainment areas. Nonattainment areas are areas where ambient air quality standards are not being
met. A major stationary source has the potential to emit 100 tons per year (tpy) or more of any pollutant subject to
regulation under the Clean Air Act,. The new source must meet the offset requirements of Section 173 of the Clean
Air Act, which effectively require that the source provides a net improvement in air quality results.

Prevention of Significant Deterioration (PSD) - The PSD permit program applies to specific pollutants in
geographic areas designated as meeting ambient air standards, i.e., attainment areas, and in unclassified areas, lt is
designed to prevent deterioration of air quality in these areas. Under the PSD program, new major stationary
emission sources or major modifications to such sources must obtain a PSD permit setting emission limitations. The
term "major emitting facilities" is defined to include certain specifically designated stationary sources with the
potential to emit 100 tons per year (tpy) of any air pollutant and ali other sources with the potential to emit 250 tpy
of any pollutant.

Construction Approval - Construction approval is required for those new power resources subject to EPA's
National Emission Standards for Hazardous Air Pollutants (NESHAP). Standards have been issued for certain types of
facilities and specified pollutants including asbestos, arsenic, benzene, beryllium, mercury, radionuclides, and vinyl
chloride.

5.16 DISCHARGE PERMITS UNDER THE CLEAN WATER ACT

The Clean Water Act (CWA) is the principal federal law governing water pollution control. The Act was passed
in 1972 and amended in 1977 and 1987. lt authorizes federal and state control of discharges into waters of the
United States and municipal sewer systems. A person responsible for discharging pollutants into any waters of the
United States frc,'n a point source must obtain and comply with a permit issued under the National Pollution
Discharge Elimination System (NPDES) established under Section 402 of the Act. Permits are issued by EPA or by a
state with an EPA-approved permit system. Montana, Oregon, and Washington have authority delegated by EPA to
issue NPDES permits. Permits in Idaho are issued by the EPA Region 10 office in Seattle.

5.17 UNDERGROUND INJECTION PERMITS UNDER THE SAFE DRINKING WATER ACT

The principal federal program applicable to intentional discharges to groundwater is the Underground Injection
Control (UIC) Program established by Section 1421 of the Safe Drinking Water Act. The UIC program is
administered directly by states whose program has been approved by EPA. In the Northwest, UIC permits are issued
by state agencies in Idaho, Oregon, and Washington. In Montana, UIC permits are issued by the EPA Region 8
office. Injections except as authorized by permit or rule issued under the UIC program are prohibited.

5.18 PERMITS FROM THE ARMY CORPS OF ENGINEERS

The U.S. Army Corps of Engineers administers several permit programs that may apply to certain new power
resource projects.

5.18.1 Rivers and Harbors Act

A permit from the Corps is needed under Section 9 of the Rivers and Harbors Act of 1899 for constructing a
dam or dike in navigable waters. The term "navigable waters" generally covers waters subject to the ebb and flow of
the tide and/or waters usable for commerce transportation.

For hydroelectric projects licensed by FERC, the Corps normally recommends appropriate provisions to include
in the FERC license rather than issuing a separate permit under Section 9. A permit from the Corps will be needed
for hydroelectric projects on naviga.ble waters exempt from the FERC licensing process.
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A permit from the Corps is also required under Section 10 of the Rivers and Harbors Act for constructing
structures or work in or affecting navigable waters. Constructing a cooling water intake structure in navigable
waters, for example, would require a permit under these regulations. Building electric power transrnission lines
across navigable waters would require a permit unless the lines are part of a water power project subject to FERC
regulation.

5.18.2 Clean Water Act

Discharging dredged or fill materials into waters of the United States requires a permit from the Corps issued
under the authority of Section 404 of the Clean Water Act. The term "waters of the United States" is defined very
broadly and includes almost every surface body of water in the United States including wetlands. Permits are issued
only after the state where the dredge or fill activity is to be located certifies under Section 401 of the CWA that
existing water quality standards will not be violated if the permit is issued. Permits also must be consistent with the
environmental guidelines established by EPA under Section 404(b) of the CWA. The EPA can veto permits
authorized by the Corps if EPA finds that the discharge will have an unacceptable adverse effect on the environment.

A consultation letter was sent to the Corps of Engineers requesting that they review this project for permit
requirements. They confirmed that a permit would be needed if dredge or fill activities occur in waters of the United
States located in the siting area. As ali proposed sites are far from these surface flows, a Section 404 permit will not
be required.

5.19 GEOTHERMAL RESOURCE DEVELOPMENT ON FEDERALLANDS

Several permits and approvals are needed to develop geothermal resources on federal lands. Under the
Geothermal Steam Act of 1970, as amended, the Department of the Interior (DOI) is given authority to execute leases
for developing geothermal resources on lands it administers, lands administered by the U.S. Department of
Agriculture with that Department's consent, and on lands for which the United States has mineral rights.
Competitive leasing is required for land located within any known geothermal resources area. A permit is required
for exploration activities prior to executing a lease. Since developing geothermal re_urces failed the initial
screening criteria, this requirement does not apply.

5.20 LEASESAND PERMITS FOR USING FEDERAL LANDS FOR A POWER PLANT

Constructing a power resource facility on federal lands requires approval of the agency administering the lands.
The approval may be a special use permit or authorization, a lease, or an exchange of lands with the developer.

5.21 EASEMENT FOR TRANSMISSION LINES ACROSS FEDERAL LANDS

Building an electric power transmission line across federally owned lands requires the approval of the federal
agency administering the lands. The approval may be an easement, a right-of-way authorization, a lease, a special
use authorization, or a permit.

