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FINAL ENVIRONMENTAL IMPACT STATEMENT

Responsible Agency: U.S. Department of Energy, Bonneville Power Administration.
Title of Proposed Action: 1ntertie Development and Use.

Cooperating Agencies: U.S. Army Corps of Engineers: U.S. Department of the Interior, Bureau
of Reclamation; U.S. Department of Energy, Western Area Power Administration.

States and Provinces Involved: washington, Oregon, Idaho, Montana, Wyoming, Califarnia,
Nevada, Utah, New Mexico, Arizona, British Columbia.

Abstract

e The Bonneville Power Administration (BPA) has identified the need to enable short- and long-term
contractual sales of Federal power surplus to Northwest 1oads and to manage other interregional
transfers of power over the Pacific Northwest/Pacific Southwest Intertie. There are three
proposed options: to increase the capacity of the Intertie; to adopt a Long Term Intertie Access
Policy (IAP), which will set the ground rules for use of the Intertie by utilities other than BPA
for short- and long-term transmission of surplus power to California; and options whereby BPA
would promote, through its access policies and marketing efforts, various types and levels of
firm power marketing between the Northwest and California. The LTIAP also addresses access to
the Intertie for new resources. access as it relates to the Administrator’'s efforts to enhance
fish and wildlife and access to the Intertie by extraregional utilities.

e Intertie capacity, presently 5,200 megawatts (MW), is being increased to 6,300 MW (DC Terminal
Expansion) and may be increased further (Third AC/California-Oregon Transmission Project) to
approximately 7,900 MW.

e Access for regional and extraregional entities to BPA's portions of the Intertie is governed now
by the Near Term Intertie Access Policy. Intertie access could be regulated by returning to a
non-allocated approach or by a combination of options. These include different options for the
al1location of access for economy and nonfirm energy sales over the portion of the Intertie not
required to support Tong-term sales: options for the provision of assured delivery for long-term
firm power sales; ways to govern access for power from new resources and from hydroelectric
resources which could adversely affect BPA's efforts to protect fish and wildlife; and ways to
allocate access for entities outside the Pacific Northwest region.

e Intertie capacity expansion would create a slight increase in air pollution from coal generation
in the Pacific Northwest and slight improvements in air quality in California and the Inland
Southwest. The upgrades could result in some negative effects on anadromous fish stocks, but
these are not 1ikely to be significant in the context of planned fish passage improvements and
management programs.

e BPA's Proposed Formula Allocation for economy energy sales would not have significant effects on
the environment. The Hydro-First option would slightly improve air quality in the Northwest, but
it could have some adverse effects on resident fish and anadromous fish. Both the Proposed
Formula Allocation and Hydro-First options would increase BPA revenues, but not significantly
affect retail rates in the Northwest or California.

e Long-term firm contracts would allow some new resource construction to be deferred in both the
Northwest and California. There would be no appreciable effects on air quality in the Northwest
for all cases and a slight improvement in California and the Inland Southwest under the Assured
Delivery case. These cases would result in slight increases in anadromous fish survival and
minor adverse effects on some resident fish.

e The economic analysis shows both the DC Terminal Expansion and the Third AC/COTP to be cost
effective. The net benefit of the Maximum Upgrade, assuming adoption of the proposed IAP, but no
addition of new firm sales, would be $1,657 million. The net benefit of the Proposed Formula
Allocation is slightly negative, but this smali impact is overshadowed by the approximate total
benefit of the Interties of about $15 billion. The net benefit of long-term firm contracts under
the Assured Delivery option would be %651 million for the Existing Intertie and $819 million for
the Maximum Upgrade.

This final EIS is being mailed to agencies, groups, and individuals (see Chapter 6).
For Additional Information on the EIS or a copy of the EIS: anthony R. Morreit,

Assistant to the Administrator for Environment, Bonneville Power Administration-AJ, P.0. Box 3621,
Portland, Oregon 97208; Area Code (503) 230-5136.

(VS6-PG-18482)
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SUMMARY

Introduction

This environmental impact statement examines the environmental effects of
three proposed Bonneville Power Administration actions with respect to
the use and development of the Pacific Northwest/Pacific Southwest
Intertie. The actions are: expansion of the capacity of the Intertie;
adoption of a Long-Term Intertie Access Policy (IAP), which will set the
ground rules for use of the Intertie by utilities other than BPA for
short and long-term transmission of surplus power to California; and
decisions by BPA to enable, through its access policies and marketing
efforts, various types and levels of firm power marketing between the
Northwest and California.

BPA is proposing these actions in order to make possible additional short
and long-term sales of Federal power surplus to that needed for serving
Northwest loads and to increase the ability to deliver surplus power when
the surplus is most valuable to the importing region. Additionally, the
actions are needed to increase economic efficiency, to support
environmental quality goals, and to enhance the ability of BPA to repay
its U.S. Treasury investment in a timely fashion while maintaining
reasonable power rates for its wholesale customers in the Northwest.
There is a need for an equitable procedure to allocate access to Intertie
capacity that is excess to what BPA requires for its own use and to
provide opportunities for assured access to make possible long-term firm
power transactions by utilities other than BPA.

Areas of Controversy and Major Issues To Be Resolved

BPA markets wholesale electric power to several customer groups within
the region. Under provisions of the Pacific Northwest Electric Power
Planning and Conservation Act and the Pacific Northwest Regional
Preference Act, BPA may sell surplus power not needed in the region to
entities outside the region. Since it was completed in 1968, the
Intertie has transmitted firm and nonfirm energy, power and capacity
between the Pacific Northwest and California. Congressional intent in
authorizing the Intertie was to increase BPA revenues (and thus allow BPA
to repay its considerable construction debt to the U.S. Treasury); to
make efficient use of resources in the Northwest and Californiaj; and to
provide an equitable distribution of benefits to both regions.

Many of the issues surrounding Intertie use and expansion have been the
subject of public debate and controversy over the past several years.
Plans to expand the Intertie have provoked questions from the public
about possible environmental impacts, particularly impacts on fish and
wildlife. The economics of Intertie expansion have also been a
controversial subject.

BPA's Intertie access policies have received a great deal of public
scrutiny. Environmental groups have questioned the effects changes in




access policies would have on protection of fish and wildlife and on the
rate of new resource development in the Northwest. Non-Federal utilities
in the Northwest have questioned the access policies from economic and
legal standpoints. Extraregional utilities are concerned about the
amount of access they have to the Intertie. In summary, the major issues
to be resolved by the BPA Administrator with respect to Intertie
development and use that are examined in this EIS are:

—— Whether to participate in the development of additional capacity of
the Intertie;

—— How to allocate access to the Intertie for economy energy sales;

—— How to establish access to support long-term firm power sales for
utilities other than BPAj;

——~ How much and what kind of access should be allowed for new resources;
-- Whether to limit hydroelectric power access to the Intertie when it
would interfere with the Administrator's efforts to protect fish and

wildlife; and

~— Whether and how to allow access to the Intertie for extraregional
utilities.

Description of Alternatives

Intertie Expansion

Four options for Intertie expansion are considered in the EIS. The first
is the No Action, or Existing capacity, option. This option would mean
maintaining the current capacity of the AC Intertie at about 3,200 MW and
the DC Intertie at about 2,000 MW, for a total of 5,200 MW. The existing
Intertie system consists of one direct-current (DC) and two
alternating-current (AC) high-voltage transmission lines that extend from
the northern border of Oregon on the Columbia River to central California
(AC lines) and southern California (DC line).

The existing system can accommodate all requests for transmission of
surplus nonfirm energy much of the time, but during abundant water years,
more electricity can be produced than can be sent to California. In
addition, Existing capacity constrains the amount of surplus firm power
that can be sent during the hours when the power is most valuable to
California, thus reducing potential income for the Northwest. BPA
estimates that through the year 2030, the benefits of the Intertie would
be $1,657 million less with the Existing capacity than with Maximum
capacity (net present value in 1987 dollars). (This assumes that BPA's
proposed Intertie Access Policy would be adopted, but that no new
long-term firm contracts would be established between the Northwest and
California. If expanded capacity were used to support additional




long-term firm contract sales, the value of Maximum capacity would exceed
that of the Existing capacity case by $1,976 million. 1/)

The second alternative, the DC Terminal Expansion Project, would increase
the capacity of the DC Intertie facilities by approximately 1,100 MW.

The effects of this construction were addressed in environmental studies
in 1985 and 1986. Based on those analyses, which this EIS updates, the
Department of Energy issued a Finding of No Significant Impact (FONSI) on
the project in August 1986 and construction began in April 1987. The
FONSI was challenged in the Ninth Circuit Court of Appeals by the State
of Idaho and others. The Court directed BPA to prepare an EIS addressing
the Terminal Expansion Project and its relationship to related Intertie
decisions. BPA has agreed to complete the IDU EIS before making
decisions on operation of the DC Terminal Expansion Project.

Because the construction required for the project is limited to increases
in the capacity of the converter stations and only minor line
modifications, the costs of this upgrade are small, both economically and
environmentally, compared with building a new line. The estimated
present value cost for the project is approximately $376 million. All
north-to-south deliveries over the DC Intertie accorded other Northwest
utilities will be subject to BPA's Intertie Access Policy, as DC Intertie
facilities in Oregon are wholly owned by the Federal government. BPA's
studies show that, based on its value in providing transmission for
additional economy energy sales, but no additional firm sales, and
assuming adoption of BPA's proposed IAP, the project has an expected net
present value of $996 million. If the Intertie is used for firm
contracts with California, the value of the project would increase to
$1,026 million. 2/

The third alternative, the Third AC Intertie/California-Oregon
Transmission Project, would increase the capacity of the AC Intertie
facilities by approximately 1,600 MW. The California-Oregon Transmission
Project (COTP) was proposed by a consortium of publicly and privately
owned California utilities, with the Transmission Agency of Northern
California as the Project Manager. The Western Area Power
Administration, as the lead Federal agency, prepared a joint
Environmental Impact Report/Environmental Impact Statement concerning the
effects of project construction. Bonneville has been a cooperating

1/ It should be pointed out that the difference of $319 million in the
value of increased Intertie capacity with and without firm contracts
represents only the portion of the firm contract benefit associated
with firm sales enabled by the DC Upgrade and Third AC Intertie
projects. Total benefits of firm contracts are given in the Assured
Delivery discussion beginning on page 5.

2/ The difference in the value of the Terminal Expansion with and
without addtional firm contracts ($30 million) represents only a
small portion of the overall value of using the Intertie for firm
transactions.

S-3




agency in preparing the EIR/EIS. That EIR/EIS examines the potential
construction impacts of upgrading 170 miles of existing transmission line
owned by Western in California from 230 to 500 kV and constructing
approximately 170 miles of new 500 kV line in California and about

8 miles in Oregon. It summarizes the analyses of the project's
environmental impacts resulting from changes in PNW power system
operations. This EIS also contains information on the effects of
operating the Third AC.

The COTP project would upgrade the capacity of the southern portion of
the Intertie to 4,800 MW. To be able to use this expanded capacity
fully, the northern portion of the system would be reinforced to increase
its capability to 4,800 MW. This reinforcement, the Third AC project,
would require modification of facilities at several substations and
capacitor stations in the Northwest and could also involve the use of a
planned upgrade from 230 kV to 500 kV of an existing Pacific Power and
Light transmission line between Eugene and Medford, Oregon.

Only that portion of the capacity of the Oregon facilities of the AC
Intertie owned by BPA would be subject to the IAP. Total present value
costs of the Third AC/COTP are estimated to be $883 million. BPA's
analysis predicts the Third AC/COTP has a net present value of

$661 million (1987 dollars), based on its use for additional economy
energy sales, and assuming adoption of the proposed IAP. If the Third
AC/COTP is used for additional firm capacity contracts, its net present
value (in addition to the DC Terminal Expansion) would be $950 million. 3/

The fourth alternative, the Maximum capacity Upgrade, which is the
Administrator's proposal, includes the completion of the DC Terminal
Expansion Project and construction of the Intertie reinforcement
facilities in the Northwest to interconnnect with the California/Oregon
Transmission Project, thereby forming the Third AC Intertie. The Maximum
Upgrade would increase Intertie capacity to 7,900 MW.

BPA estimates adding both upgrades to the system would have a moderate
impact on total Intertie sales (619 to 708 aMW of additional sales in the
years 1993-2003). (This assumes both upgrades are completed, adoption of
the proposed IAP and the use of the upgrades to support long-term firm
power sales.) The action could affect types of sales made, the parties
involved in such sales, the operation of West Coast power systems, and
the environment. As previously indicated, the net benefits of Maximum
capacity would be $1,657 million based on use for additional economy
energy sales and $1,976 million if used for additional firm sales
contracts.

3/ Again, the difference in Third AC benefits ($289 million) with and
without additional firm contracts, represents only that portion of
the firm contracts benefits associated with sales enabled by the
Third AC Interie.




Intertie Access Policy: Background

In the early 1980s, BPA determined it needed to alter its practice of
allowing access to the Pacific Northwest portion of the Intertie because
BPA found itself with an increased amount of Federal surplus and
insufficient access to its own Intertie to make surplus sales. The
agency was losing revenues from the foregone sales and jeopardizing its
ability to repay the Treasury in a timely fashion. To remedy this
situation, in September 1984, BPA adopted an Interim Intertie Access
Policy to govern access by other utilities to BPA's portion of the
Intertie. In June 1985, after completing an Environmental Assessment,
BPA adopted a Near-Term Intertie Access Policy (NTIAP). The NTIAP
established short-term procedures for granting Northwest scheduling
utilities assured Intertie access for firm power sales to California and
it also established mechanisms for scheduling Intertie capacity for
nonfirm energy beyond the capacity required for firm power sales.

A lawsuit filed in the Ninth Circuit Court of Appeals challenging BPA's
authority to adopt the Interim Near-Term policy was not successful. In
April 1985, the Ninth Circuit ruled BPA should give itself preferential
access to the Intertie, emphasizing BPA's statutory mandate that linked
successful repayment of Treasury obligations with the agency's ability to
raise adequate revenues.

In December 1987, BPA proposed a Long-Term Intertie Access Policy (LTIAP)
which addresses both nonfirm and firm access to the Intertie as well as
fish and wildlife and new resource development issues. Chapter 5 of this
IDU EIS contains BPA's proposed Long-Term Intertie Access Policy.

Intertie Access Policy: Formula Allocation

The Proposed Formula Allocation contained in the IAP is the
Administrator's proposal to allocate access to the Intertie for economy
energy and nonfirm sales over the portion of the Intertie not required to
support long-term sales. The Proposed Formula Allocation continues the
formula allocation methodology used in the NTIAP.

Two alternatives for formula allocation are examined in this EIS. The
first is the Pre-IAP Formula Allocation, whereby BPA would return to the
practices governing the use of the Intertie before adoption of the
Near-Term Intertie Access Policy. Access to the Intertie would be on a
non-allocated basis. 4/ The second is the Hydro-First Formula
Allocation, which would allocate access to declared surplus hydroelectric
energy and capacity ahead of other resources. Under this alternative,
remaining Intertie capacity would be allocated in proportion to BPA's and
each utility's declared surplus from other than hydro sources.

4/ Under this procedure, BPA would first declare the amount of power it
had to offer for sale and the price it would charge. Other utilities
would then indicate the amounts and prices of their power. This
placed BPA in the untenable position of being undercut by utilities
making declarations subsequent to BPA's declaration.




Allocation would be made on a pro-rata basis to generating utilities in
the Northwest, with any remaining capacity becoming available for
extraregional utilities.

Intertie Access Policy: Assured Delivery

Under the Near-Term IAP, Northwest utilities were able to offer
California utilities firm contracts for only the duration of the
Near-Term IAP. BPA is examining this set of potential decisions that
concern the amount of assured delivery to be offered to Northwest
utilities to enable them to make long-term firm power sales. Allowing
long—-term assured deliveries by other Northwest utilities would reduce
BPA's flexibility in its use of the Intertie. In addition, use of the
Intertie for long-term firm sales has the potential for environmental
effects that differ, in some respects, from those that would result in
the absence of such sales.

Under the first alternative, Existing Contracts, the Intertie could be
used primarily for short-term Intertie transactions (nonfirm energy sales
and short-term firm power sales). This case includes a limited number of
firm contracts that either were in place at the time this EIS was
prepared or that BPA anticipated would be concluded and transmitted over
the Intertie.

The second alternative, Federal Marketing, provides for long-term firm
power sales by BPA over the Intertie to California. BPA could expect to
receive higher prices for these kinds of transactions with California
because the long-term sales would permit California to defer capital
investment for new resources.

The third alternative, Assured Delivery, is the Administrator's proposal
and is addressed as part of the IAP in Volume 1, Chapter 5 of this EIS.
Under this alternative, BPA proposes to grant other utilities assured
delivery for firm sales and seasonal exchanges based on each utility's
average firm surplus. The projected benefits of the Intertie over the
next 30 years, assuming Existing capacity, increase from $8,812 million
to $9,797 million (a difference of $985 million) as a result of assuming
additional firm sales are allowed under the IAP.

Extraregional Access

Extraregional utilities currently receive access to the Intertie only on
an hourly allocation (nonfirm) basis or through contracts executed before
the September 1984 implementation of the Interim Near-Term IAP. Access
is granted only when there is unused capacity on the Intertie. Under
BPA's proposal, extraregional utilities could receive greater access in
exchange for increased participation in the Northwest's coordinated power
system planning and operation. Any such action would require full
environmental analysis and compliance with BPA procedures.




Access For New Resources

The NTIAP allows Intertie access only for existing resources. BPA's
proposal seeks to prevent utilities from developing potentially harmful
new resources in the future by restricting access for new resources to
those required to support established Assured Delivery contracts. The
EIS stidies included a quantitative analysis of the effects of the
proposad policy on new resource development in the Northwest and a
qualitative analysis of expected impacts on resource development in
California and the Inland Southwest. The results of those studies are
summarized in the Environmental Impacts section below.

Access For Hydroelectric Resources

BPA's proposal includes provisions that reduce a utility's access to the
Intertie for any new hydroelectric projects developed within "Protected
Areas.' Protected Areas are designated river reaches withdrawn from
hydro development due to the presence of anadromous or high value
resident fish, or wildlife. BPA has also designated areas where it has
determined that investments in habitat, hatchery, passage or other
projects may result in the presence of anadromous fish. BPA's Protected
Area designations cover only the Columbia River Basin. The provisions
also apply to any new capacity added to existing projects in Protected
Areas. The EIS studies examined the effects of operational changes in the
hydro system as a result of Intertie decisions on fish and wildlife
resources. The results are summarized below.

Environmental Impacts

Description of Analysis

The analysis used for this EIS looked first at the potential effects of
Intertie decisions on levels of power export sales by geographic region
(British Columbia, Pacific Northwest, California and Inland Southwest)
and then at how these sales would affect types and amounts of generation
facilities operated throughout the study area. This information provides
the foundation for the analysis of the effects of Intertie decisions on
major environmental factors (e. g., air and water quality, consumption of
nonrenewable resources and fisheries). The analysis first considers
environmental effects from changes in operation of hydroelectric
resources and then from changes in operation of thermal resources. There
are also analyses of the anticipated effects of Intertie decisions on the
need for new generation resources and a discussion of the economic
aspects of proposed Intertie actions. Sensitivity analyses to test
whether changes in some principal assumptions BPA made in performing the
analysis would affect results to any significant degree were carried out
as part of each of the environmental and economic studies.

Overall Conclusions

Intertie Expansion. Use of the expanded capacity of the Intertie is

expected to have several small, but discernible environmental effects.
Air pollutant concentrations would increase very slightly near Pacific




Northwest coal plants because Intertie expansion would result in an
increase in the level of coal generation in the region. In California,
purchases of Northwest energy would displace generation by more expensive
0il and gas plants. Air quality would thus improve slightly in areas
where the displaced plants are located as Intertie capacity is

increased. In the Inland Southwest, there would be slight improvements
in air quality as Intertie capacity increases due to some displacement of
coal plants in that region. None of these effects is expected to be
significant, however, since the magnitude of the projected changes in
ambient air quality is very small.

Expanded capacity, if used at least in part for firm transactions, could
enable power exchanges between the Northwest and California that could
permit deferral of new resource construction in both regions.

Upgrading the Intertie would have small negative effects on anadromous
fish stocks in the Northwest. Average decreases in stock survivals are
projected to be less than 3 percent. Given anticipated increases in
anadromous fish stocks resulting from planned improvements in fish

passage facilities, these effects are not considered significant. If
planned facilities for improving fish passage are foregone, even the

small negative effects of increased capacity may be significant, since
many stocks currently in a critical condition would remain in that status.

The increased capacity alternatives would have no significant effect on
the spawning and emergence of salmonids in the Hanford Reach of the
Columbia River or on resident fish production in Northwest streams or
storage reservoirs.

As Intertie capacity increases, the amount of water consumed by
closed-cycle power plants in the Northwest would increase, and water
consumption would decrease at California and Inland Southwest plants.
Changes in water consumption by Pacific Northwest, California, and Inland
Southwest plants would generally not be significant. At California's
Pittsburg and Contra Costa plants, significant problems with entrainment
of aquatic life may be relieved slightly.

In British Columbia, upgrading the Intertie could slightly decrease
available spawning and rearing habitat for resident fish species at
Columbia River hydroelectric dams (particularly in the Duncan River and
at Arrow Lakes Reservoir), but summer rearing habitat below Corra Linn
Dam could increase. These effects in British Columbia would be more
pronounced at larger Intertie capacity levels.

Intertie upgrades would have no appreciable effect on cultural resources,
recreation, and irrigation. Expanded capacity, if used at least in part
for firm transactions, could permit deferral of new resource construction
(and associated capital investments and environment effects) in both
regions.

Formula Allocation. The Proposed Formula Allocation option was found to
have essentially the same effect on the environment as the Pre-IAP
option. The Hydro-First option would mean a reduction in the total
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amount of export sales made over the Intertie because energy from coal
plants cannot fill the Intertie completely during the portions of the
year after hydro supplies are exhausted. The loss of sales amounts to
less than 2 percent under the Pre-IAP Formula Allocation option. Under
the Hydro-First option, hydro generation is 2 percent greater and coal
generation 5 percent less than under the Pre-IAP option. The decline 1in
PNW exports under the Hydro-First option would mean slightly greater
operation of ISW resources. In California, the Hydro-First option
results in slight increases in o0il and gas generation (up to 3 percent)
over levels occurring under the Pre—-IAP option. Effects on other types
of resources in California are negligible.

The Hydro-First option would result in slightly improved air quality
after 1988 in the Northwest, but the change is not significant. In
California and the Inland Southwest, there is very little difference in
projected air quality among the formula allocation options.

BPA studies show no significant effects on spring migration flows in the
Columbia and Snake Rivers under the Hydro-First option. The option is
associated with both increases and decreases in expected anadromous fish
stock survivals due to changes in spill and flow. However, these changes
in survival are not significant. Analysis of impacts on successful
coordination of flows to facilitate spawning, incubation, and emergence
in the Hanford Reach show no adverse effects. The Hydro-First option
would also not affect resident fish production.

Compared to the Pre-IAP option, both the Proposed Formula Allocation and
the Hydro-First options would increase BPA revenues, but impacts on
retail rates in the Northwest and California would be negligible.

Long—Term Firm Marketing. BPA's analysis found long-term firm power
contracts would have a very small effect on levels of generation by
existing and planned resources. In the Northwest, coal generation and
associated air pollution would decline slightly in the early and
mid-1990s. Operation of the hydro system would change only slightly.

The long-term firm contracts cases had no significant effect on juvenile
anadromous fish survival. There were adverse impacts on resident fish in
Hungry Horse reservoir as a result of changes in reservoir levels. The
possibility of increased wave erosion of cultural resource sites,
particularly at Libby Reservoir during the early years, was identified.

In California and the Inland Southwest, oil, gas, and coal generation
would increase slightly to provide the Northwest with exchange energy in
dry years in the Northwest, as called for in capacity/energy exchange
contracts.

There was little difference among the long-term firm contracts cases with
respect to effects on air quality in the Northwest. For California and
the Inland Southwest, Assured Delivery shows slightly better projected
air quality than either Existing Contracts or Federal Marketing after
1988, a consequence of an assumed firm sale which results in a net flow
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of Pacific Northwest power to California. Similarly, Assured Delivery
would be the most likely of the long-term firm contracts cases to result
in reductions of fish entrainment at California generating plants.

In the Northwest, at Existing Intertie capacity, the Federal Marketing
cases are projected to result in savings of 85 MW of new resources by

2003, while Assured Delivery is projected to result in development of

131 MW of additional resources.

Long-term firm transactions are also expected to lead to resource savings
in California because California utilities would be able to plan on power

from the Northwest even in low Northwest water years.

Environmental Impacts—Summary of Specific Findings

Power Systems Effects. The EIS studies predict that the largest and most
consistent effect of Intertie decisions on Intertie sales from the
Northwest and Canada would result from Intertie upgrades. Intertie sales
would increase by about 312 aMW with the DC Upgrade and by about 448 aMW
with the Third AC/COTP upgrade. The Maximum Upgrade would lead to fewer
sales than the sum of the effect of each upgrade alone: the Maximum
Upgrade would lead to about 619 aMW more Intertie sales compared to
Existing capacity.

Intertie policy decisions would have a smaller and less consistent
effect. The formula allocation alternatives for short-term transactions
would in some cases result in small positive, and in other cases, small
negative impacts on Intertie sales. Similarly, long-term firm power
transactions would not greatly affect the annual average level of
Intertie sales, although long-term firm contracts would be valuable
because they would reduce the cost of resource acquisitions in both the
Northwest and California and lead to a higher price for Northwest sales.

Intertie capacity alternatives also have the largest and most consistent
effect on generation levels in each region. As Intertie capacity
increases, the Northwest and Canada increase sales through greater
generation by hydro resources and, in the Northwest, by coal plants. In
California, increased imports from the Northwest and Canada allow greater
displacement of more expensive resources, primarily oil and gas plants.
If California imports more from the north, it would import less from the
Inland Southwest, allowing coal generation to be curtailed in the
Southwest.

Formula allocation and long-term firm marketing decisions have generally
smaller effects on the mix of generating resources used to meet load in
each region. Of these cases, the Hydro-First Formula Allocation has the
largest effect. It would generally lead to more hydro generation and
less coal generation in the Northwest. Total Intertie sales from the
Northwest would be somewhat lower, so displacement of higher cost
resources in California and the Southwest would be slightly less.




Effects on the Hydroelectric System. Increasing Intertie capacity has
little effect on reservoir elevations or refill probabilities. Under the
DC Terminal expansion alternative, about 100 to 150 aMW of spill would be
converted to generation, and a similar conversion of 200 to 250 aMW would
take place under Maximum Capacity.

The Pr::—IAP and Proposed Formula Allocation alternatives differ little in
their effects on reservoir elevations, refill probability or
overgeneration. The Hydro-First alternative results in slightly lower
reservoir elevations and slightly less overgeneration than the other
alternatives.

Changes in long-term firm contracts actions have relatively substantial
effects on reservoir elevations. Differences in reservoir levels between
the Existing Contracts condition and the other firm contracts
alternatives were varied in different months and years. The greatest
differences in magnitude occur in fall and winter months. Results for
the Federal Marketing and Assured Delivery alternatives are similar,
although the Assured Delivery cases have somewhat higher reservoir levels
in 1988 and 1993. The results are the same for all Intertie sizes and
formula allocation alternatives. Reservoir levels are generally lower
for Existing Contracts than the other firm contract cases in 1988. The
only reservoir potentially affected by short-term changes due to Intertie
decisions is Grand Coulee.

Long—-term firm contract actions result in some variation in
overgeneration amounts, but changes from the Existing Contracts case are
less than 10 percent.

Fish

The EIS studies found there would be no adverse impacts on resident fish
in streams as a result of Intertie decisions. The only resident fish in
major reservoirs that could experience adverse impacts are those residing
in Hungry Horse Reservoir. Reservoir elevation changes are minor at
Grand Coulee, Albeni Falls, Libby and Dworshak. The impacts at Hungry
Horse result from increased levels of firm marketing. Reservoir
elevations under these options are predicted to decrease by an average of
approximately 4 to 5 feet during some fall months, affecting food supply
and growth of resident fish. Research comparing Hungry Horse fish
production to reservoir operations is being completed pursuant to the
Power Planning Council's Fish and Wildlife Program and will be used to
determine the need for and, if necessary, the nature of appropriate
mitigation.

The formula allocation options studied are projected to have negligible
effects on survival of juvenile anadromous fish during thier downstream
migration. The long-term firm contracts options studied showed minor
impacts on the downstream migration of anadromous fish relative to each
stock's current population, productivity status, current smolt passage
survival rates and expected increase in survival due to planned
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improvements in fish passage facilities. However, for Methow River
spring chinook, a potentially critical stock, a conclusion of
nonsignificance is dependent upon the construction of planned
mid-Columbia bypass systems.

Increases in Intertie capacity would have more adverse effect upon
anadromous fish survival than would either the formula allocation or firm
contracts options. However, even these effects are small and would not
be expected to be significant, provided planned fish passage improvements
are made.

If planned bypass improvements are not constructed, even the relatively
small adverse effects of increased capacity could become significant for
a number of stocks.

Recreation, Irrigation and Cultural Resources. Intertie decisions are
unlikely to affect recreation or irrigation in the Northwest. Reservoir
levels during summer months when recreation usually occurs are only
minimally affected by any of the alternatives. In fall and winter,
however, long-term firm contracts may change reservoir levels, thus
potentially affecting cultural resources. Erosion of cultural resource
sites at Libby Reservoir could be a particular problem as a result of
long-term firm power contracts alternatives.

Intertie decisions are not expected to result in significant effects on
wildlife or vegetation.

Thermal QOperations. In the Northwest and Inland Southwest, Intertie
capacity decisions have the greatest effect on the consumption of coal.
As capacity increases, coal generation, consumption and associated land
disturbance increase in the Northwest and decrease in the Inland
Southwest. Alternative formula allocation options have almost no impact
on the relative amounts of coal consumed.

As for long-term firm marketing, both Federal Marketing and Assured
Delivery firm sales conditions generally reduce coal use at Northwest
coal plants, except for 1988 with the Existing Intertie. In the Inland
Southwest, less regular changes in coal consumption occur as firm sales
conditions change. In California, increased Intertie capacity results in
decreased consumption of o0il and gas, but the use of these fuels is not
significantly affected by either changes in formula allocation options or
firm contracts conditions. British Columbia is not expected to alter its
consumption of nonrenewable resources in response to Intertie decisions,
unless the proposed Site C dam is built.

The EIS studies show that Intertie capacity decisions would have the
greatest effect on the net consumption of o0il and gas in California in
1993 as increased sales from the Northwest displace the use of o0il and
gas generation. Total coal consumption, Inland Southwest plus Pacific
Northwest, is reduced in 1993 with Maximum Intertie capacity as more
Inland Southwest coal-fired generation is displaced than Pacific
Northwest coal-fired generation is increased. The difference is made up
by increased Pacific Northwest hydro generation.

S-12




Impacts of the formula allocation and long-term firm contracts cases on
the use of 0il and gas for electricity generation are small. After 1988,
the Federal Marketing and Assured Delivery contracts cases would
generally lead to decreases in coal consumption in the Northwest.
Decreases for Assured Delivery are of greater magnitude.

Air Quality. All ambient air quality changes due to changes in Intertie
capacity, formula allocation decisions and long-term firm marketing
decisions are projected to be small, less than Class II Prevention of
Significant Deterioration (PSD) increments for Total Suspended
Particulate and sulfur dioxide, as established by EPA. Increasing
Intertie capacity would lead to only small increases in air pollution
from coal plants in the Northwest and would allow generation from
California plants to be reduced, thus improving ambient air quality by
small amounts in heavily populated areas near plants in California. Air
quality in the Inland Southwest would also be improved slightly because
of lower demand for power from plants there.

The DC Terminal Expansion would primarily displace power generation from
0il and gas plants located in densely populated areas in the Los Angeles
air basin. The Third AC would primarily reduce air pollution in the
northern and central areas of California, compared to conditions under
Existing Intertie capacity. Although some Northwest energy transmitted
over the Third AC would indirectly serve southern California, overall
there would be less 0il and gas displacement in densely populated areas
of southern California. Under Maximum capacity, the benefits of
increased Intertie sales would be spread more evenly across California.