5.22 NOTICE TO THE FEDERALAVIATION ADMINISTRATION

Building certain tall facilities such as a cooling tower at a power generation site may require notice to the
Federal Aviation Administration (FAA). Specifically, building any facility 200 ft. or more above ground level requires
notice to the FAA.
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5.23 PERMITS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT

The Resource Conservation and Recovery Act (RCRA), as amended, is designed to provide a program for
managing and controlling hazardous waste by imposing requirements on generators and transl,x_rters of this waste,
and on owners and operators of treatment, storage, and disposal (TSD) facilities. Each TSD facility owner or operator
is required to have a permit issued by EPA or the state. Construction and maintenance activities in BPA's experience
have generated small amounts of hazardous waste. These typically include: solvents, pesticides, paint products,
motor and lubricating oils, and cleaners. Under EPA and Washington Department of Ecology regulations, the
amounts of these wastes would fall within the definition for a "small quantity generator". BPA has a hazardous waste
management program in place to assure compliance with Federal and State hazardous waste requirements.
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6.0 LIST OF PREPARERS

DENNIS AMONSEN, P.E., Electrical Engineer. Responsible for: Develop and review load curtailment
measures. Education: B.S. Electrical Engineering. Experience: area engineering, system protection maintenance,
power management; with BPA since 1972.

BOB ANDERSON_ Public Utilities Specialist. Responsible for: Sector and end-use forecast. Education:
M.S. Economics; B a. Economics. Experience: Puget Sound Area economist; with BPA since 1985.

KEN BARNHART, Project Environmental Coordinator. Responsible for: Coordination and completion of
environmental requirements. Education: B.S. Landscape Architecture. Experience: Environmental analysis, energy
facility planning and location, landscape architecture, appearance planning for substations and transmission lines;
with BPA since 1971.

MIKE BERGER, P.E., Electrical Engineer. Responsible for: Generating resource supply forecast. Education:
M.B.A.; B.S. Electrical Engineering. Experience: generating resources, project evaluation, quality control; with BPA
since 1973.

MARK BOND, P.E., Chief, Project Studies Section. Responsible for: Project studies, transmission planning.
Education: B.S. electrical engineering. Experience: system planning, area engineering, construction and
maintenance; with BPA since 1974.

STUART CLARKE, External Affairs Manager. Responsible for: Public Involvement. Education: B.S.
Economics. Experience: load forecasting, rates, contract negotiation and administration, power management; with
BPA since 1981.

GORDON COMEGYS, P.E., Senior Electrical Engineer. R_sponsible for: Transmission system planning.
Education: B.S. Electrical Engineering. Experience: insulation c(x)rdination, switching studies, system testing, field
relay and system protection management; with BPA since 1976.

MAUREEN CONNER, P.E., Electrical Engineer. Responsible for: Writing and editing load management
material. Education: B.S. Electrical Engineering. With BPA as a consultant from1989-1990.

KATHLEEN CONCANNON, Writer. Responsible for: Writing and editing the EIS. Education: B.S.
Geology. Experience: environmental analysis, NEPA process, resource planning; with BPA since 1980 (as a
consultant since June 1990).

ALAN L. COURTS, P.E., Project Manager. Responsible for: Overall project management, management of
Pug(. Sound utility study team. Education: Graduate study electrical engineering; B.S. Electrical Engineering.
Experience: high voltage transmission engineering, research and development; transmission planning; engineering
management; with BPA since 1973.

ANNE DRAPER, Public Affairs Specialist. Responsible for: Public involvement. Education: Master of
Management; B.A. Sociology; B.S. Modern Languages. Experience: external affairs, load forecasting, energy
conservation; financial management, management analysis; with BPA since 1982.

ELIZABETH EVANS, Public Utility Specialist. Responsible for: Economic evaluation of proposed test cases.
Education: PhD. Population Biology; M.S. Urban Planning; B.S. Igiol()gy. Experience: Resource Planning and policy
analysis; with BPA since 1986.
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CHUCK FORMAN, Chief, Residential and Commercial Forecasting Section. Responsible for: Identifying
load characteristics and producing load forecasts. Education: M.S. Public Administration; B.S. Economics.
Experience: 9 years load forecasting; with BPA since 1981.

RICH GILLMAN, Section Chief. Responsible for: Supervising various primary demand-side data collection
efforts including surveys and direct metering, research and analysis of data collected, computerization of data.
Education: M.S. Economics; B.S. Economics. Experience: supervision, project management, peak and load shape
analysis, forecasting, rate development; with BPA since 1981.

]ON HIRSCH, Industry Economist. Responsible for: Developing load factors for extreme and normal peaks.
Education: M.B.A.; B.A. Economics. Experience: power forecasting; with BPA since 1983.

DIANE HOLLISTER, Industry Economist. Responsible for: Conservation and load management analysis.
Education: M.A. Economics, B.A. Business Administration. Experience: rate design, NEPA analysis for rate cases,
economic analysis of conservation options; with BPA since 1985.

MARVIN LANDAUER, P.E., Senior Electrical Engineer. Responsible for: Transmission system planning
studies. Education: B.S. electrical engineering. Experience: transmission planning and high voltage equipment,
with BPA since 1976.

ERIC B. LOWRANCE, Geographic Information Specialist (GIS). Responsible for: GIS database design,
analysis, and cartographic output. Education: Graduate study in geography, B.S. Geology. Experience: GIS
database design, analysis and cartographic output; with BPA as a consultant since 1987.

DENNIS PORTER, P.E., Assistant Director, Division of System Planning. Responsible for: development and
review of measures within the transmission category. Education: B.S. electrical engineering. Experience:
transmission system planning, reliability criteria, policy development, system protection maintenance; with BPA
since 1968.

GEORGE REICH, Area Power Manager. Responsible fo_: Development and review of load curtailment
measures. Education: M.S. Electrical Engineering; B.S. Electrical Engineering. Experience: system engineering,
customer service, contracts; with BPA since 1972.

HAIG REVlTCH, Public Utilities Specialist. Responsible for: Cost allocation and rate design. Education:
M.B.A. Finance and Investment; B.S. Business Administration. Experience: cost allocation and rate design; with BPA
since 1981.

LEROY P. SANCHEZ, Visual Information Specialist. Responsible for: Graphics support relating to
transmission facilities, environmental impact and assessment analysis. Education: Graphic Design. Experience: GIS
mapping, including federal transmission EIS;with BPA since 1978.

RONALD SANDS_ Economist. Responsible for: Hourly modeling of conservation, load management, and
fuel switching programs. Education: Ph.D. Economics; B.S. Electrical Engineering. Experience: simulation models,
load shape analysis; with BPA as a consultant since 1986.

STEPHEN D. SHERER,Geographer, Geographic Information Systems Manager. Responsible for: GIS
management. Education: B.S. Geography. Experience: 15 years GIS/image processing related to transmission
facilities; environmental impact analysis; with BPA since 1975.

BRIAN SILVERSTEIN, P.E., Chief, Advanced Planning Staff. Responsible for: Economic evaluation of test
cases and proposed alternative strategies. Education: M. Eng. electrical engineering; B. Eng. electrical engineering.
Experience: transmission reliability analysis, rate design, policy development; with BPA since 1979.
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PHILIP SMITH, GIS Specialist. Responsible for: GIS dai.abase design and geographic analysis. Education:
M.S. soil science; B.S. Agronomy. Experience: GIS/image processing experience; soils, agriculture and water
analysis; with BPA as a consultant since 1981.

ARNOLD VINNARD, Industry Economist. Responsible for: Conservation and load management analysis.
Education: M.A. Economics, B.A. Philosophy. Experience: economic and financial analysis, policy making; with
BPA since 1983.

WENDY WHEELER, Economist. Responsible for: Load forecasting, analyzing historical load forecasts,
review forecast projections. Education: B.A. Economics. Experience: same as above; with BPA since 1990.

ROBERT G. WHITE, GIS Specialist. Responsible for: GIS database design and analysis. Education: M.S.
natural resource ."-'anagement; B.A. psychology. Experience: 9 years GIS/image processing experience related to
natural resources; with BPA as a consultant since 1986.

THOMAS I. WHITE, Writer/Editor. Responsible for: Writing and editing. Education: M.S. mechanical
engineering; B.S. mechanical engineering; B.A. biological sciences. Experience: technical writer, documentation of
software applications, development of training materials, load analysis, conservation and generation program
development; project mechanical engineer for BPA since 1981 ; with BPA as a consultant since 1989.

SCOTT WILSON, Industry Engineer. Responsible for: Economic evaluation of test cases and proposed
alternative strategies. Education: B.A. Economics. Expericr, ce: resource planning, and policy analysis; with BPA
since 1989.

NANCY A. WITTPENN, Environmental Planner. Responsible for: Environmental data collection and
analysis, coordination for the EIS. Education: M.S. marine geophysics; B.S. geology. Experience: resource
management, environmental analysis; with BPA as a consuitant since 1989.

DON WOLFE, Public Utilities Specialist. Responsible for: Evaluating existing curtailment impacts and
rights. Education: J.D.; B.A. Psychology. Experience: environmental analysis, resource planning, power marketing,
contract negotiations; with BPA 1976-1982; 1988 to present.

JOHN M. ZlMMERLY, Geographer. Responsible for: GIS database automation, geographic analysis and
cartographic output. Education: Graduate study in GIS; B.S. Biology. Experience: GIS database automation,
geographic analysis and cartographic output; with BPA as a consultant since 1988.
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PROJECT MANAGEMENT TEAM

A project management team ha_ been appointed to ovcrsee project activities, provide project review and serve
in a decision making capacity. The following lists utility representatives.

SCL - SEA-I-FLECITY LIGHT
SNPD - SNOHOMISH PUD
PSP&L - PUGET SOUND POWER & LIGHT
TPU - TACOMA PUBLIC UTILITY
WPUDA - WASHINGTON PUBLIC UTILITY DISTRICT ASSOCIATION

STEERING COMMII-I-EE
CHUCK CLARK, BPA
STEVE KLEIN, TPU
JERRYGARMAN, SCL
BILL FINNEGAN, PSP&L
CHARLES EARL, SNPD

PROJECT MANAGEMENT COMMII-IEE
ALAN COURTS, BPA
ARNIE TOMAC, PSP&L
TED COATES, SCL
GEORGE WHITENER, TPU
DOUG RIGG, SNPD
PAT MCGARY, WPUDA

ENVIRONMENT
KEN BARNHART, BPA
LYNN BEST, SCL
CATHERINE LEONE, TPU
HIL HORNUNG, SNPD
JOHN THIELKE, PSP&L
BOB CLUBB, PSP&L

CONSERVATION / LOAD MANAGEMENT
RICH GILLMAN, BPA
ARNOLD VINNARD, BPA
TODD CURRIER, TPU
MARY SMITH, PSP&L
SlEVE LUSH, SCL
BOB NICHOLAS, SNPD