The Hydro-First Formula Allocation option has some minor benefits for air
quality in the Northwest relative to the Proposed and Pre-IAP options for
1993 through 2003. For California and the Inland Southwest, the choice
of formula allocation appears to have very little effect on projected air
quality.

The level of long-term firm contracts has little effect on air quality in
the Northwest. After 1988, air quality in California and the Inland
Southwest is projected to be better under Assured Delivery than under
Federal Marketing or Existing Contracts, assuming a firm energy sale to
California under Assured Delivery in addition to exchanges.

Water Use and Fish. The EIS studies showed that none of the Intertie
decisions had significant impacts on water resources use and consumption
at thermal plants in the study area.

Vegetation and Wildlife. The main effects of thermal operations changes
resulting from Intertie decisions on vegetation and wildlife involve air
quality changes from coal plants, land use changes from coal mining and
potential spills from oil-fired plants. To the extent Intertie decisions
delay coal mine development, they could have a beneficial effect on
vegetation and wildlife. Federal and state environmental regulations are




expected to provide sufficient protection for vegetation and wildlife,
making adverse effects likely only from poorly operated facilities or
accidental spills.

New Resources. In general, the liberal granting of firm access to the
Intertie for new resources significantly encourages resource development
in the Northwest and would allow resource deferrals in California and the
Inland Southwest. The amount of effect and types of resources developed
depend on the nature of assumed firm contracts. Intertie capacity
decisions have little impact on resource development.

Capacity/energy exchange contracts tend to slow resource development in
all regions, while power sales from the Northwest tend to increase
Northwest resource development, but slow resource development in the
Inland Southwest and California. Scenarios that feature BPA as a primary
developer of new resources place less emphasis on coal development due to
the potential for completing Washington Nuclear Plants 1 and 3. Scenarios
in which utilities other than BPA bear major responsibility for resource
development emphasize the construction of coal and hydro plants.

Economic Impacts. In the economic analysis, the net benefit of Interties
to the Pacific Northwest, California and BC Hydro represents the savings
of displacing California resources with economy energy minus Pacific
Northwest and BC Hydro production costs and Intertie construction costs.

The analysis shows the DC Terminal Expansion to be cost effective in all
cases studied. The net benefit, assuming adoption of the proposed IAP
but no addition of new firm contracts, is $996 million (1987 net present
value (NPV) dollars). The sensitivity analyses show the net benefit to
range from $113 million to $2.6 billion.

The proposed Third AC/COTP is cost effective in all but two cases. The
net benefit, again assuming adoption of the proposed IAP but no addition
of new firm sales, is $661 million NPV. The sensitivity analyses show
the net benefit to range from $-388 million to $2.8 billion.

The net benefit of the Maximum Upgrade, given the same assumptions as
stated for the DC and Third AC cases, is $1,657 million. The sensitivity
analyses show the net benefit to range from $-274 million to $5.4 billion.

The economic analysis defined the net benefit of Intertie access formula
allocation policies to the Pacific Northwest, California and BC Hydro to
be the savings of displacing California resources with economy energy
minus Pacific Northwest and BC Hydro production costs. The net benefit
of the Proposed Formula Allocation relative to the Pre-IAP is slightly
negative in all cases, ranging from $-50 million to $-41 million NPV
(depending on contract and capacity assumptions). This is small in
comparison to the total benefit of the Interties (including existing
system benefits) of approximately $15 billion. The net benefit of the
Hydro-First option relative to the Pre-IAP option is also negative in all
cases, ranging from $-36 million to $-20 million.




The economic analysis defined the net benefit of long—term firm contracts
to the Pacific Northwest, California and BC Hydro to be the net savings
of displacing California resources with firm contracts rather than
economy energy, plus California resource deferral savings, plus/minus
Pacific Northwest resource deferral/acquisition, minus Pacific Northwest
and BC Hydro production costs.

The Federal Marketing case includes 1,550 MW of firm contracts above the
Existing Contracts for the Existing Intertie and 2,150 MW for Maximum
capacity. Under the Proposed Formula Allocation, the net benefit of the
contracts is $557 million and $691 million NPV for the Existing Intertie
and Maximum capacity, respectively.

The Assured Delivery case includes an additional 400 MW of firm contracts
above the Federal Marketing contracts. With the additional 400 MW of
firm contracts, the net benefit of the contracts increases to

$651 million NPV for the Existing Intertie and $819 million for Maximum
capacity, compared to the Existing Contracts case.

Irreversible and Irretrievable Commitments of Resources. The proposed
actions would not be expected to result in irreversible or irretrievable
commitments of resources. In fact, the proposed actions would be
expected to result in conservation of fossil and nuclear fuels and would
minimize land use and monetary investments needed to meet power
requirements throughout the Western United States. No unavoidable
adverse effects that are incapable of mitigation are projected to occur
as a result of the proposed actions. BPA has included mitigative
measures to address adverse effects on resident fish and cultural
resources as a part of the proposed actions. The proposed actions would
facilitate enhanced use of environmental resources for the purposes of
interregional sales and transfer of electrical power. Because of the
nature of the proposed actions, the maintenance and enhancement of long
term productivity will not be affected by short term uses.
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Chapter 1
PURPOSE OF AND NEED FOR ACTTION

1.1 INTRODUCTION

The need for the proposed Bonneville Power Administration (BPA) actions
is to enable short- and long-term contractual sales and transfers of
Federal power surplus to the Administrator's requirements for Pacific
Northwest (PNW) loads, and to manage other interregional transfers of
surplus power between the PNW and California over the BPA-controlled
portion of the Pacific Northwest/ Pacific Southwest Intertie (Intertie).

These actions may include: (1) expansion of Intertie capacity;

(2) adoption of a Long-Term Intertie Access Policy (LTIAP) 1/ that will
address short-term and long-term transmission of non-Federal power on the
Intertie; and (3) decisions on long-term firm power contracts under which
power could be marketed over the Intertie.

The purposes of expanding Intertie capacity are to:

° Enhance economic and operational efficiency;

o Support acceptable environmental quality;

o Increase system flexibility and reliability;

L4 Increase the ability to deliver surplus power during times when

the surplus is most valuable to the importing regionj; and

L4 Achieve consistency with other national environmental
policies. 2/

1/ All references to analyses of the effects of BPA's LTIAP in this EIS
are intended to refer to the proposed LTIAP as contained in Chapter 5
of the IDU Final EIS. This proposed LTIAP may be modified prior to
implementation. The Final LTIAP will be addressed in the
Administrator's Record of Decision.

2/ Consistency with applicable national environmental policies includes
conformance to Acts and regulations governing the following: noise;
air and water quality; protection of archeological and historic
resources and of endangered and threatened species of plants and
animals; management and protection of floodplains and wetlands,
National Trails System, and Wild and Scenic Riversj; contract
compliance; use and disposal of insecticides, herbicides, fungicides,
rodenticides, and toxic and hazardous wastes; right-of-way on public
land; discharges into waters; structures in navigable waters;
resource conservation and recovery; energy conservation; consistency
with intergovernmental plans and programs. Also applicable are
regulations of the Council on Environmental Quality as developed from
the National Environmental Policy Act (NEPA).
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The purposes the BPA Administrator will consider in developing the
Intertie Access Policy are to:

° Enhance BPA's ability to repay the U.S. Treasury for the Federal
investment in a timely manner;

o Support acceptable environmental quality;

L Support the Administrator's ability to maintain reasonable power
rates for BPA's wholesale customers in the Pacific Northwest;

o Equitably allocate access to Intertie capacity in excess of that
which the Administrator determines is required for BPA use in a
manner which reasonably balances BPA's statutory obligations
with impacts on competition;

o Provide an opportunity for long-term assured access to enable
long-term firm power or firm capacity transactions; and

o Achieve consistency with other national environmental policies.
The BPA Administrator must decide:

o Whether to participate in the development of additional capacity
of the Pacific Northwest/Pacific Southwest Intertie;

L How to allocate access to the Intertie for economy energy sales;

L4 How to establish access to support firm power sales and
exchanges for utilities other than BPA;

(] How much and what kind of access should be allowed for new
resources;

° Whether to limit hydroelectric power access to the Intertie when
it would interfere with the Administrator's efforts to protect
fish and wildlife; and

(] Whether and how to allow access to the Intertie for
extraregional utilities.

This chapter provides background on BPA's statutory responsibilities and
its customers. It describes the existing Intertie system, why it was
built, and who owns it. Then the chapter looks at the status of several
proposals to expand the Intertie. The first is the DC Terminal Expansion
Project. Next, the Third AC/California/Oregon Transmission Project
(Third AC/COTP) is described. The effects of operating either or both of
these projects are studied in this Intertie Development and Use (IDU)
Environmental Impact Statement (EIS). Finally, a proposal for an Inland
Intertie is mentioned, but the proposal is too preliminary for further
consideration in the EIS.




The next part of the chapter deals with the development of BPA's
Near-Term Intertie Access Policy, the reasons BPA put it into effect, the
agency's authority to do so, the contents of that policy, and an
unsuccessful court challenges of the policy.

The agency's proposed Long-Term Intertie Access Policy (LTIAP), which is
one of the main subjects of the IDU EIS, is discussed briefly. The
proposed policy itself can be found in Chapter 5. This chapter provides
some background on the scoping of the environmental analysis for the
policy. The IDU EIS addresses environmental issues raised by the
proposed Intertie Access Policy and its alternatives and the
environmental effects of other Intertie-related actions, including the DC
Terminal Expansion Project, the Third AC/COTP Project and long-term firm
marketing over the Intertie.

The final part of this chapter mentions British Columbia's proposed
Site C dam project, which at this time is too preliminary to be included

in this document.

1.1.1 BPA'S ROLE AS A POWER MARKETING AGENCY

The Bonneville Project Act of 1937 (Project Act) established BPA as the
marketing agent for power produced by the Bonneville Dam (16 U.S.C.
§832a(a)). Through subsequent delegations within the Executive Branch
and ultimately through statute, BPA has been given the additional
responsibility to market power from 31 Federal dams in the Columbia River
basin and certain thermal resources (16 U.S.C. §§838f and 839a(10)).
Today, BPA is the largest power marketing agency within the Department of
Energy. Congress has defined BPA's primary marketing area as the PNW
Region, encompassing the States of Washington, Oregon, and Idaho, as well
as the State of Montana west of the Continental Divide and certain other
border areas (16 U.S.C §839a(l4)). (See Figure 1.1.)

1.1.2 BPA'S CUSTOMERS

BPA markets wholesale electric power to several customer groups inside
and outside the region (see Figure 1.2) under various rate schedules.
Within the region, BPA customers include four groups. The first are
public bodies and cooperatives known as 'preference'" customers. Under
the Project Act and the Pacific Northwest Electric Power Planning and
Conservation Act (Pacific Northwest Power Act), preference customers
enjoy a statutory priority for available power, including BPA's surplus
power. The second regional customer group is the direct-service
industries (DSIs). DSIs are large industries that purchase power
directly from BPA rather than from a utility. The Pacific Northwest
Power Act gave the DSIs rights to initial, 20-year power contracts, and
authorized BPA to offer additional, follow-on contracts as prescribed by
law; however, the DSIs do not have preference status. The third regional
customer group is the investor-owned utilities (IOUs). 1I0Us are
"nonpreference'" customers. However, the Pacific Northwest Power Act
requires BPA to serve the load growth of IOUs upon request with minimum
notice as required under the power sales contracts. Finally, BPA is
authorized, but not required, to serve the needs of a fourth customer
group, Federal agencies.
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FIGURE 1.2
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BPA also sells power outside the PNW region to public bodies, Federal
agencies, and I0Us, primarily in California.

BPA's extraregional sales are subject to restrictions that provide a
geographic preference favoring sale of BPA power in the Pacific
Northwest. The Pacific Northwest Preference Act of 1964 (Preference Act,
16 U.S.C. §837) and the Pacific Northwest Power Act (16 U.S.C. §839)
require that BPA first offer its available power to PNW customers.
Consequently, BPA may sell outside the region only that amount of power
that is surplus to PNW needs. Publicly owned entities outside the region
have preference over I0Us outside the region for BPA surplus power.

(More detail on the requirements of these Acts is found later in this
chapter.)

1.2 EXPANSION OF INTERTIE CAPACITY

1.2.1 DESCRIPTION OF THE EXISTING INTERTIE SYSTEM

Since its completion in 1968, the Intertie has served as the principal
means for transmitting firm and nonfirm energy and capacity between the
Pacific Northwest and California. The following discussions address
Congressional intent in authorizing construction of the Intertie, the
nature of the physical facilities that make up the Intertie, and current
ownership of existing Intertie facilities.

In authorizing the building of an Intertie system, Congress focused on
two objectives: 1/

° To provide an additional market for BPA power to enable BPA to
increase its revenue and therefore repay the U.S. Treasury in a
timely manner. BPA owes the Federal government a significant
sum for the original construction of the Federal dams and
transmission system in the Pacific Northwest. By enabling the
transmission to California of surplus power generated from water
that would otherwise be spilled for lack of a market, BPA can
obtain additional revenue and repay the Federal Government in a
timely manner.

° To make more efficient use of resources in the Pacific Northwest
and California. The Intertie can be used to send power in
either direction. When the PNW has surplus power during summer
months, power generally can be sold to California more cheaply
than Californians could operate their thermal generation
plants. When the PNW has '"peak'" needs in winter for heating,
and California loads are lower, power can be purchased by the
PNW from California. Existing resources can be used more
efficiently, and both regions can avoid building extra plants
just to meet peak loads at some times of the year.

1/ 16 U.S.C. §837 (Northwest Preference Act) (1964). See also Los
Angeles Department of Water and Power v. Bonneville Power
Administration, 759 F.2d 684 (Ninth Circuit, 1985)
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In the Pacific Northwest, the Pacific Northwest/Pacific Southwest
Intertie currently consists of several high-voltage transmission lines;
two 500-kilovolt (kV) alternating-current lines and one 1,000-kV
direct-current line (see Figure 1.3). BPA also uses a portion of its
500-kV Buckley-Summer Lake line and its contractual rights in Pacific
Power & Light's Summer Lake-Malin Line for Intertie transactions.

The alternating current (AC) lines extend about 945 miles from John Day
Substation near John Day Dam on the Columbia River in Oregon to the Lugo
Substation near Los Angeles. They interconnect with other transmission
lines at eight points. The 846-mile direct—current (DC) line runs from
the Celilo Station near The Dalles Dam in Oregon to the Sylmar Station
near Los Angeles. The line transmits power directly between the PNW and
Southern California.

The present physical capability of the three Intertie lines is
approximately 5,200 MW--about 3,200 MW on the AC lines and 2,000 MW on
the DC line. However, the DC Terminal Expansion Project, currently in
progress, will increase DC capacity by approximately 1,100 MW by
upgrading the terminals at either end of the DC Intertie. The Third
AC/California-Oregon Transmission Project (COTP), which would upgrade the
AC Intertie capacity to approximately 4,800 MW, has been proposed by
California utilities and the Western Area Power Administration
(Western). Both the DC Terminal Expansion Project and the Third AC/COTP
are described in Section 1.2.2, Intertie Expansions, later in this
chapter.

Facilities of the AC Intertie north of Malin Substation are owned by BPA
and Portland General Electric Company (PGE). BPA owns both AC lines from
John Day to Grizzly in central Oregon, as well as the Grizzly-Malin No. 1
line. PGE owns the Grizzly-Malin No. 2 line. Contractually, PGE and BPA
have exchanged rights on each other's lines until December 31, 1988. As
a result, PGE has contractual rights to 25 percent and BPA has
contractual rights to 75 percent of the capacity resulting from the two
AC Intertie lines north of Malin Substation. Pacific Power & Light
Company (PP&L) owns some facilities at Malin Substation and south of
Malin, and also gained certain access rights to Malin Substation over its
Midpoint (Wyoming) - Malin Line for sales to California under the 1979
Midpoint-Malin Agreement with BPA and the 1986 agreement between PP&L and
BPA. Western also owns some facilities at the Malin Substation.

Capacity entitlements south of Malin Substation are divided among private
and public utilities and Western.

If the AC portion of the Intertie is upgraded, the relative shares of AC
Intertie capacity owned by BPA and by other utilities may change, as
discussed below.

1-7




Figure 1.3
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1.2.2 INTERTIE EXPANSIONS

In addition to the added capacity that will result from construction of
the DC Terminal Expansion Project, several other possibilities are being
proposed or considered, some of which could be completed during the term
of the contracts adopted under the Long-Term Intertie Access Policy, and
may affect the operation and impacts of the Intertie.

Although the BPA Administrator decided in August 1986 to proceed with the
construction of the DC Terminal Expansion Project, decisions concerning
operation of the project will await completion of the IDU EIS. The
decision to construct the DC Terminal Expansion Project is covered by its
own environmental documents: an Environmental Assessment (February
1985), and a Supplemental Environmental Assessment (July 1986). On
August 29, 1986, DOE issued a Finding of No Significant Impact on the
Project, and the Administrator signed an Administrative Record of
Decision on October 4, 1986. These Assessments cover the construction
actions and impacts of upgrading DC capacity by approximately 1,100 MW
(to 3,100 MW) without constructing additional lines. This can be
accomplished by expanding the stations that convert AC current to DC
current (and vice versa). These stations are located at Sylmar, near Los
Angeles, and Celilo near The Dalles Dam in Oregon.

The decision to construct the DC Upgrade was challenged in Court by the
State of Idaho and others. Subsequently, the Ninth Circuit Court of
Appeals ordered BPA to prepare an EIS on the project and its relationship
to other Intertie actions. The Administrator has promised to complete
the IDU EIS before making decisions regarding operation of the Terminal
Expansion Project.

The proposed California-Oregon Transmission Project (COTP) is the result
of a July 1984 authorization from Congress to the Secretary of Energy
authorizing participation in the construction of a Third AC Intertie line
between California and the Pacific Northwest (PL 98-360). Participants
include the Western Area Power Administration (Western), the Transmission
Agency of Northern California (TANC--a joint power agency consisting of
15 municipalities, public utility districts, and irrigation districts),

6 southern California municipalities, and three California investor-owned
utilities (Pacific Gas & Electric Company (PG&E); Southera California
Edison (SCE); and San Diego Gas & Electric (SDG&E)) and 6 additional
public entities. The California Department of Water Resources has an
option to participate. These entities have prepared a joint (i.e., a
single document) Environmental Impact Statement (under the National
Environmental Policy Act) and Environmental Impact Report (under the
California Environmental Quality Act) on the effects of the proposed
actions. The COTP document addresses economic impacts in California and
the impacts of constructing, operating, and maintaining the line. The
effects of changes in West Coast resource operation occasioned by the
expanded capacity are addressed in this IDU EIS, a summary of which was
included in both the draft and final COTP EIS/EIR.




Although BPA will make no decision that will directly impact the siting
decision of the COTP facilities in California, BPA and the COTP must
reach agreement on a point of interconnection between the COTP and the
PNW system. Decisions by the COTP participants about costs, operation,
and maintenance of the project will be based on the following: the
environmental impacts of line construction, operation and maintenance, as
discussed in the COTP EIS; effects of changes in resource operation as a
result of the COTP, as discussed in the IDU EIS; and the economic
benefits available through commercial transactions between the Pacific
Northwest and California.

The Third AC/COTP would increase the capacity of the AC Intertie in
California to approximately 4,800 MW. With minor modifications,
facilities in the Pacific Northwest are capable of delivering
approximately 4000 MW to California. Additional facility construction in
Oregon, including line and substation work, would increase the transfer
capacity of the Oregon AC Intertie facilities to about 4,800 MW, to equal
the capacity of the upgraded California AC facilities. BPA is currently
evaluating options for possible participation by Pacific Northwest
utilities in the northern portion of the Third AC Intertie through a
leasing or ownership arrangement. If this process leads to a proposal to
include non-Federal participants, the proposal would require its own
environmental analysis and review.

An additional Intertie upgrade option is in the very early stages of
discussion. In January 1985, Western issued a report, Completing the
Intertie, which examined seven alternatives for the construction of
additional DC Intertie capacity by the early 1990s. The concept of
"completing'" the Intertie derives from the fact that Congress originally
authorized construction of two DC lines, only one of which has been
built. The three alternatives evaluated as the most technically feasible
include the construction of a new DC line from the Columbia River in
Oregon to Mead, Nevada, joining a DC transmission Intertie from Phoenix
to Los Angeles; a new DC line from southern Idaho to join the Phoenix-Los
Angeles cross—-tie; and the Phoenix-Los Angeles cross-tie alone.

In September 1984, the Arizona Public Service Company and the
Intercompany Pool (an association of Pacific Northwest IOUs) issued a
study examining a variation of one of the Second DC alternative
corridors. This document, The Inland Intertie Northwest-Desert Southwest
Regional Capacity/Energy Diversity Exchange Study, proposes construction
of a new Intertie, probably from Idaho to the Mead, Nevada area, by the
late 1990s. This Inland Intertie would enable capacity/energy diversity
exchanges between the PNW and the Southwest. A subsequent study by a
larger group of interested parties was released in July 1987 outlining
options for locating a line.

The Inland Intertie options have not matured to the level of a formal
proposal and are too speculative at this time to be examined further in
this EIS.
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1.3 DEVELOPMENT OF NEAR-TERM INTERTIE ACCESS POLICY

1.3.1 BACKGROUND: INTERTIE ACCESS PRACTICES BEFORE SEPTEMBER 1984

Since the Intertie began operation in 1968, BPA has allowed many entities
to have access to the PNW portion of the Intertie. Both regional and
extraregional scheduling utilities, such as British Columbia Hydro and
Power Authority (BC Hydro), were permitted to share BPA-owned Intertie
capacity, based on whose energy was purchased by California buyers. When
PNW energy available for export to California exceeded either the
available Intertie capacity or California demand, the Exportable
Agreement governed access (see BPA, Near-Term Intertie Access Policy,
Administrator's Record of Decision (Near-Term IAP ROD), September, 1984).

The Exportable Agreement, signed by BPA and 14 PNW generating utilities
on January 1, 1969, is designed to respond to conditions when more
nonfirm power is available from generators in the Northwest than can be
transmitted to California purchasers. The Agreement (BPA Contract

No. 14-03-73155) aims to ensure BPA's access to the market and to share
BPA's California market with other Pacific Northwest generators when
surplus energy in the PNW brings the system close to spilling water. The
Agreement, in effect until January 1, 1989, can briefly be described as a
method to prorate the sales to California among the Exportable Agreement
signatories on the basis of the ratio (during each hour) of each party's
declared surplus nonfirm energy to the total available PNW surplus
nonfirm energy. No extraregional utilities are signatories to the
Agreement. When the Agreement is in effect, access to the Intertie is
provided only to parties to the Agreement.

Because BPA's portion of the total surplus nonfirm energy generally is
large, the Exportable Agreement carries out Congressional intent that BPA
use the Intertie to sell a large portion of its available supply.
However, the Agreement also provides some access for non-Federal
parties. Any party may declare the amount of surplus it is willing to
sell at BPA's '"applicable rate" 1/ and obtain an "apportionment' of
exportable energy. That party's apportionment is usually purchased by
BPA. BPA then sells it as Federal energy to California utilities under
BPA's existing power sales contracts. The non-Federal party receives
credit at the rate at which BPA sold the power to California. An
alternate arrangement, under section 5(c) of the Exportable Agreement,
allows all or part of an apportioned share of power to be sold directly
to a specific California entity at a price other than the applicable
rate, although the initial apportionment is calculated on the assumption
that the applicable rate would apply.

1/ BPA's ratemaking process establishes the "applicable rate' to be
applied to sales under the Exportable Agreement (see Near-Term IAP
ROD, p. 42).
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1.3.2 REASONS FOR DEVELOPMENT OF NEAR-TERM INTERTIE ACCESS POLICY

In recent years, BPA has found that it was being adversely affected by
competitive conditions when the Exportable Agreement was not in effect.
In addition, the power supply conditions in the region changed. The
Pacific Northwest moved from forecasted deficits to large surpluses. The
growth rate of electric power loads declined as the region suffered an
economic recession early in the 1980s. At the same time, the region
experienced higher—than-average water years.

Increased demand from regional and extraregional utilities for additional
access to the Intertie to sell surplus power hampered BPA's ability to
dispose of its own power and repay the Treasury in a timely fashion.
Cumulatively, these circumstances led to BPA's having more Federal
surplus available for sale and less access to its own Intertie than it
required. In addition, during heavy runoff months, California buyers
would purchase from PNW utilities (who could slightly under cut BPA's
offered price because under the Northwest Preference Act, BPA is required
to publicly announce its price, unlike its competitors) rather than from
BPA, forcing BPA into the Exportable Agreement. This resulted in BPA
selling its power at extremely low rates, leading to an unreasonable cost
burden for BPA's PNW ratepayers. 1/

The existence of regional firm power surpluses also made firm sales of
surplus power to California possible and attractive to regional and
extraregional utilities. Consequently, BPA received requests for firm
transmission service for such transactions. For many years, BPA had not
agreed to any new firm transmission contracts for use of the Intertie
because BPA was reluctant to adversely affect sales of nonfirm surplus
over the Intertie (e.g., by setting aside Intertie capacity for
guaranteed firm sales). Consequently, the development of a market for
surplus firm power was handicapped.

BPA's inability to sell its own power over its own Intertie, at
appropriate rates, contributed to an increasing financial strain on the
agency. A key Congressional purpose in constructing the Intertie had
been to insure that BPA would have a market for surplus power, and that
surplus power revenue would enhance BPA's ability to repay the Federal
investment in the BPA system in a timely manner, while allowing BPA to
charge the lowest possible rates to consumers consistent with sound
business practices. BPA's Intertie practices were frustrating its
ability to satisfy this Congressional purpose. Therefore, BPA determined
that it needed a comprehensive Intertie Access Policy that would assure
its ability to meet the Congressional mandate.

*  The financial strain on BPA as a result of these Intertie practices
was described and documented in Near-Term IAP ROD; BPA, Environmental
Assessment, Proposed Near—-Term Intertie Access Policy, February 1985;
and BPA, Near-Term Intertie Access Policy, Administrator's Record of
Decision, May 1985.

1-12




In the summer of 1983, BPA's Administrator began to explore the
development of an Intertie Access Policy to enhance BPA's power marketing
efforts and ability to recover revenues, and to provide certainty with
respect to BPA's and others' firm and nonfirm transactions. In September
1984, BPA put an Intertim Near-Term TAP into effect. In June 1985, BPA
adopted a Near-Term IAP which continues in effect until a Long-Term IAP
is finally adopted.

1.3.3 ADMINISTRATOR'S AUTHORITY TO DEVELOP INTERTIE ACCESS POLICY

By marketing surplus Federal power outside the PNW region, BPA receives
revenues from power that might otherwise be wasted under current planning
methods. BPA thereby enhances its ability to recover the costs of
operating the Federal system in the PNW, including the amortization of
the Federal investment in the Federal Columbia River Power System. In
this way, BPA implements its broad statutory authority to recover its
costs fully and to provide the lowest possible rates to consumers,
consistent with sound business principles. (16 U.S.C. §§832f, 838g, 839,
and 839%e(a)(l).)

The Pacific Northwest Preference Act authorized the BPA Administrator to
make first use of Federal Intertie lines to carry Federal surplus power
to California. Only after BPA's needs are met must any excess Intertie
capacity be made available to non-Federal entities (16 U.S.C. §837(e)).
Congress reaffirmed this position in the Federal Columbia River
Transmission System Act of 1974 (Transmission System Act, 16 U.S.C.
§838(d)), and in the Pacific Northwest Power Act (16 U.S.C §839f(d) and
(i)). This principle was also reaffirmed by the Ninth Circuit Court of
Appeals in Department of Water & Power of the City of Los Angeles v.
Bonneville Power Administration and in California Energy Commission v.
Bonneville Power Administration (see below, Section 1.3.5).

1.3.4 DESCRIPTION OF NEAR-TERM INTERTIE ACCESS POLICY

The Near-Term IAP was aimed at resolving immediate, discrete access
issues resulting from immediate surplus and revenue conditions. The
NTIAP established conditions for granting Pacific Northwest scheduling
utilities 1/ assured delivery for firm power sales to California. In
general, assured delivery is granted during each hour for sales up to an
amount equal to each utility's average annual firm regional surplus (or
1.8 times that amount during certain months).

For Intertie capacity beyond that devoted to BPA's firm needs and assured
delivery for other PNW entities' firm transactions, the policy
establishes three different mechanisms for scheduling nonfirm power:

1/ Either those utilities that operate a generation control area or
utilities within BPA's control area that schedule with BPA.




Condition 1 The Exportable Agreement is in effect. 1/ This occurs
generally under conditions of spill or imminent spill
when more power at the applicable BPA rate is
available than can be scheduled on the Intertie.
Access is shared among BPA and Exportable Agreement
parties only; there is no access for extraregional
entities or other nonsignatories.

Condition 2 Surplus PNW nonfirm energy at any price exceeds the
scheduled capacity of the Intertie. Under this
condition, access is shared among BPA and PNW
scheduling utilities only, based on the ratio of each
entity's declared surplus energy divided by the sum of
all declarations; there is no access for extraregional
entities.

Condition 3 Surplus PNW nonfirm power at any price is insufficient
to fill the Intertie. Under this condition, access is
granted first to BPA and PNW scheduling utilities,
with any remaining capacity available to extraregional
entities.

In order to avoid encouraging the development of new resources, only
energy from regional or extraregional resources of PNW scheduling
utilities that were operational on September 7, 1984 (the implementation
date of the Interim Near-Term IAP), is granted Intertie access.

Although extraregional utilities have access only under Condition 3, the
Near-Term IAP includes a provision to allow these utilities additional
access if those utilities agree to participate in planning and system
coordination. No extraregional utility has reached such an agreement
with BPA as of the date of this EIS.

1.3.5 LEGAL CHALLENGE TO NEAR TERM IAP: THE LADWP LAWSUIT

The City of Los Angeles Department of Water and Power (LADWP) challenged,
in the Ninth Circuit Court of Appeals, the Administrator's action to
develop and adopt an Interim Near-Term Intertie Access Policy, contending
that BPA's control over hourly nonfirm access exceeded BPA's authority
and was arbitrary and capricious. LADWP's contention was rejected in
April 1985. The court focused on '"whether the City of Los Angeles can
purchase low-cost electricity from vendors in Canada and transmit that
electricity at rates favorable to Los Angeles contrary to the pricing
strategy of the Administrator.”

1/ BPA's Near-Term Intertie Access Policy protects the rights of parties
to the Exportable Agreement as a preexisting contract governing
Intertie capacity allocations for sales of nonfirm power.




The court relied on the authorities cited above (in Section 1.3.3),
noting that, in allocating space and facilitating arrangements, BPA did
not have to compete with other PNW utilities for access to the Intertie,
but, instead, should give itself preference. The Court also upheld BPA's
authority to allocate remaining capacity first among other Pacific
Northwest utilities and thereafter for extraregional utilities. The
court stressed the statutory mandate that linked successful repayment of
financial obligations with BPA's ability to raise adequate and justified
revenues. Finally, the court found that Congress intended that the
benefits of the Intertie be for PNW and California utilities, not for
Canadian utilities. The court said that BPA may, but is not required to,
agree to provide access to Canadian utilities. The court subsequently
reaffirmed its holdings in California Energy Commission vs. Bonneville
Power Administration 831 F.2d 1467 (9th Cir., 1987) and also upheld the
Administrator's authority to restrict access by new non-Federal resources
in order to protect fish and wildlife in the Columbia Basin.

1.4 LONG-TERM INTERTIE ACCESS POLICY
1.4.1 BACKGROUND

BPA's proposed Long-Term Intertie Access Policy is contained in Chapter 5
of this IDU EIS. The Long-Term Intertie Access Policy addresses Intertie
access for long-term firm power transactions, hourly sales, and for new
resources. Development of the Long-Term Intertie Access Policy has taken
several years; a draft policy was issued as Chapter 5 of the IDU Draft
EIS in October 1986. A revised draft of the policy was issued in
December 1987.

1.4.2 ENVIRONMENTAL ANALYSIS OF LONG-TERM INTERTIE ACCESS POLICY

In October 1984, BPA announced its intent to prepare an EIS on the
Long-Term IAP. 1/ In November 1984, BPA held two meetings to scope the
issues to be resolved in the Long-Term IAP and to be examined in the

EIS. About 60 people attended the scoping meetings held in Portland and
San Francisco. Written comments were submitted by 24 parties. In
addition, 11 parties submitted cross—-comments. Comments received at the
scoping meetings and during the comment period were reviewed and
considered during the development of a Draft IDU EIS Implementation Plan.