LOAD FORECASTING
CHUCK FORMAN, BPA
CARL LIAN, PSP&L
AL WILSON, SCL
MIKE MCMAHON, SNPD
ANDY EVANCHO, TPU
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TRANSMISSION
DENNIS PORTER, BPA
MIKE SHEEHAN, PSP&L
DARR". LAROCHE, TPU
DENNIS GRAY, SCL
DOUG RIGG, SNPD

LOCAL GENERATION

MIKE BERGER, BPA
MARTIN HATSCHER, SNPD
RICH LAUCKHART, PSP&L
DENNIS PARRISH, SCL
J. JAY JACOBSEN, TPU

EVALUATION
BRIAN SIL_/ERSTEIN, BPA
SCO1-T WILSON, BPA
JOHN THIELKE, PSP&L
CARL LIAN, PSP&L
STEPHEN LAND, TPU
DOUG ROUGH, SCL
DOUG RIGG, SNPD

PUBLIC INVOLVEMENT
STUART CLARKE, BPA
CAROLYN WHITNEY, BPA
KORTE BRU__CI_MANN, TPU
MAY GERSTLE, SCL
JUDE NOLAND, PSP&L
HIL HORNUNG, SNPD

LOAD CURTAILMENT
GEORGE REICH, BPA
MARK SCHINMAN, SNPD
GEORGE WHITENER, TPU
RAY NELSON, SCL
BOB BANISTER, PSP&L

A special thanks is extended to ali those who participated as members of the Technical Review Group and the
Sounding Board. Your input on process and decision making was invaluable and greatly appreciated.
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7.0 LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS
TO WHOM COPIES OF THE EIS ARE SENT

FEDERAL AGENCIES

US Environmental Protection Agency, Region X, Seattle, WA
US Army Corps of Engineers, Seattle, WA
USDOE Federal Energy Regulatory Commission, Portland, OR
US Army Corps of Engineers, Seattle, WA
USDA Forest Service, Seattle, WA
USDA Soil Conservation Service, Portland, OR
USDOC National Oceanic and Atmospheric Administration, Seattle, WA
USDOE, Richland, WA
USDOI Bureau of Indian Affairs, Portland, OR
USDOI Bureau of Land Management, Portland, OR
USDOI Bureau of Reclamation, Yakima, WA

USDOI Fish and Wildlife Service, Olympia, WA
USDOI National Park Service, Seattle, WA
USDOT Federal Aviation Administration, Seattle, WA
US Housing and Urban Development, Seattle, WA

TRIBAL ORGANIZATIONS

OREGON

Affiliated Tribes of Northwest Indians, Portland
Columbia River Intertribal Fish Commission, Portland

WASHINGTON

Northwest Indian Fisheries Commission, Olympia, WA
Confederated Tribes of Colville Reservation, Nespelem
Muckleshoot Tribe, Auburn
Pc.rt Gamble Klallam Tribe, Kingston
Swinomish Tribal Community, La Conner
Yakima Indian Nation Tribal Council, Toppenish
Nooksack Tribe, Deming
Tulalip Tribe, Marysville
Small Tribes of Western Washington, Taholah

WASHINGTON STATE AGENCIES

Department of Community Development, Olympia
Deoartment of Fisheries, Olympia
Utilities and Transportation Commission, Olympia
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Department of Natural Resources, Olympia
Office of Archeology and Historic Preservation, Olympia
Office of Energy, Olympia
Department of Ecology, Olympia
Department of Wildlife
Energy Facility Site Evaluation Council

WASHINGTON LOCAL/COUNTY AGENCIES

City of Olympia
City of Seattle
City of Tacoma
City of Wenatchee
City of Port Angeles
City of Richland
City of Bellevue
City of Everett
County of Benton and Franklin Governmental Conference, Richland
County of Whatcom, Council of Governments, Be!lingham
County of Chelan, Governmental Conference, Wenatchee
County of Lewis, Board of Commissioners, Chehalis
County of Clallam
County of Douglas
County of Grant
County of Grays Harbor
County of Island
County of Jefferson
County of King
County of Kitsap
County of Kittitas
Countv of Mason

County of Okanogan
County of Pierce
County of San Juan
County of Skagit
County of Snohomish
County of Thurston
County of Yakima
Cowlitz Wahkiakum Governmental Conference, Kelso

Douglas Regional Planning Commission, EastWenatchee
Grays Harbor Regional Planning Commission, Aberdeen
Jefferson Port Townsend Regional Council, Port Townsend
Puget Sound Council of Governments, Seattle
Skagit Council of Governments, Sedro Woolley
Thurston Regional Planning Council, Olympia
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INTEREST GROUPS

Clearing Up, Seattle, WA
Northwest Steelheaders, Milwaukie, OR
Columbia Basin Fish & Wildlife Authority, Portland, OR
Common Cause, Olympia, WA
Fair Electric Rates Now, Olympia, WA
Friends of the Earth, Seattle, WA
Nature Conservancy, Seattle, WA
Northwest Conservation Act Coalition, Seattle, WA

Audubon Society, Seattle, WA
Sierra Club, Seattle, WA

Washington Wilderness Coalition, Seattle, WA
Elder Citizens Coalition of Washington, Seattle, WA
Fair Use of Snohomish Energy, Snohomish, WA
Fuse Ratepayer, Everett, WA
Northwest Steelheaders, Vancouver, WA
Washington Environmental Council, Seattle, WA