BPA prepared a Draft Implementation Plan that identified the actions,
alternatives, and impacts to be considered in preparing the EIS. The
plan outlined how BPA intended to address the issues raised. BPA
released the draft plan for public review and comment and scheduled a
public consultation forum. Comment letters were received from

16 parties. The comments presented in these letters and in the public
comment forum were reviewed and considered by BPA in developing a revised
Implementation Plan, which BPA used to guide preparation of the IDU EIS.

1/ A list of this and all other major public involvement actions is
found in Appendix J.




BPA's scoping process identified a range of environmental concerns.

These included the effects on new resource development in the Pacific
Northwest, California, and Canada; potential changes in river operations
in the Pacific Northwest and Canada; potential changes in air quality and
water quality in the Pacific Northwest and California as a result of
changes in thermal generation; effects on fish and wildlife; and impact
on regional economics.

Because of their roles in managing the Federal Columbia River Power
System, the Corps of Engineers and the Bureau of Reclamation are both
cooperating agencies in the preparation of the IDU EIS. Western has
cooperated in the preparation of the IDU EIS by virtue of its special
expertise concerning the Third AC/COTP. The Corps of Engineers assisted
BPA in the analysis of potential impacts to fish by providing BPA with
its "FISHPASS" computer model. The Bureau of Reclamation requested that
potential effects on its storage reservoirs, including Hungry Horse and
Grand Coulee, be addressed in the IDU EIS (including possible impacts on
recreation, irrigation, and cultural resources).

1.5 CONNECTED ACTIONS: BC HYDRO'S PEACE SITE C PROPOSAL

In September 1985, Premier William Bennett of British Columbia proposed
construction of the Site C dam on the Peace River in British Columbia.
This dam would be built ahead of Canadian need for the purpose of
exporting the power to the United States. BPA has encouraged discussions
with BC Hydro, PNW utility representatives, and California utility and
governmental interests to explore the Site C proposal, including PNW
concerns with and interests in power from the project. Those discussions
resulted in adoption of an agreement of principles to guide further study
of the project and its implications. Among those principles are the need
for increased Pacific Northwest/California Intertie capacity to
accommodate the additional power proposed from Site C.

The Canadian proposal is in the early stages of discussion, and is not
sufficiently developed to be included within this IDU EIS. If in the
future the Site C proposal is found to be something in which BPA wishes
to participate, the proposal will be subject to all relevant
environmental and procedural requirements.

(VS6-PG-18092)

1-16




NOILOV d3d50d04dd
JHL ONIANTONI
SAAILVNAALIV







Chapter 2

ALTERNATTIVES, IN
THE PROPOSED A

2.1 INTRODUCTION

BPA's Administrator must make decisions about expanding Intertie
capacity, the method for allocating hourly access to the Intertie and the
types of long-term firm contracts under which power could be marketed
over the Intertie. This chapter examines the various alternatives for
those decisions and summarizes the environmental effects of the
alternatives. The chapter discusses the proposed actions, the
alternative of no action and several '"decision packages'" that illustrate
different combinations of potential decisions that could be made by the
Administrator. The decision packages involve: expansion of Intertie
capacity; allocating access for spot market sales on the Intertie
(formula allocation); and use of the Intertie for long-term firm export
sales. For a more detailed discussion of the analyses supporting these
comparisons, see Chapter 4.

The Administrator's proposal for expanding Intertie capacity is to
(1) complete construction of the DC Terminal Expansion Project; and
(2) to construct Intertie reinforcement facilities, including the
Eugene-Medford 500 kV transmission line, in the Pacific Northwest and
interconnect with the California/Oregon Transmission Project, thereby
forming the Third AC Intertie. The Administrator also proposes to
operate these facilities, as well as existing Intertie facilities, to
make both firm and nonfirm transfers of power between the Pacific
Northwest and California. The policies under which the Administrator
proposes to provide both hourly and long-term firm access to the Intertie
are presented in Chapter 5.

The chapter first discusses alternatives for expansion of Intertie
capacity, then examines alternatives for formula allocation of Intertie
access and long-term firm marketing. Access to the Intertie for
utilities that are not located in the Pacific Northwest, designated as
extraregional utilities, is also addressed. The rest of this chapter
describes seven possible decision packages and their potential
environmental effects.

2.2 INTERTIE CAPACITY
Four Intertie capacity levels are considered in this EIS:
° Maintaining the current capacity of the AC Intertie at about

3,200 MW and the DC Intertie at about 2,000 MW, for a total of
5,200 MW (Existing Capacity)

L Increasing the capacity of the DC Intertie facilities by
approximately 1,100 MW (the DC Terminal Expansion Project)




o Increasing the capacity of the AC Intertie facilities by
approximately 1,600 MW (the Third AC Intertie/California-Oregon
Transmission Project)

° Completing both the DC Terminal Expansion Project and the Third
AC/COTP for a total of 7,900 MW (Maximum Capacity)

Analysis of the existing 5,200 MW capacity level provides a ''mo action"
baseline against which the effects of the proposed and alternative
capacity expansions can be compared. The following sections describe and
compare various capacity configurations.

2.2.1 EXISTING CAPACITY

The No Action alternative for BPA's Intertie capacity decision would be
to leave the Intertie system at its existing capacity. Much of the time
existing Intertie capacity is sufficient to accommodate most requirements
for transmission of Pacific Northwest (PNW) nonfirm over the Intertie.
However, recent requests for firm Intertie access would, if granted,
restrict the amount of capacity available for transmission of nonfirm
energy. Furthermore, during years of abundant water supply, flow on the
Columbia and Snake Rivers is often so great that, for weeks or months,
more electricity can be produced than transmitted over the Intertie.
Moreover, the existing Intertie frequently does not have sufficient
capacity to shape all deliveries into those hours of the day when the
power would be of greatest value in the California market. This
situation reduces the amount of revenue that the PNW can obtain from its
sale of surplus and increases the cost of generation to California.

In each of the capacity options discussed in this section (Section 2.2),
the indicated results are based on the assumption that the Proposed IAP
will be implemented and that Intertie capacity will be used for long-term
firm sales comparable to the Assured Delivery firm marketing option.

BPA's analysis predicts that, with existing Intertie capacity, sales of
export power from the PNW and Canada to California would be approximately
3,100 average megawatts (aMW) in 1988. After the region's firm surplus
begins to decline, Intertie sales would drop to between 2,800 and

2,900 aMW in the 1990s.

2.2.2 DC TERMINAL EXPANSION PROJECT (UNDER CONSTRUCTION)

The DC Terminal Expansion project increases the capacity of the DC
Intertie line by approximately 1,100 MW. This is being accomplished by
increasing the capacity of the converter facilities which transform AC
power into DC for transmission over the DC Intertie at the sending end
and back to AC at the receiving end. The DC Intertie was originally
intended to be made up of two direct-current transmission lines between
the Northwest and Southern California. Only one of the two lines, with
its converter stations, was built. However, to increase system
reliability, that line was sized to accommodate both the power supplied
by its own converter stations and, during emergencies, the flow that
would have been provided by the converter stations associated with the
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second line. In the event of a forced outage on one of the
direct-current lines, the second line could have been used to carry the
power being supplied to both of the lines.

Since the existing DC line can accommodate about twice the amount of
power ihat can be delivered through its converter facilities, the
functional capacity of the line can be substantially enhanced by
increasing the capacity of the converter station without constructing any
additional transmission lines. The construction costs of this upgrade
are smaller, both environmentally and economically, than the costs of
constructing a new transmission facility. The effects of facility
construction are addressed in BPA's DC Terminal Expansion Environmental
Assessment (February 1985) and Supplemental Assessment (July 1986). The
Supplement focused on the effects of the Terminal Expansion on operation
of the PNW power system. Similar, but updated, information is provided
in this EIS.

Based on its supplemental analyses, BPA determined that a Finding of No
Significant Impact (FONSI) is appropriate for the construction of the
Terminal Expansion project. The contract for the construction phase was
signed in late August 1986. Project construction is expected to require
approximately 2 years, with completion and energization anticipated in
early 1989. The Terminal Expansion is estimated to cost approximately
$376 million (present value).

Subsequent to its release, BPA's FONSI was challenged in the Ninth
Circuit Court of Appeals by the State of Idaho and others. BPA was
ordered by the Court to prepare an EIS addressing the project in relation
to other Intertie actions. BPA has agreed to complete the IDU EIS before
making decisions on operation of the Terminal Expansion project.

The DC Terminal Expansion facilities in Oregon will be fully owned and
operated by BPA. Thus, all north-to-south power deliveries over the DC
Intertie will be subject to BPA's Intertie Access Policy. The line will
directly access markets in Southern California, including the Los Angeles
metropolitan area. BPA's analysis shows that, based on its value in
providing transmission for additional economy energy sales, the DC
Terminal Expansion project has an expected total net present value of
approximately $1 billion (1987 dollars).

2.2.3 PROPOSED THIRD AC INTERTIE PROJECT/CALIFORNIA-OREGON
TRANSMISSION PROJECT (COTP)

The California-Oregon Transmission Project (COTP) has been proposed by a
consortium of publicly and privately owned California utilities. The
Transmission Agency of Northern California (TANC) is the Project
Manager. TANC is also the lead state agency, and the Western Area Power
Administration (Western) is the lead Federal agency, for the preparation
of a joint Environmental Impact Report (EIR)/Environmental Impact
Statement (EIS) concerning the effects of project construction.
Bonneville is a cooperating agency in the EIS/EIR. The EIR/EIS prepared
by TANC and Western also contains a summary of the analyses of the
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project’'s environmental impacts resulting from changes in PNW power
system operations (material also reported in more detail in this EIS).

The COTP would run north from the Tesla Substation in Central California
to the vicinity of the California-Oregon border, where it would
interconnect with the existing 500-kV system in Oregon. The COTP would
involve construction of approximately 170 miles of new 500-kV
transmission line in California, and the upgrading of about 170 miles of
existing 230-kV transmission line owned by Western to 500 kV. The
interconnection with the 500-kV system in Oregon would require about

8 miles of line in Oregon. It would also require the construction of a
new substation (Southern Oregon Substation) at a location near Malin,
Oregon. The Los Banos/Gates Transmission Project, a portion of which
would support the COTP, includes construction of approximately 84 miles
of new 500 kV transmission line, substation modifications, some
realignment of the existing Los Banos/Midway No. 2500 kV transmission
line, and reconductoring of the Gates/Arco/Midway 230 kV transmission
line.

With minor modifications, the existing AC Intertie in the PNW is capable
of delivering approximately 4,000 MW to California. However, the
transmission system in California is only capable of receiving 3,200 MW.
The COTP would upgrade the capacity of the southern system to 4,800 MW.
So that this expanded capacity could be fully used, the northern portion
of the system would be reinforced to increase its capability to

4,800 MW. This reinforcement (the Third AC project) would require
modification of facilities at several substations and capacitor stations
in the PNW. In addition, BPA has the option to acquire a 50-percent
interest in Pacific Power and Light's planned Eugene-Medford 500 kV
transmission line as part of the Pacific Northwest reinforcements. The
potential effects of construction of the new Eugene-Medford line are
addressed in an EIS issued by the Bureau of Land Management in May 1983.
An environmental report (Pacific Northwest Reinforcement Project)
concerning capacitor and substation additions and modifications necessary
to increase the AC capability in the PNW was prepared by BPA and provided
to Western and TANC for incorporation in the COTP EIS.

The Draft COTP EIS/EIR was released to the public in November 1986.
Western and TANC issued the Final EIS/EIR in February 1988. No decision
document on the project will be issued until Western has considered the
IDU Final EIS. On February 16, 1988, the California Public Utilities
Commission, which must approve the investor-owned utilities' (IOU) plans
for the COTP, and inclusion of the costs of the project in their rates,
rejected the IOU's applications for a certificate of public convenience
and necessity to permit their participation in the construction and
operation of the project. The IOU's were encouraged to file new
applications in 60 days. Completion of project construction and
energization is currently anticipated in 1991.

The Third AC/COTP Intertie project differs from the Terminal Expansion
project in several ways. First, the 3rd AC would provide a larger
capacity increase (1,600 MW vs. 1,100 MW). It would also provide access
to a different market, because it would involve ownership by a
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considerable number of public as well as private utilities in

California. Project participants are located primarily in Northern and
Central California, rather than in Southern California. Many of the
California participants in the Third AC/COTP have never before had direct
access to PNW power. For these utilities (largely publicly owned), the
Third AC/COTP could substantially reduce the costs of purchased power.

The project would require construction of substantial transmission line
segments in California. Because the new line would be physically
separated from existing Intertie lines by at least several miles over
much of its route, the Third AC/COTP would contribute to the reliability
of the whole Intertie system.

Only the facilities controlled by BPA would be subject to BPA's Intertie
Access Policy. Those shares of the Third AC facilities that belong to
utilities other than BPA would not be subject to the Intertie Access
Policy.

A study of options for participation by Pacific Northwest non-Federal
utilities in the northern portion of the Third AC Intertie was undertaken
by the Bonneville Power Administration in response to a request made in
June 1987 by several members of Congress who suggested that this issue
required full consideration by the agency. The idea of non-Federal
participation in the Third AC Intertie has been discussed by various
parties in the Northwest over the past few years.

This study is being conducted in consultation with the public, including
potential participants in the Third AC Intertie and a technical Peer
Review Panel consisting of utility, government, and interest group
representatives from the Northwest and California. Publication of the
draft report in late January 1988, began a 30-day public review period.
As of this writing, a final study was scheduled to be prepared and
submitted to the Congress late in March 1988.

Five options are analyzed in the draft participation study.

Under Option 1, ownership of the AC Intertie would remain with Portland
General Electric (PGE), Pacific Power and Light, (PP&L), and BPA, as
reflected in current contracts. Other Pacific Northwest utilities
wishing access to California markets would be allowed access to BPA's
portion of the AC and DC Interties under conditions described in the
LTIAP. Option 2 provides for continued ownership by PGE, PP&L, and BPA.
However, new participants could lease up to 100 percent of BPA's share of
the Third AC capacity above 4,000 MW (anticipated to be a little less
than 800 MW). Option 3 is similar to Option 2, however, Option 3 does
not incorporate the provisions for new resources and fish and wildlife
protection of the draft LTIAP. Reassignment may be allowed subject to
terms of the lease. 1In addition, the use of the lease would not be
restricted to a particular type of transaction. Option 4 would allow for
ownership by the non-Federal participants of BPA's share of the 800 MW of
capacity above 4000 MW. The amount below 4000 MW would continue to be
owned by PGE, PP&L, and BPA. Participants' rights could be sold or
assigned, but only with the consent of PGE, PP&L, and BPA. Option 5 is
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the same as Option 4 except that the amount available for new non-Federal
ownership would be 1,600 MW rather than 800 MW.

If a BPA proposal for participation evolves, further work to examine the
environmental impacts of such a proposal and alternatives would be
performed as required by the National Environmental Policy Act.

Total 1987 present value costs of the Third AC/COTP are estimated to be
$883 million. BPA's analysis predicts that the Third AC/COTP (without
the DC Terminal Expansion project), has a net (i.e., benefits minus cost)
westwide present value of approximately $1.6 billion (1987 dollars). Its
net present value as a "second-added" (i.e., added after the DC Terminal
Expansion project) facility would be $950 million (1987 dollars). If the
Third AC/COTP, as a second-added facility, were used only for increased
economy energy sales, its net present value would be $661 million.

The BPA Administrator must decide whether or not to interconnect the COTP
to the existing Intertie system and to upgrade the existing system in the
PNW to accommodate the additional capacity. The Administrator will be
considering both the IDU EIS and COTP EIS/EIR in arriving at such a
decision. Participants in the COTP, including the Western Area Power
Administration and the Transmission Agency of Northern California, will
decide whether or not to construct the COTP.

2.2.4 MAXIMUM CAPACITY

Participation by BPA in both the Terminal Expansion and Third AC projects
would increase the capacity of the Intertie from 5,200 MW to a total of
approximately 7,900 MW for the combined AC/DC Intertie system. Adding
both upgrades to the Intertie system would have an impact on total
Intertie sales (approximately 600 to 700 aMW of additional sales in the
years 1993-2003). However, the types of sales made, the operation of
West Coast power systems, and the type and level of environmental effects
associated with power generation in the study area could be affected.

The Maximum Capacity condition would provide some additional flexibility
in accommodating surplus generation in particularly good water years. It
would also increase the PNW's ability to shape its sales into
California's heavy load hours, when such power is most valuable in
California and commands the best price for PNW sellers. It would permit
expanded firm transactions that would benefit both California and the
PNW. For purposes of the analyses in this EIS, Maximum capacity upgrade
is assumed to become available in 1992.

BPA's analysis predicts that if both the DC Terminal Expansion and Third
AC/COTP projects are completed, the Maximum capacity, assuming firm
contracts, would lead to a net present benefit of nearly $2 billion (1987
dollars). 1If use of the additional capacity is limited to additional
economy energy sales, the value of the Maximum upgrade decreases to about
$1.7 billion.
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2.2.5 FINDINGS ON ENVIRONMENTAL EFFECTS

Use of the expanded capacity of the Intertie is expected to have several
small, although discernible, environmental effects.

Conce: trations of air pollutants would increase very slightly near PNW
coal- ired generating plants because increasing Intertie capacity would
lead to progressively larger levels of coal generation in the PNW. In
California, purchases of additional relatively inexpensive PNW energy
would displace generation by more expensive oil and gas-fired plants.
Consequently, air quality would improve slightly as Intertie capacity is
increased in areas where the displaced plants are located. In the Inland
Southwest, there also would be slight improvements in air quality as
Intertie capacity increases. None of these effects are expected to be
significant, however, since the magnitude of the projected changes in
ambient air quality are very small.

In California, both the location and significance of effects differ among
the alternatives. The Third AC predominantly benefits air quality in the
San Francisco air basin and northern and central California, and offers
relatively little benefit to the Los Angeles area. The DC Terminal
Expansion project will have less effect on air quality in the San
Francisco air basin and northern and central California. However, the DC
Terminal Expansion will have a small, but positive, benefit in the Los
Angeles air basin. Because of the higher population densities in the Los
Angeles air basin, the beneficial air quality impacts of the DC Terminal
Expansion are more significant than are those of the Third AC.

Upgrading the Intertie would have some small negative effects on
anadromous fish stocks in the PNW. However, these adverse effects are
insignificant relative to the increase in downstream passage survival
provided by planned improvements in fish passage facilities.

BPA's studies found no changes in flow rates large enough to
significantly delay downstream-migrating juvenile fish on either the
Columbia or Snake Rivers with any of the upgrades. The ability to meet
the Water Budget was not affected. Fish studies for the EIS 1/ suggest
that decreases in average stock survivals due to the combined effect of
changes in flow rates and the level of spill at dams resulting from the
DC Terminal Expansion Project would be no more than 1.4 percent. The AC
upgrade would decrease average stock survival by no more than

1.6 percent. The Maximum option would result in decreases in mean
relative survival of no more than 2.9 percent. Given projected
improvements in stock survival due to planned bypass improvements,
effects of these magnitudes are not considered significant.

If planned facilities for improving fish passage assumed for the IDU
analyses are foregone, even the small negative effects of increased
capacity would be significant, since many stocks, currently in a
potentially critical condition, would remain in that status or be placed
in greater jeopardy.

1/ These studies cover all fish stocks for 3 study years (1993, 1998,
and 2003).
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None of the increased capacity alternatives would have a substantial
effect on the spawning and emergence of salmonids in the Hanford reach of
the Columbia River or on resident fish production in PNW streams or
storage reservoirs.

As Intertie capacity increases, the amount of water consumed by
closed-cycle power plants in the PNW would increase, and water
consumption would decrease at California and Inland Southwest plants.
Changes in water consumption by the Pacific Northwest, California, and
Inland Southwest plants would generally not be significant. At
California's Pittsburg and Contra Costa plants, significant problems with
entrainment of aquatic life may be relieved slightly.

In British Columbia, upgrading the Intertie could slightly decrease
available spawning and rearing habitat for resident fish species at
Columbia River hydroelectric dams (particularly in the Duncan River and
at Arrow Lakes Reservoir), but summer rearing habitat below Corra Linn
Dam could increase. These effects in British Columbia would be more
pronounced at larger Intertie capacity levels.

Intertie upgrades would have no appreciable effect on cultural resources,
recreation, and irrigation. Expanded capacity, if used at least in part
for firm transactions, could permit deferral of new resource construction
(and associated capital investments and environment effects) in both
regions.

2.3 INTERTIE ACCESS

BPA is establishing a policy to govern access to BPA-owned or
BPA-controlled Intertie capacity. Chapter 5 contains BPA's proposed
Long-Term Intertie Access Policy. Major issues addressed by the policy
include the following:

° Access for utilities other than BPA to support long-term firm
power sales and other long-term transactions, including seasonal
exchanges.

o Establishment of a procedure for allocating hourly access to
that portion of the Intertie not required to support long-term
firm transactions.

° Access for new resources and hydroelectric resources. Access to
hydroelectric resources is an issue because of potential impacts
to fisheries and wildlife resources.

o Access for extraregional entities.

2.3.1 FORMULA ALLOCATION

BPA considered several options for allocating hourly access to the
Intertie. Under the first of these options, termed the "Pre-IAP" formula
allocation, BPA would return to the practices that governed the use of
the Intertie before BPA adopted a Near Term Intertie Access Policy in
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September 1984. In analyzing this option for this EIS, BPA assumed that
the Exportable Agreement would not be renewed after it expires January 1,
1989.

As an alternative to the Pre-IAP option, BPA could adopt the formula
allocation procedures of the proposed Long-Term Intertie Access Policy as
presented in Chapter 5 of this EIS. These are referred to as the
"Proposed Formula Allocation." Under this proposal, hourly access would
be made available to Northwest utilities on a proportionate basis when
demand for access by PNW utilities exceeds Intertie capacity.
Extraregional utilities would receive access only when Intertie capacity
exceeds access requirements of Northwest utilities.

A third formula allocation procedure that was analyzed was termed
"Hydro-First." Hourly allocations under this option were made in the
same manner as for the Proposed option except that all Pacific Northwest
hydroelectric resources were dispatched before most other Northwest
resources were dispatched.

The results of analyses of the Pre-IAP, Proposed, and Hydro-First formula
allocation options are presented in detail in Chapter 4. In addition,
analysis was performed on an option that would allocate access to the
Intertie for spot market sales according to the relative environmental
impact of Pacific Northwest coal-fired power plants in order to minimize
adverse air quality effects of these resources on the Pacific Northwest.
In modeling this option, Pacific Northwest coal plants were ranked
according to their levels of air pollutant emissions. The least
polluting coal plants were brought on line before 'dirtier" plants.

Some commenters on the scope of this EIS suggest BPA should allocate
access for hourly sales according to the relative environmental impact of
Northwest resources of all types. Environmental dispatch would require
that the relative environmental impact of generation by different
resources be determined. This determination would require explicit
tradeoffs among environmental values for which there are no widely
agreed-upon rankings or regional preferences. For example, the
environmental impact of increased air pollution from coal generation
would have to be balanced against the impacts on salmon runs of increased
generation on the hydroelectric system.

Even under the environmental dispatch option for coal plants, BPA would
have to weigh impacts according to plants' emissions, locations, and
surrounding populations, in order to determine the plants' relative
damages. Weighing these factors in order to choose the environmentally
preferable coal plant would require judgments about tradeoffs that are
far from clear.

The environmental impacts of many Pacific Northwest resources vary
greatly with the time of day, season of the year, weather, location,
surrounding population, and other conditions. Hydroelectric generation,
for example, may be more harmful during certain hours in months when fish
migration is at high levels than at other times. Some coal plants'
emissions have more potential for damage under certain meteorological
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conditions (for example, unstable air conditions) than at other times.
Without hour-by-hour information about conditions at all Pacific
Northwest power facilities, it would be impossible to accurately
determine environmental impacts. Such an extensive data base on these
variables does not exist.

Even if a determination could be made as to which PNW power resources are
the least environmentally damaging, resource dispatch decisions to
maximize environmental values in the PNW would often conflict with the
goal of maximizing environmental benefits in California. If, for
example, power from the environmentally preferable resources in the
Northwest costs more than power from California resources, they would
generate more power from oil/gas plants that pollute highly populated
areas.

Environmental dispatch of all Northwest generating resources is simply
not a reasonable alternative for allocating hourly access to the Intertie
and would not meet the needs and purposes (described in Chapter 1) of
BPA's proposed actions. Consequently, the environmental impacts of
environmental dispatch are not quantitatively analyzed as an alternative
in this EIS. BPA's analysis of environmental dispatch of Pacific
Northwest coal resources is discussed in the response to comment

number 03al in Volume 2, Part 1. An economic analysis of the effects of
environmental dispatch is presented in Volume 1, Section 4.5.

Some commenters on the scope of this EIS recommended that BPA examine the
possibility of allocating Intertie access for economy energy transactions
using an "economic dispatch,' 'power pool," or ''power broker' scheme.
Such an alternative would allocate Intertie access on a real-time basis
in order to minimize generating costs in the buying and selling regions.
There are variations on this theme. For instance, Western U.S. utilities
could agree to schedule least-cost generating resources to meet load
throughout the interconnected region. Participating utilities would
share hourly information on loads, resources, and operating costs. A
central scheduler would dispatch resources in order to assure that the
least-cost mix of resources was used to meet load throughout the
interconnected region. The Intertie (as well as other transmission lines
in the Western U.S.) would be used to insure that the lowest-cost power
was used first.

Alternatively, selling utilities could declare the amount and price of
surplus power they wish to sell, and purchasing utilities would declare
either the price they are willing to pay or the decremental cost of their
displaceable resources. A central scheduler would match the lowest-cost
power offers in the PNW with the highest offers to buy or with
decremental costs in the Southwest, until Intertie capacity was fully
used. In such schemes, power would typically be priced at
"share-the—-savings' rates; that is, a rate midway between the costs of
the buyer and seiler.

Althougn economic dispatch and power brokering schemes have obvious
economic advantages for the Western U.S. and Canada,
sractical impediments thac have, =0 ©
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pool. Such a scheme requires contractual agreement among the principal
utilities within the region to share hourly information on loads,
resources, and costs. Many utilities are reliictant to divuige such
information about their operations. In addition, there must be a central
schedu'er with the responsibiiity and authority to match offers to buy
and s¢ .1 and to schedule the use of the Interties.

Nevertheless, approximately 10 utilities from the PNW, California, Inland
Southwest, and Rocky Mountain States have recently formed a Western
Systems Power Pool (WSPP). The Pool links some of the utilities in the
Western U.S. for the purpose of sharing information about surplus power
availability, and functions as a forum for negotiating transactions. The
WSPP is primarily an agreement to share information, and not a full-scale
power pooling agreement with any obligation to schedule transactions or
implement share-the-savings rates. A power pool with these latter
features has never been implemented on the scale proposed by commenters.

BPA's Long-Term IAP is not adequate by itself to accomplish the
institutional and contractual changes required to implement an economic
dispatch or power brokering system. In addition, economic dispatch or
power brokering alternatives would not meet the needs and purposes
(described in Chapter 1) of BPA's proposed actions. These are not
reasonable alternatives to a BPA Intertie Access Policy, and therefore,
an economic dispatch alternative is not examined further in this EIS.

Finally, the California Energy Commission has suggested that BPA reserve
sufficient Intertie capacity to meet its own needs, and make remaining
capacity available on a competitive pricing basis. This has been studied
in the IDU Final EIS through analysis of the Pre-IAP formula allocation
option (with Exportable Agreement terminating in 1989) at both the
Existing and Maximum Capacity levels. The analyses at Maximum Capacity
have been done for both the Federal Marketing and Assured Delivery firm
marketing options. (See Tables 4.0-1 and 4.0-2 in Chapter 4.)

2.3.2 FINDINGS ON ENVIRONMENTAL EFFECTS OF
FORMULA ALLOCATIONS

The Proposed Formula Allocation option has essentially the same effect on
the environment as the Pre-IAP condition. However, differences were
found between these options and the Hydro-First option for allocating
nonfirm access.

Providing priority to sales from hydroelectric power facilities under the
Hydro-First option maximizes the use of these facilities to meet export
loads, while reducing the amount of power supplied by Pacific Northwest
thermal generation. In years when abundant water supplies allow large
amounts of hydro production (especially early in the year), power from
Northwest coal facilities would generally not receive access. Even
though capacity may be available later in the year, coal-fired generation
could not recoup the earlier losses of Intertie sales. In addition, the
total amount of export sales made over the Intertie would be reduced,
because the coal plants cannot fill the Intertie completely during the
latter portions of the year after hydro supplies have been exhausted.
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Nevertheless, this loss of Intertie sales is relatively small, amounting
to less than 2 percent of Intertie sales under the Pre-IAP Formula
Allocation option. Under the Hydro-First option (compared with the
Pre-IAP Formula Allocation option), hydro generation is approximately

2 percent greater, and coal generation approximately 5 percent less. The
decline in export power sales from the PNW associated with the
Hydro-First option results in slightly greater operation (less than

2 percent) of ISW resources. In California, the Hydro-First option
results in slight increases in o0il and gas generation (up to 3 percent)
over levels occurring under the Pre-IAP option. Effects on other types
of resources in California are negligible.

The Hydro-First option results in slightly improved projected air quality
after 1988 in the analysis in the Pacific Northwest, as coal generation
is reduced. This change is not significant however. In California and
the Inland Southwest, there is very little difference in projected air
quality among the formula allocation options. Thermal plant water
consumption impacts would not change significantly under any of the
formula allocation options.

Analyses of environmental impacts in British Columbia show that the
Hydro-First option could affect resident fish production at the Columbia
River projects in Canada. Changes in flows and reduced reservoir
elevations at Libby, Mica, Arrow, Duncan, and Corra Linn Dams could
reduce the production of Dolly Varden, Rocky Mountain whitefish, rainbow
and lake trout, and kokanee.

Analysis of effects on recreation and cultural resources in the Columbia
River Basin shows that the Hydro-First option would not affect those
resources.

Compared to the Pre-IAP Formula Allocation option, both the Proposed
Formula Allocation and the Hydro-First options would increase BPA
revenues. However, impacts on retail rates would be negligible.
Likewise, the effect of policy alternatives on retail rates in California
would be negligible.

In British Columbia, the Hydro-First option would increase BC Hydro's
secondary revenues slightly. The Proposed Formula Allocation option
would have the opposite effect. In either case, however, the impact on
BC retail electric rates would be negligible.

2.3.3 LONG-TERM FIRM MARKETING

There are two ways to sell power: on an as-available (nonfirm) basis, or
on a firm basis. Traditionally, the Intertie has been used primarily for
"'as available'" sales. Under the Near Term IAP, PNW utilities other than
BPA have been able to offer California utilities firm contracts for cnlyv
the duration of the Near Term IAP. Long-term assured <Zzlivery for the
firm contracts of Pacific Northwest utilities other than BPA, as well as
firm sales by BPA, would allow California utilities to plan on purchasing
Northwest power and thereby defer capital investment in new resources.
However, providing for long-term assured deliveries by other Northwest
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utilities would reduce BPA's flexibility in its use of the Intertie. A
number of alternatives for analyzing the effect of assured access to the
Intertie has been considered.

First, The Intertie could be used primarily 1/ for short-term Intertie
transactions (nonfirm energy sales and short-term firm power sales).
Such short-term sales are useful primarily to displace generation by
existing, high variable cost resources in California, rather than to
defer development of new resources.

Second, long-term firm sales over the Intertie of power from BPA, would
allow the sale of substantial quantities of surplus resources on a
long-term basis to California. To the extent that BPA's surplus is
reliably assured for extended periods of time, California utilities would
be able to use this power to defer capital investment for new resources.
Because such purchases allow capital costs and operating costs to be
displaced, BPA could expect to receive higher prices for transactions
made with California under long-term contracts than for power sold under
short-term spot market-type arrangements. BPA could also make Firm
Displacement sales to Pacific Northwest utilities, thereby enabling the
sale of surplus Northwest thermal resources to California.

Long-term firm contracts from utilities other than BPA would require that
BPA provide such utilities assured delivery for their firm arrangements.
Under the Near Term IAP, except for sales enabled by a Firm Displacement
purchase from BPA or other joint ventures, assured delivery for long-term
power sales is limited to the firm surplus of each Northwest utility,
including BPA, from resources existing when the Interim Near-Term IAP was
implemented, or 1.8 times that amount during certain months of the year.