WASHINGTON CLEARINGHOUSES

Chelar. County Governmental Conference, Wenatchee
County of Clallam Intergovernmental Clearinghouse, Port Angeles
County of Clark District Clearinghouse, Vancouver
County of Lewis District Clearinghouse, Chehalis
County of Whatcom District Clearinghouse, Bellingham
Department of Ecology, Olympia
Douglas Regional Planning Commission District Clearinghouse, East Wenatchee
Grays Harbor Regional Planning Commission District Clearinghouse, Aberdeen
Jefferson Port Townsend Regional Council District Clearinghouse, Port Townsend
Thurston Regional Planning Council District Clearinghouse, Olympia
Trico Economic Development District Clearinghouse, Colville
Washington Association of Counties, Olympia

WASHINGTON CONGRESSIONAL REPRESENTATIVES

Brock Adams, Senator, Seattle
Slade Gorton, Senator, Seattle
John Miller, Representative, Edmonds
AI Swift, Representative, Bellingham and Everett
Jolene Unsoeld, Representative, Olympia and Vancouver
Sid Morrison, Representative, Yakima and the Tri Cities
Norman D. Dicks, Representative, Tacoma and Bremerton
Jim McDermott, Representative, Seattle
Rod Chandler, Representative, Bellevue
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STATE GOVERNOR

Governor of Washington, Olympia

WASHINGTON STATE LEGISLATORS

Dean Sutherland, Senator, Vancouver
LeoThorseness,Senator,Renton
Bill Grant, Representative,Walla Walla
Fred May, Representative,Mercer Island

DEPOSITORY LIBRARIES

OREGON

Bonneville Power Administration Library, Portland
Oregon State Library, Salem

WASHINGTON

Western Washington University, Bellingham
Central Washington University Library, Ellensburg
EverettPublic Library, Everett
EvergreenStateCollege, Olympia
Washington State Library, Olympia
North Olympic Library System,Port Angeles
Seattle Public Library, Seattle
University of Washington Libraries, Seattle
University of Washington Marion Gould Gallagher Law Library, Seattle
U.S. Court of Appeals. Seattle
Tacoma Public Library, Tacoma
University of Puget Sound Collins Memorial Library, Tacoma
University of Puget Sound School of Law Library, Tacoma
Fort Vancouver Regional Library, Vancouver

UTILITY & UTILITY ASSOCIATIONS

City of Port Angeles, Department of Light, Port Angeles WA
City of Tacoma, Department of Public Utilities Power Management, Tacoma WA
Chelan County PUD NO 1, Wenatchee WA
Clallam County PUD NO 1, Port Angeles WA
Clark County PUD NO 1, Vancouver WA
Cowlitz County PUD NO 1, Longview, WA
Douglas County PUD, Wenatchee, WA
Douglas County PUD NO 1, EastWenatchee WA
GraysHarbor County PUD, Aberdeen WA
Industrial Customersof Northwest Utilities, Portland OR
Lewis County PUD, Chehalis WA
Mason County PUD NO 3, Shelton WA
Northwest Natural Gas Company, Portland OR
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Northwest Power Pool, Portland OR
Northwest Utilities, Tacoma WA
OHOP Mutual Light Company, Eatonville WA
Pacific Northwest Utilities Conference Committee, Portland OR

Puget Sound Power & Light Company, Seattle WA
Seattle City Light, Seattle WA
Snohomish County PUD NO 1, Everett WA
Tacoma Public Utilities, Tacoma WA
Wahkiakum County PUD NO 1, Cathlamet WA
Washington Public Power Supply System, Richland WA
Washington PUD Association, Seattle WA
Western Washington PUD Corp., Mill Creek WA
Whatcom County PUD, Ferndale WA

BUSINESSES

Pacificorp Electric Operations Group, Portland OR
Multipoint Control Systems Inc., Everett WA
Boeing Company, Seattle WA
GH Bowers Engineering, Seattle WA
Heatways, Federal Way WA
Boeing Commercial Appliances, Kent WA
Kaiser Aluminum & Chemical Corporation, Portland OR
EBASCO, Bellevue WA

Energy Saving Services, Bellevue WA
Branch Richards Anderson & Company, Seattle WA
Earle M. Jorgensen Company, Seattle WA
Economic & Engineering Services Inc., Bellevue WA
United Industries, Bellevue WA

Intalco Aluminum Corporation, Ferndale WA
Insul Tray Inc., Redmond WA

CANADA

BC Utilities Commission, Vancouver, BC
BC Hydro & Power Authority, Vancouver, BC
Canadian Consulate General, Seattle, WA
Department of Fisheries and Oceans, Vancouver BC
Ministry of Energy, Policy Development Branch, Viaoria BC

OTHERS

Northwest Power Planning Council

INDIVIDUALS

Projea mailing lists were started at the beginning of the scoping process, lt is the intent of the environmental
group to send the summary of the Final EIS to each individual on the mailing lists with information on how to obtain
the entire Final EIS.
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9.0 GLOSSARY/ACRONYMS

AC - (see alternating current)

Allemating Current (AC) - An electric current or voltage that reverses its direction of flow at regular intervals and has
alternately positive and negative values. In the United States 60 cycles are completed each second.

aMW - (see average megawatt)

Anadromous - Fish species that spawn and initially rear in fresh water, migrate and mature in the ocean and return to
fresh water as adults.