The Near Term IAP does not allow assured delivery for seasonal exchanges
and limits assured delivery for capacity transactions to each utility's
average annual surplus (or 1.8 times that amount in certain months).

BPA is proposing to grant other utilities 800 MW of assured delivery for
seasonal exchanges and firm sales based on each utility's average firm
surplus.

1/ The "Existing Contracts'" case also includes a limited number of firm
contracts that either were in place at the time this analysis was
prepared cr that BPA anticipated would be concluded by Northwest
IOU's and transmitted over non-Federal portions of the Intertie. A
detailed description of the contracts modeled for each contract
option is presented in Appendix B, Part 4.
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2.3.4 FINDINGS ON ENVIRONMENTAL EFFECTS OF
LONG-TERM FIRM MARKETING

Long—-term, as opposed to short-term, firm transactions may affect the
environment in two distinct ways. First, the level or shape of
generation by existing and planned resources may change somewhat. More
important, the level of resources required to serve load in both the PNW
and California may be reduced when the Intertie is used for long-term
firm power sales, including capacity and capacity/energy exchange
transactions.

BPA's analysis found that long-term sales would have a very small effect
on levels of generation by existing and planned resources. In the
Northwest, coal generation and associated air pollution would be affected
very slightly. Increases of between 5 and 10 percent occur in average
overgeneration spill. Since this can be beneficial to migrating
anadromous fish it is not surprising that firm contracts appeared
generally to have a small beneficial effect on anadromous fish survival.

In California, oil and gas generation would increase slightly in the
Federal Marketing case in order to provide the Northwest with exchange
energy in the Northwest's dry years. For the Assured Delivery Case,
California oil and gas generation would decrease slightly.

In the Inland Southwest, higher cost coal plants which provide economy
energy to California respond to changes in firm sales conditioms.

The choice of firm sales condition has little projected effect on Pacific
Northwest air quality. For California and the Inland Southwest, Assured
Delivery shows slightly better projected air quality than either Existing
Contracts or Federal Marketing after 1988, a consequence of an assumed
firm sale which results in a net flow of Pacific Northwest power to
California. Similarly, Assured Delivery would be the most likely of the
firm sales conditions to result in reductions of entrainment at
California generating plants.

Long-term power sales, including capacity and capacity/energy exchange
transactions, change resource requirements and, thus, change
environmental impacts associated with new generating resources. In the
Northwest, at Existing Intertie capacity, Federal Marketing firm sales
conditions are projected to result in savings of 85 MW of new resources
by 2003, whereas Assured Delivery is projected to result in the need for
131 MW of additional resources. Under Federal Marketing firm sales
conditions, resource savings are possible because the Northwest can count
on the availability of exchange energy from California in dry years, and
thus can avoid constructing additional resources.




In California, long-term firm transactions should also lead to resource
savings. The exact level of savings is difficult to estimate, and would
depend on the nature of the contracts, California utilities resource
plans, decisions of regulatory agencies regarding the development of
Publir Utilities Regulatory Policy Act (PURPA) Qualifying Facilities, and
other factors difficult to predict. However, because California

utili ies would be able to plan on power from the PNW even in low PNW
water years, they would be able to avoid acquiring California resources
to provide the capacity and energy available from the PNW. This should
lead to a small but significant cost savings for California utilities.

2.3.5 EXTRAREGIONAL ACCESS

Extraregional utilities, including BC Hydro, currently receive access to
the Intertie only on an hourly allocation basis or through contracts
executed before the September 1984 implementation of the Interim
Near-Term IAP. Furthermore, hourly access is restricted to periods when
the capacity of the Intertie exceeds the Pacific Northwest's supply of
surplus energy available for sale to California (i.e., Condition 3 of the
Near Term IAP). If such surplus capacity exists, extraregional entities
are provided access only after the requirements of Northwest utilities
have been met.

The Proposed IAP states that additional firm or nonfirm access for power
from extraregional resources might be allowed, if the extraregional
utility were to agree to participate more in the Pacific Northwest's
coordinated planning and operation or were to agree to provide other
appropriate consideration of value to the Northwest. No such agreement
has yet been reached with any extraregional utility. Before any
agreement could be implemented, BPA would have to complete all necessary
environmental analysis and comply with any appropriate procedural
requirements. Canadian Extraregional utilities will not be provided
Assured Delivery until the Intertie capacity is rated at approximately
7,900 MWw.

Provisions of the Proposed IAP are comparable to the provisions of the
Near—-Term IAP regarding access for extraregional utilities. These
provisions were upheld by the Ninth Circuit Court in Los Angeles
Department of Water and Power v. Bonneville Power Administration (1985).
(See also California Energy Commission v. Bonneville Power
Administration.) The court found that Congress had intended the Intertie
to be used first for surplus from the Northwest. The Court ruled that
BPA is not required to grant access for power from Canadian resources.
(See Chapter 1.)

2.4 DESCRIPTION OF ALTERNATIVE DECISION PACKAGES AND
THEIR POTENTIAL ENVIRONMENTAL EFFECTS

The preceding sections have described a variety of options available to
BPA. These include decisions relating to Intertie expansion, formula
allocation of hourly access to the Intertie and long-term firm marketing
over the Intertie. Such decisions will not be made individually, but as
an integrated package. The following sections describe several
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alternative '"'decision packages,' providing an integrated evaluation of
the potential environmental effects of actions BPA is considering. The
packages presented below represent a broad range of reasonable decision
alternatives. Readers may also consider other alternative decision
packages and their environmental effects by drawing on the discussions of
alternative capacity, formula allocation and firm contracts options in
this chapter and in Chapter 4. For each of the alternate decision
packages, the economic impact of the changed variables are shown. Each
variable was evaluated independently (one at a time) and therefore the
base case from which the impact is measured may change. Therefore,
wherever a benefit number is shown, the corresponding base is also
indicated. Table 2.1 shows the elements and major environmental effects
of each decision package.

2.4.1 DECISION PACKAGE 1: NO ACTION
(Existing Capacity, Pre—IAP Formula Allocation, Existing Contracts)

If BPA took no action, Intertie capacity would remain at its existing
level (approximately 5,200 MW) and, as discussed in Chapter 1, the
Intertie would be used essentially on a non-allocated basis, except when
the Exportable Agreement was in effect. Following expiration of the
Exportable Agreement on January 1, 1989, access would be purely on a
non-allocated basis. Assured delivery would be available only for
pre—existing contracts or contracts over that portion of the Intertie not
owned by BPA. There would be no new long-term firm power or capacity or
seasonal exchange contracts by Northwest utilities. Access on a
spot-market basis would be available to those utilities concluding
agreements to sell power to California buyers. This circumstance,
combined with limited Intertie capacity, would result in impairment of
BPA's access to the Intertie. Such impairment would likely reduce the
price received by BPA and other sellers, and would reduce the amount of
power that BPA could sell. In addition, there would be no controlled
management of access to the Intertie for new resources, extraregional
resources, or hydro resources located in protected areas.

Under this alternative, consumption of gas and oil in California would be
about 678,000 Barrels of oil and 420 billion cubic feet of gas. Coal
consumption would be about 15 million tons in the Northwest and

24 .4 million tons in the Inland Southwest. This option would result in
approximately 600 average MW of overgeneration spill during the April
through August period, a critical time for downstream migration of
juvenile anadromous fish. The probability of being unable to coordinate
fall and spring flows to permit successful spawning and emergence of
anadromous fish in the Hanford Reach would be 0.31.

The No Action case would be expected to result in development of
approximately 650 MW of conservation, 1,000 MW of nuclear and 125 MW of
small hydroelectric resources——-a total of about 1,800 MW of new resources
by 2003.

Overall economic benefits of the use of the Intertie through the year
2030 under the conditions of the No Action package would be approximately
$15.3 billion (1987 net present value).
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2.4.2 DECISION PACKAGE NO. 2: PROPOSED ACTIONS
(Maximum Capacity, Proposed Formula Allocation, Assured Delivery)

The proposed actions would include participation in upgrading Intertie
facilities to a Maximum capacity level of 7,900 MW (completing both the
DC Terminal Expansion and Third AC/COTP projects) and adopting the
formula allocation and firm sales provisions set forth in the Proposed
IAP (see Chapter 5: Proposed Long-Term Intertie Access Policy).

Decision Package No. 2 represents the Administrator's proposal. In
general, power from new resources would be allowed on the Intertie only
on an hourly basis or to sustain assured delivery contracts previously
established on the basis of currently existing firm surpluses. However,
in order to ensure protection of the Administrator's efforts to enhance
the fish and wildlife resources of the Columbia River Basin, the
allocation of any utility constructing a new hydroelectric resource in an
area designated as '"protected'" will be decreased by the generating
capability of that resource. The same provision would apply to additions
to existing hydroelectric resources.

Largely as a result of the proposed capacity increase, average annual
sales from the Northwest to California would be approximately 123 to
135 percent 1/ of the level anticipated under the No Action case. This
figure is based on forecasted sales for study years 1993, 1998, and
2063. Year 1988 was excluded from this calculation because neither of
the proposed capacity expansions would be operational at that time.

The major environmental effect of this decision package in California
would be improvement of air quality slightly in both southern and
north/central California. In the Northwest, changes in hydroelectric
operations are projected to have small negative effects on some
anadromous and resident fish stocks. However, BPA funded measures will
be undertaken to mitigate effects on resident fish at Hungry Horse
reservoir and fish and wildlife protection features of the Proposed IAP
should discourage construction of new and expansion of existing
non-Federal hydroelectric facilities that could interfere with the goals
of the Columbia River Basin Fish and Wildlife Program and undermine BPA
investments.

Cultural resources would be subject to slightly higher adverse effects
from wave erosion, would be slightly less vulnerable to vandalism (due to
decreased site accessibility resulting from higher summer reservoir
elevations) than under the No Action case. No appreciable differences
occur between the No Action and Proposed Action cases with regard to
recreation or irrigation. The Proposed package would slightly raise
overall development of new resources in the Northwest and decrease
development in both California and the Inland Southwest compared with the
No Action case.

1/ The level of effect is indicated as a range between the results for
the Assured Delivery option and results for Assured Delivery
Alternatives #1, #2, and #3. The latter alternatives incorporate
higher levels of seasonal exchanges in place of the capacity/energy
exchanges in the basic Assured Delivery option.
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Emissions and coal consumption by existing Northwest PNW coal plants
would increase slightly with this option. Overall, the need for new
Northwest resources between 1988 and 2003 would be approximately

7 to 31 percent higher, depending on firm contract configurations, under
the proposed than under the no action package. Although the exchange
contracts included in the Assured Delivery cases reduce the need for
development of Northwest resources, these reductions are more than
offset, and to varying degrees, by the power sales contracts included.
The resource needs would be filled primarily with nuclear power and
conservation, along with a small amount of hydro development. 1/

Increasing the capacity of the Intertie gains about $2 billion in
benefits relative to the Existing capacity, Proposed Formula Allocation,
Assured Delivery scenario. Increasing the firm contracts from the
Maximum capacity, Proposed Formula Allocation, Existing Contracts
scenario gains about $800 million. The Proposed Formula Allocation
option relative to the corresponding Pre-IAP option shows benefits
reduced by about $50 million.

2.4.3 DECISION PACKAGE NO. 3
(Existing Capacity, Proposed Formula Allocation, Assured Delivery)

If, neither the Terminal Expansion nor the Third AC/COTP projects is
completed, BPA could still choose to implement a Long-Term IAP. Decision
Package No. 3 is intended to address this potential circumstance. In
this alternative, BPA would not participate in upgrading the Intertie,
but would implement the Long-Term IAP as contained in Chapter 5.
Assumptions concerning formula allocation and long-term firm marketing
are, therefore, the same as for Package No. 2.

Export sales from the Northwest to California would average from
approximately 1 to 7 percent higher under Package No. 3 than under the No
Action case during the study years. The environmental effects of Package
No. 3 relative to the No Action case would differ primarily with regard
to overgeneration spill and, to a lesser extent, consumption of
nonrenewable resources. Overgeneration spill would be 4 to 10 percent
greater under Package No. 3 than under the No Action case. Coal
consumption in the Pacific Northwest and related land disturbance would
be essentially the same as for the No Action case. Coal consumption in
the Inland Southwest would be less than 1 percent lower than under the No
Action case. Consumption of gas and oil in California would be
essentially the same as the No Action case. Development of new Pacific
Northwest resources would parallel that exhibited for the Proposal.

1/ The resource stack used for BPA's 1987 Resource Strategy contains 924
average MW of generating resources (consisting of small hydro,
imports and combustion turbines) and a potential for 1,392 average MW
of conservation. However, the resource stack used to model new
resources for the IDU analyses did not include combustion turbines or
long-term imports and assumed availability of only 815 MW of
conservation by the end of the study period. If the Resource
Strategy resource stack were used in the IDU analyses, less nuclear
development would be indicated and it would be deferred to later in
the study period.
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The Assured Delivery (400 MW) feature of this case would provide
approximately $650 million in net benefits above a scenario which weuld
include Existing capacity, Proposed Formula Allocation, and Existing
Contracts. The Proposed Formula Allocation relative to the corresponding
Pre—IAP option shows benefits reduced by about $50 miilion.

2.4.4 DECISION PACKAGE NO. 4
{DC Upgrade, Proposed Formula Allocation, Assured Delivery)

In this alternative, BPA would participate in upgrading the Intertie with
the DC Terminal Expansion project alone. It would also implement the
Long Term IAP provisions outlined in Chapter 5.

This alternative would result in average Pacific Northwest sales levels
for 1993, 1998 and 2003 approximately 12 to 21 percent above the level
under the No Action case. Overgeneration spill would be oniy about

65 percent of that for the No Action case. Coal consumption in the
Northwest and related land disturbance would be about 4 percent more than
for the No Action case. 01l and gas consumption in California would be
about 4 percent lower. Coal consumption in the Inland Southwest would
decrease by less than 1 percent. Development of new resources in the
Pacific Northwest would follow the same pattern as for BPA's proposal
(about 7 percent more than for the No Action case). The addition of the
DC Upgrade would result in a net benefit of about $1 billion and the use
of the Intertie for Assured Delivery would add approximately $700 million
in benefits relative to a (DC Upgrade, Proposed Formula Allocation)
Existing Contracts scenario.

2.4.5 DECISION PACKAGE NO. 5
(DC Upgrade, Proposed Formula Allocation, Federal Marketing)

This decision package assumes completion of the DC Terminal Expansion
Project, but not the Third AC Intertie. It also assumes adoption of the
Proposed Long Term IAP, with one significant exception: BPA would not
offer assured delivery to other Intertie users, although it would make
firm sales of BPA's firm surplus energy and capacity over the Intertie.

Under Package No. 5 Pacific Northwest firm export sales would increase by
approximately 9 percent, relative to the No Action case. Overgeneration
would be approximately 40 percent less, Northwest coal consumption
slightly higher, and gas and oil use in California and coal consumption
in the Inland Southwest slightly lower than in the No Action case. The
need for new resources is about 100 MW less by 2003 than under the No
Action case, largely due to the capacity/energy exchange contracts
included in the Federal Marketing Contracts option. The benefits of the
DC Upgrade would be approximately $950 million relative to the Existing
Intertie, Proposed Formula Allocation, Federal Marketing contracts
scenario. The benefits of the long—-term contracts would be approximately
$600 million relative to the DC Upgrade, Proposed Formula Allocation,
Existing Contracts scenario.
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2.4.6 DECISION PACKAGE NO. 6
(Maximum Capacity, Hydro-First Formula Allocation, Assured Delivery)

In this alternative, BPA would participate in upgrading the Intertie to
Maximum capacity, and, in addition, would implement the Long-Term IAP
provisions outlined in Chapter 5, with one exception. The formula
allocation option would be the Hydro-First alternative.

This Package would result in virtually the same level of Pacific
Northwest export sales and overgeneration as Package No. 2. Other
environmental effects of these two cases, including the need for new
resources, would be roughly the same. The economic effects would be
similar to BPA's proposal except that adoption of the Hydro-First formula
allocation would reduce benefits by about $10 million less than is the
case for the Proposed formula allocation.