Aquifer- Any geological formation containing water, especially one that supplies water to wells, springs, etc.

Average annual megawatt - A unit of energy output over a year equivalent to the energy produced by the continuous
operation of one megawatt of capacity over a period of one year (equivalent to 8,760,000 kilowatthours).

Average megawatts (aMW) - The average amount of energy (number of megawatts) supplied or demanded over a
specified period of time

Avoidance areas - an area that has significant resource values for which impacts cannot be successfully mitigated; it
should be avoided in locating transmission or utility corridors. Can be management or resource areas identified by
the U.S. Forest Service or Bureau of Land Management, or specially designated areas or other private and public
land.

Baseload - In a demand sense, a load that varies only slightly in level over a specified time. In a supply sense, a
plant that operates most efficiently at a relatively constant level of generation.

Biomass - Industrial organic waste products such as agricultural field crops, and noncommercial and urban wood
residues used as fuel.

Blackout - The disconnection of the source of electricity from all the electrical loads in a certain geographical area
brought about by an emergency or forced outage or other fault in the generation/transmission/distribution system
servicing the area. A blackout could also be caused by intentional rotational load drops if adequate generation is not
available to meet load.

BLM - U. S. Bureau of Land Management

BOR - U. S. Bureau of Reclamation

BPA - Bonneville Power Administration

Brownout - A partial reduction of electrical voltages that results in lights dimming and motor driven devices losing
efficiency.

Capacitor - A device to store an electrical charge, lt is usually made of two or more conductors separated by an
insulator such as plastic film and oil. Series capacitors are used to compensate for voltage drop along a transmission
line. Shunt capacitors are generally located in substations dnd used to increase the voltage at the end of a line.

Capacity - The maximum amount of power that can be produced by a generator or carried by a transmission facility
at any instant. Eouivalent terms,: 13eak(ar_acil-v [_-,al_gpn_,r,_tic_nr':_rryinu r3v"_3rit_,, t i .... { ; ....................... I"" ...... r •
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Capital costs - The costs to construct a facility, including the costs of materials, permits, and interest on borrowing.

Cogeneration - The generation of power with (usually) an industrial process, using waste heat from one process to
fuel the other.

Combustion turbine - A generator that burns a mixture of a gaseous or liquid fuel and outside air. ,Asthe gas burns it
expands and drives the turbine.

Conductor - The wire cable strung between transmission towers through which the electric current flows.

Conservation - Making the most efficient use,of energy over the long term.

Corridor- A linear passageway over or through an area of land, water, or air, which has been identified by law,
Secretarial Order, land use planning, or other management decision process as being suitable to accommodate one
or more facilities requiring a right-of-way. Corridors are categorized asoccupied, unoccupied, or designated.

CT - (see combustion turbine)

Cubic feet per second (cfs) - a unit of measure pertaining to the flow of water. One cfs is equal to 449 gallons per
minute.

Cultural resources - The nonrenewable evidence of human occupation or activity as seen in any district, site,
building, structure, artifact, ruin, object, work of art, architecture, or natural feature that was important in human
history at the national, state, or local level.

Current - The flow of electrical charge through a conductor, measured in amps.

Curlailment - A reduction in the use of electricity during emergency conditions.

CWA - Clean Water Act

DEIS - Draft Environmental Impact Statement

Deliverability - Measure of how acceptable a resource is to the public and hence the probability it can be built.

Demand - The amount of electricity that will be purchased at a particular point in time.

Demand-side - Refers to customer's use of energy use (i.e., on the customer's side of the meter).

Direct service industry (DSIs) - Industrial customers (primarily aluminum companies) that purchase energy directly
from BPA.

Direct current (DC) - An electric current or voltage that does not reverse direction at regular intervals.

DOI- U. S. Department of Interior

Double-circuit - The piacing of two separate electrical circuits on the same row of towers. For alternating current,
each circuit consists of three separate conductors or bundles of conductors.

Drawdown - The distance that the water surface of a reserv,_ir is lowered from ,_given elevation as water is released
from the reservoir (drafted).

DSI - Direct service industry
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Effluents - A discharge or emission of a liquid or gas, usually waste material.

EIS - Environmental Impact Statement - A document prepared by a Federal agency on the environmental impact of its
proposals for legislation and/or other major actions significantly affecting the quality of the human environment.
Environmental impact statements are used as tools for decision making and are required by the National
Environmental Policy Act of 1969.

Electric field - The invigible lines of electrical force caused by voltage on a conductor.

Electric and magnetic fields (E/MF) - The two kinds of fields produced around the electric wire or conductor, when
an electric transmission line or any electrical wiring is in operation.

Endangered species - A plant or animal species that is in danger of extinction through ali or a significant portion of its
range because its habitat is threatened with destruction, drastic modiNcation, or severe curtailment, or because of
exploitation, disease, predation, or other factors; federally endangered species are officially designated by the U. S.
Fish and Wildlife Service and published in the Federal Register.

Energy - The capability of doing work over a period of time. In electrical systems energy is expressed in kilowatt-
hours. See POWER.

Energy deficit - A condition in which a utility system cannot supply energy demanded.

Energy surplus - A condition in which a utility system can supply more energy than is demanded; the energy may be
non-firm, due to water conditions, or firm, due to excess generating capability.

EPA - Environmental Protection Agency

Exclusion areas - Where facilities cannot be built (legislatively excluded).

FERC - Federal Energy Regulatory Commission (FERC) - A federal agency that reviews hydroelectric projects and
submitted applications for operating licenses.

Firm Energy - Guaranteed energy.

Firm power - Power that is guaranteed or assured.

Fossil fuel - A combustible, carbonaceous material formed from the remains of ancient plants and animals. Common
fossil fuels include coal, natural gas, and derivatives of petroleum such as fuel oil and gasoline.

FSP- Fine suspended particulates.

Fuel switching - Customers using one fuel switch to another fuel. For example, electricity to natural gas.

Gasification - In a fuel plant, mixing fuel, air, oxygen and moisture to produce a gas to burn in a boiler and produce
electricity.

Geothermal energy - The heat energy available in the rocks, hot water, and steam in the earth's subsurface.

Groundwater - The supply of fresh water under the earth's surface in an aquifer or soil.

High efficiency shower heads - A device installed at the shower head to reduce the amount of hot water required per
shower so the hot water heater operates for less time for each shower.
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High-voltage - Used to describe transmission lines which transport bulk power over longer distances from large
generation centers.

HVAC - Heating, ventilation and air conditioning.

Hydraulic head - The vertical distance between the surface of the reservoir and the surface immediately downstream
of the turbine and dam.

Hydrocarbons - Chemical compounds containing hydrogen and carbon. Some hydrocarbons may become air
pollutants. Some hydrocarbon air pollutants are carcinogenic, and some react with other air pollutants to form
photochemical smog.

Hydroelectric - With reference to a power system, the production of electric power through use of the gravitational
force of falling water.

Impoundment - The accumulation of water in a reservoir.

INPAPSC - Initial Northwest Power Act Power Sales Contract

Kilovolt - 1000 volts

Kilowatt (kW) - The common unit of electric power equal to 1000 watts.

Kilowatt-hour (kWh) - The common unit of electric energy equal to 1 kilowatt of power supplied to or taken from an
electric circuit for 1 hour. A kilowatt equals 1,000 watts.

kV- (see Kilovolt)

kW - (see Kilowatt)

Least Cost Plan - A plan which develops a strategy for supplying future loads using resources that will have the least
cost impact on customers.

Levelized - The method of calculating equal, periodic payments or receipts from unequal cost data for the same time
period, considering the time value of money.

Load - The amount of electric power or energy delivered or required at any specified point or points on a system.
Load originates primarily at the energy-consuming equipment of the customers.

Load growlh - Increase in demand for electricity.

Load/resource balance - The point at which the demand for electricity ma[ches or balances the amount and type of
resources available to serve that demand.

Load management - Influencing the level and shape of the demand for electrical energy so that it matches resources
available and long-run objectives and constraints.

Load shedding - A method whereby loads in isolated areas are dropped by automatic relays to provide protection for
the bulk power system.

Magnetic field - Invisible lines of magnetic force produced by current flows in transmission lines and common
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Megawatt (MW) - A megawatt is one million watts, or one thousand kilowatts; an electrical unit of power.

MSW - (see Municipal Solid Waste)

MW - (see megawatt)

NEPA - National Environmental Policy Act

NESHAPS - National Emission Standards for Hazardous Air Pollutants

Net present value - The economic value, in today's dollars. Present and future costs and benefits are adjusted for the
time value of money.

Nitrogen Oxides (NO x) - Compounds produced by combustion, particularly when there is an excess of air or when
combustion temperatures are very high. NO x are primary air pollutants.

Non-avoidance area - An area considered suitable for transmission or utility corridor location. Resource impacts
can normally be mitigated.

Non-firm energy - Energy available due to better than planned for water conditions. This energy is sold on an
interruptible (nonguaranteed) basis.

Nonattainment areas - Those areas which continue to fail to meet primary national Ambient Air Quality Standards.
Evaluation and designation is carried out by the EPA.

NO - (see Nitrogen oxides)

NPDES - National Pollution Discharge Elimination System

NRC -Nuciear Regulatory Commission

NWPPC - Northwest Power Planning Council

Off-peak - Period of relatively low system demand for electrical energy, as specified by the supplier (such as the
middle of the night).

Outage - In a power system, the state of a component (such as a transmission line) when it is not available to perform
its function due to some event such as an avalanche.

Ozone (0 3) - A pungent, colorless, toxic gas. Ozone is associated with the corona discharge of high-voltage
transmission lines, and with incomplete combustion.

Pacific Northwest (PNW) - For this EIS, t_e States of Washington, Oregon, and Idaho; the portion of Montana west
of the Continental Divide; and areas in Montana, Nevada, and Wyoming surrounding coal plants that serve the
PNW.

Particulates - Finely divided slid or liquid particles in the air or in an emission. Particulates include dust, smoke,
fumes, mist, spray, and fog.

PCBs - (see Polychlorinated biphenyls)

Peak -(Re peak load)
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Peak load - The maximum electrical demand in a stated period of time. lt may be the maximum instantaneous load
or the maximum average load within a designated interval such as 15 minutes.

PNW - Pacific Northwest

Polychlorinaled biphenyls (PCB's) - A group of noncombustible synthetic insulating/dielectric fluids used in certain
electrical equipment found to be very persistent in the environment and strongly suspected of having carcinogenic
effects.

Power - The time rate of transferring or transforming energy. Electrically power is expressed in watts, which are the
product of applied voltage and current.

Power Sales Contracts (PSC) - Contracts that establish the terms and conditions of BPA's power sales.

Power system - A group of one or more generating .sources and connecting transmission lines operated under
common management or supervision to supply load.

ppm - parts per million

PSC - (see Power Sales Contract)

PSD - Prevention of significant deterioration increment - Any one of several incremental changes in ambient total
suspended particulate or sulfur dioxide concentrations established by the Environmental Protection Agency to protect
existing air quality from being degraded significantly through new developments, such as construction and operation
of a new air pollution source.

Public Utilities Regulatory Policy Act (PURPA) - Enacted in 1978, it is the Federal legislation that requires utilities to
purchase electrici W from qualified independent power producers at a price that reflects what the utilities would
otherwise have to pay for the construction of new generating resources. This legislation does not apply tc) BPA.

Pumped storage - An arrangement whereby electric power may be generated during peak load periods by
hydroelectric plants using water previously pumped into a storage reservoir during off-peak periods.

PURPA - (see Public Utilities Regulatory Policy Act)

Raplors - Birds of prey.

RCRA - Resource Conservation and Recovery Act

RDF - (Refused derived fuel) - Fuel consisting of waste that is cleaned of non-combustibles and hazardous wastes,
and is then used as a supplemental fuel.

Record of Decision (ROD) - The document notifying the public of a decision taken on a Federal action, together
with the reasons for the choices entering into that decision. The Record of Decision is published in the Federal
Register.

Reliability - For a power system, a measure of the ability of the power system to meet customer demands over a
specified period of time.

Reliability Criteria - Rules for designing and operating power systems to insure reliable electrical service.
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Renewable resource - A resource for energy that is continually replenished. Water, for instance, is a renewable
resource, while coal which is converted into carbon dioxide, water, and ash when burned, is not.

Resident fish - Fish species that reside in fresh water during thei_ erliire life cycle.

Retrofit - To weatherize an existing structure.

Revenue requirement - The amount of money a utility needs to recover from rates paid by customers to pay the costs
of resource and transmission actions.

Righi-of-way - An casement for a certain purpose over the land of another, such as the strip of land used for a road,
electric transmission line, ditch, pipeline, etc.

Rolling blackout - Controlled intentional disconnection of the source of electricity from electrical loads in an area
brought about by an emergency forced outage. Outages are rotated from one area to another.

Salmonids - Fish belonging to the family of salmonidae, including salmon, trout, whitefish, and allied freshwater and
anadromous fish.

Scoping - The definition of the range of issues requiring examination in studying the environmental effects of a
proposed action. Scoping generally takes place through public consultation with interested individuals and groups,
as well as with agencies with jurisdictions over parts of the project area or resources in that area. Scoping is
mandated by the Council of Environmental Quality regulations.

SEPA - State Environmental Policy Act

Series Capacitors - An electrical device used to compensate for voltage drop along a transmission line. See
CAPACITOR.

Shunt Capacitors - An electrical device used to increase the voltage at the end of a line. See CAPACITOR.

Small hydro - Generating resources that use running water to generate electric energy, but which are small in
generating capacity. BPA generally considers small hydro projects to be those capable of producing 25 average MW
or less.

SOx - (see Sulfur Oxides)

SIorage reservoirs - Reservoirs maintained behind dams for the purpose of retaining excess water readily available
during springtime flows as snow melts. Retained water is then released, as necessary, during periods of lower flow
in order to maintain necessary levels of power production. (Water may also be released for other purposes, such as
navigation, irrigation, and maintenance of life support for fish.)

Sulfur Oxides - Sulfur containing compounds produced by combustion and pulp and paper processes. Considered
hazardous to human health, plains, and buildings.

Surplus energy - Generally energy generated that is beyond the immediate needs of the producing system.
Specifically for BPA, firm or non-firm electric energy generated at Federal hydroelectric projects that would
otherwise be wasted ii" there was not a market for the energy.

Surplus capacity. The difference between assured system capacity and the system peak load for a specified period.

m
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Thermal resources - Generating plants that convert heat energy into electric energy. Coal, oil, and gas-fired power
plants and nuclear power plants are common thermal resources.

Threatened species - Those species, as determined by the U. S. Fish and Wildlife Service, that are likely to become
endangered within the foreseeable future throughout ali or a significant portion of their range.

Top-quartile - The top twenty-five percent of DSi load which can be interrupted at any time for any reason to meet
BPA's load obligations.

TPY - Tons per year.

Transmission grid - An interconnected system of electrical transmission lines and associated equipment for the
transfer of electric energy in bulk between points of supply and points of demand.

TRG - Technical Review Group

TSD - Treatment, Storage, and Disposal

UIC - Underground Injection Control

Undervoltage - A condition in which the voltage of the system is unacceptably low, usually 90 percent of nominal.

Volt - The unit of voltage or potential difference.

Voltage Instability - A condition under which transmission lines serving areas become to() heavily loaded and
voltage begins to drop or fluctuate uncontrollably.

Voltage support - Applying electrical devices to a transmission system in order to boost the voltage.

Voltage collapse - A condition which occurs when voltages at substations fall below a certain point, causing affected
power lines to shut down; this in turn causes other lines to overload and disconnect in domino fashion. Electrical
service can be interrupted by either the low voltages or the disconnection of power lines.

Wall - The electrical unit of power or rate of doing work. One horsepower is equivalent to approximately 746 watts.

Wealherize - The act of installing conservation measures to the shell of a building; weatherization measures include
storm doors, storm windows, weather-stripping, caulking, and wall insulation.

WNP-3 - Washington Nuclear Plant #3 at Satsop, Washington.
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