2.4.7 DECISION PACKAGE NO. 7
(Maximum Capacity, Pre—-IAP Formula Allocation, Assured Delivery)

Package No. 7 would result in maximum expansion of Intertie capacity and
would provide assured delivery on a first-come, first-served basis.
Impacts would be comparable to those under Package No. 2 in all respects
except that the Pre-IAP formula allocation would increase economic
benefits by about $50 million over those under the Proposed formula
allocation.

2.5 EFFECTS OF ACCESS CONDITIONS ON NEW RESOURCES

BPA must decide about the kind of Intertie access to be granted to new
(as opposed to existing) resources. Two types of access for new
resources are under consideration.

Firm Sales From New Resources to Sustain Established Firm Contracts. BPA
is proposing to limit assured delivery to energy from existing resources
except insofar as new resources are needed to maintain service to
established firm export contracts. This would preclude the development
of resources in the Northwest for the purposes of increasing the amount
of firm power exported by the region.

Unrestricted Access for Firm Power From New Resources. If BPA were to

grant other utilities unrestricted assured access for power from new
resources, resources that could be developed for firm service at a lower
cost in the Northwest than in California could be used to displace the
construction of new resources in California. This option should result
in significant development of Northwest resources for service to
California loads, because some new small hydro and other resource
development may cost less in the Northwest than in California.




I. Decisign Elements

A. Intertie Capacity

B. Formula
Allocation Option

C. Long Term Firm
Contracts

1¢-¢

D. Access for New
Resources

E. Extraregional
Access

F. Fish and Wildlife
Protection

Table 2.1

SUMMARY OF MAJOR DECISION ELEMENTS AND ENVIRONMENTAL EFFECTS

Decision Packages

PFEXB PRMXA PREXA PRDCA PRDCF HFMXA PFMXA
Package No. 1 Package No. 2 Pack No. Package No. 4 Package No. 5 Package No. 6 Package No. 7
No Action Proposal No Expansion DC/Assured DC/Proposed Hydro- Pre-IAP/
Proposal Delivery Fed. Marketing First/Proposal Proposal
5,200 MW 7,900 MW 5,200 MW 6,300 MW 6,300 MW 7,900 MW 7,900 Mw
Pre-IAP Proposed Proposed Proposed Proposed Hydro-First Pre-IAP
Existing Existing contracts; Same as 2 Same as 2 Existing contracts Same as 2 Same as 2
Contract additional Federal with additional
Levels marketing and Federal marketing.
assured delivery No assured
delivery.
No Restrictions Access for new Same as 2 Same as 2 Same as 2 Same as 2 Same as |
regional resources
needed to support
assured delivery
(except hydro located
in Protected Areas)
No Restrictions Nonfirm access Same as 2 Same as 2 Same as 2 Same as 2 Same as 1
in Condition 3 only
No Protection Reduced access for Same as 2 Same as 2 Same as 2 Same as 2 Same as 1

Features

new hydro within
"Protected Areas."
Applies to additions
to existing

resources.




II.

2¢-¢

Environmental Effects

A. Intertie Sales (aMW)

C.

1988
1993
1998
2003

. River Operations

1. System Refill
Probability of

July refill (%)
Ave. of 20 years

2. Qvergeneration
(MwW)

Average Annual

Over 20 years

Recreation

Seasonal Recreation
Index for Libby
(average of 4 years
studied.)

. Irrigation
Probability of
being at or above
1,240 ft. at Grand
Coulee at the end
of May (%) (ave.
of 4 yrs. studied)

PFEXB
Package No. 1
No Action
3,054
2,798
2,868
2,895

85.7

296

87.0

82.0

Table 2.1

(Continued)

SUMMARY OF MAJOR DECISION ELEMENTS AND ENVIRONMENTAL EFFECTS

PRMXA

Pack No. 2
Proposal

3,102-3,164
3,249-3,388
3,621-4,026
3,657-4,093

85.6-85.8

103-110

87.2

Decision Packages

PREXA
Pack No.
No Expansion

Proposal

3,102-3,124
2,789-2,916
2,926-3,224
2,956-3,245

85.4-85.9

308-329

87.2-87.3

82.0

PRDCA

Package No. 4

DC/Assured
Delivery

3,102-3,124
3,049-3,135
3,262-3,601
3,298-3,644

85.4-85.9

187-202

87.2-87.3

82.0

PRDCF

Package No. 5
DC/Proposed

Fed. Marketing

3,082
3,016
3,114
3,183

85.6

178

87.1

82.0

HFMXA PFMXA
Package No. 6 Package No. 7
Hydro- Pre~IAP/
First/Proposal Proposal
3,046 3,086
3,227 3,239
3,601 3,624
3,648 3,669
85.8 85.8
99 101
87.2 87.2
82.0 82.0




Package No.

(Continued)

SUMMARY OF MAJOR DECISION ELEMENTS AND ENVIRONMENTAL EFFECTS
Decision Packages

Package No.

Package No. 3

No Action

E. Cultural Resogurces
1. Wave Erosion Base
Mean wave Case

erosion index
for Libby- %
Change from Base
(Ave. of 4 years
studied)

2. Site Accessi- Base
bility Case
Mean site
accessibility
index for
Libby- %
change from Base

€c-¢

(Ave. of 4 years
studied)

F. PNW Fish

1. Springtime flows 143.8

(KCFS)

(Priest Rapids
Apr.-June ave.
for 4 study
years, no
changes at
Lower Granite)

2. Spill-average 606
overgeneration
spill (MW) for
April through

August period for
1993, 1998, 2003

No Expansion

-0.9 to -1.5 -1.6 to -1.7

PRDCA PRDCF
Package No. 4 Package No. 5
DC/Assured DC/Proposed

Delivery Fed. Marketing
3.1 to 3.2 2.5
-1.6 -0.4
144.3 143.9
374 335

HFMXA
Package No. 6
Hydro-

First/Proposal

2.6

144.1

126

Package Ng. 7



R
N
S

3. Juvenile

Anadromous
Migrant survival

4. Hanford Reach

spawning and
emergence
(percent) (Chance
of failing to
coordinate fall

& spring flows
based on all 20
contract years)

. Resident fish:

Streams -

Flows change
below Libby
and at
Columbia Falls

PFEXB
Pack No. 1
No Action

Base
31.0
(Base)
Base

SUMMARY OF MAJOR DECISION ELEMENTS AND ENVIRONMENTAL

PRMXA
Pack No. 2
Proposal

No significant impact
(requires currently
planned fish bypass
improvements at all
projects except Ice

Table 2.1

(Continued)

Decision Packages

PREXA
Package No. 3
No Expansion

Proposal

No significant
impact (Requires
currently
planned fish
improvements at

Harbor and Bonneville Mid-Columbia

29.6
(no significant
change.)

No significant
change

dams.

30.0
(no significant
change.)

Same as 2

EFFECTS
PRDCA PRDCF
Pack Ng. 4 Pack No.
DC/Assured DC/Proposed
Delivery Fed. Marketing

No significant
impact (Except not
dependent on
improved bypass at
Lower Granite and
Little Goose.)

29.6
(no significant
change.)

Same as 2

No significant
impact (Except not
dependent on
improved bypass at
Lower Granite and
Little Goose.)

30.4
(no significant
change.)

Same as 2

HFMXA
Pack No.

Hydro-
First/Proposal

No significant
impact (Requires
currently planned
fish bypass
improvements at
all projects
except Ice

Harbor and
Bonneville.)

29.2
(no significant
change.)

Same as 2

PFMXA
Package No. 7
Pre-IAP/
Proposal

No signifi-
cant impact
(Requires
currently
planned fish
improvements
at all
projects
except Ice
Harbor and
Bonneville.)

29.3

(no
significant
change.)

Same as 2




G¢-¢

G.

6. Resident fish:
Reservoirs
Maximum monthly
average
decrease in
elevation (feet)
at Hungry Horse
Sept., Oct.,
Nov. for
4 study years

Fuel_Use (Annual
Average of 4 study
years)

1. PNW Land
Disturbance
(acres)

2. PNW Coal
Consumption
(1000 tons)

3. CA 0il consump-
tion (1000 Bbls)

4. CA Gas consump-
tion (1000 Gcf)

5. ISW Coal con-
sumption
(1000 tons)

PFEXB

Package No. 1
No Action

Base

650

15,038

678

420

24,359

Table 2.1

(Continued)

SUMMARY OF MAJOR DECISION ELEMENTS AND ENVIRONMENTAL
Decision Packages

PRMXA
Package Ng. 2
Proposal

4.5
(Potentially
significant impacts
at Hungry Horse only)

694

16,017

630

23,998

PREXA PRDCA
Package No. 3 Package No. 4
No Expansion DC/Assured

Proposal Delivery
4.2 4.3

(Potentially
significant
impacts at
Hungry Horse
only)

648

15,020

674

417

24,29

(Potentially

significant impacts

at Hungry Horse
only)

676

15,570

650

402

24,179

EFFECTS

PRDCF

Package No. 5
DC/Proposed
Fed. Marketing

5.0
(Potentially

significant impacts

at Hungry Horse
only)

674

15,525

657

407

24,262

HFMXA PFMXA
Package No. 6 Package No. 7

Hydro- Pre-IAP/
First/Proposal Proposal

4.7
(Potentially
significant
impacts at
Hungry Horse
only)

688

15,918

628

389

24,000

4.7
(Potentially
significant
impacts at
Hungry

Horse only)

688

390

24,009




H. PNW New Resource

Development

(Resource mix in
2003)

1.

9¢-¢

Conservation
(aMW)

. Nuclear

(aMwW)

. Coal (aMw)

. Small Hydro

(aMW)

Total (aMW)

SUMMARY OF MAJOR DECISION ELEMENTS AND ENVIRONMENTAL

PFEXB PRMXA
Package No. 1 Package No. 2
No Action Proposal
646 664-719
1,014 1,127-1,451
0 0

124 124-167
1,784 1,915-2,237

Table 2.1

(Continued)

Decision Packages

PREXA PRDCA
Package No. Package No.
No Expansion DC/Assured

Proposal Delivery
Same as Same as

Same

Same

Same

Same

as

as

as

as

These data assume Maximum capacity rather than the 6,300 MW capacity level.

Same

Same

Same

Same

as

as

as ¢

as

EFFECTS

PRDCF

Package No. 5
DC/Proposed

Fed. Marketing

656>

919~

0*

124*

1,699*

Since analyses indicated virtually no difference

between the Existing and Maximum capacity cases, no intermediate capacity analyses were conducted.

(VS6-WP-PG-13201)

HFMXA PFMXA
Package No. 6 Package No. 7

Hydro- Pre-IAP/
First/Proposal Proposal
Sames as 2 Same as

Same as 2

Same as 2

Same as 2

Same as 2

Same

Same

Same

Same

as «

as ¢

as

as

in new resource effects




Comparison of Environmental Effects of Access for New Resources

Alternatives for new resource access could substantially affect new
resource development in the Northwest (see section 4.4). The contract
configurations assumed for long-term firm export sales also significantly
influrnce the amount and type of resources developed. Removing
restr.ctions on access for new resources could result in approximately
twice the development in the Northwest that could occur under the
proposed new resource access conditions. Furthermore, the vast majority
of this development would be coal generation. Firm sales configurations
involving substantial participation by BPA could tend to emphasize
development of nuclear rather than coal facilities due to the assumed
availability of the WNP-1 and WNP-3 plants.

It is difficult to predict the likely effects of new resource access
provisions on new resource development in California and the ISW. That
effect would depend on many unknowns, including Intertie capacity,
California utilities' future resource plans, power supplies, and
regulatory agencies' policies on the acquisition and financing of new
resources (including PURPA Qualifying Facilities). However, providing
unrestricted firm access for new resources would allow California to make
substantial new resource savings, or to substitute Northwest supplies for
supplies from another region (most likely the Inland Southwest).

(VS6-PG-18102)
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Chapter 3
AFFECTED ENVIRONMENT

3.1 INTRODUCTION

The study area for the proposed action includes:

o the States of Washington, Oregon, Idaho; the portion of Montana
west of the Continental Divide; and areas in Montana, Nevada,
and Wyoming surrounding coal plants that serve the PNW
(collectively referred to as the Pacific Northwest or PNW);

. the Canadian province of British Columbiaj
° the State of California; and
. the States of Nevada, Arizona, Utah, and New Mexico

(collectively referred to as the Inland Southwest or ISW).

Power produced in any one of these regions is frequently transmitted for
use in another region, depending on seasonal and peak-use needs.
Transmission takes place over a network of high-voltage lines (Interties)
that send power for long distances by direct or alternating current. A
major element of this network is the Pacific Northwest/Pacific Southwest
Intertie. (See Figure 3.1 for location of these lines.)

The National Environmental Policy Act (NEPA) requires a description of
the environment where the proposed actions would take place. The
discussion below covers a variety of resources and other variables
throughout the study area which may be affected, to differing degrees, by
the proposals. Individual discussions focus on regional differences
where they are important; some discussions focus on the entire study
area, as appropriate.

This chapter first examines social and economic considerations in the
regions which make up the study area. Topics discussed include geography
and land uses, population, industry, the Intertie system, available power
resources, the demand for power, electricity rates, irrigation and
recreational uses of the river systems and existing cultural resources.
The chapter then describes the natural resources environment of the study
area, focusing on air quality, water quality and fish, and wildlife and
vegetation. Appendix A contains supplemental data on the topics covered
in this chapter.
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Figure 3.1
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3.2 SOCIAL AND ECONOMIC CONSIDERATIONS

3.2.1 GEOGRAPHY/LAND USES

The geography and land uses of the affected environment in British
Columbia and the Pacific Northwest center on three river systems—-the
Columb:a and the Peace Rivers in Canada and the Columbia/Snake River
system in the Pacific Northwest. The Columbia River Basin includes more
than 258,000 square miles of drainage, including most of Washington,
Oregon, and Idahoj; Montana west of the Rocky Mountains; small areas of
Wyoming, Utah, and Nevada; and southeastern British Columbia.

3.2.1.1 Pacific Northwest River Systems

The Pacific Northwest may be divided geographically into several
subregions: the Columbia River and Snake River Plateaus, and four regions
of valley/plains (including the Puget Sound-Willamette Valley) separated
by the Coast Range, the Cascades, and the Rocky Mountains. Half of the
region is covered by forest (primarily Douglas fir), most densely west of
the Cascade Range. Rangeland occupies substantial areas in the Snake
River and Rocky Mountain regions. Agricultural lands are located
primarily on the Columbia River Plateau, along the Snake River, and in
the Willamette Valley. About two-thirds of the land in the region is
publicly owned and managed, enabling the development of land management
programs and extensive recreational opportunities. Land managers include
the Federal Government (including the U.S. Forest Service, Bureau of Land
Management, Department of Energy, and Department of Defense) and state .
and local governments. The rest of the land 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,
including the nation's deepest canyon (Hell's Canyon) along the Snake
River. The rivers then pass through irrigated agricultural areas in the
plateau lands east of the Cascade Mountains, and down through the
Cascades and Coast Mountain Ranges to the Pacific Ocean.

The size of the two rivers and the drop in elevation once created
spectacular falls and annual flooding as glaciers and snow melted in the
mountains. However, over the last 50 years, both the Snake and Columbia
Rivers have been dammed to control flooding, provide irrigation, improve
navigation, and produce electricity. Libby Dam was built on the Kootenai
River in Montana, in response to the Columbia River Treaty, a joint
Canada-U.S. agreement to control flooding along international river
systems (see Section 3.2.1.2). 1Its average flow is 11,970 cubic feet per
second (cfs), with a recorded high of 121,000 cfs and a low of 895 cfs.




The lake formed behind the dam is 90 miles long, and extends into

Canada. Other major Federal dams in the Columbia River System include
Bonneville, The Dalles, John Day, and McNary (Columbia River on the
Oregon-Washington border); Chief Joseph, and Grand Coulee (Columbia River
in Washington); and Dworshak, Lower Granite, Little Goose, Lower
Monumental, and Ice Harbor (Snake River). The location of Columbia Basin
hydroelectric projects is provided in Figure 3.2. A complete list of the
general specifications of Federal Columbia River Power System dams is
found in Appendix A, Table A.l.

Federal hydro projects on the Snake and Columbia River systems are
operated to provide for multiple uses, including power production,
irrigation, navigation, flood control, recreation, fisheries, and
wildlife. These sometimes competing interests are considered by the
project owners and operators (the Corps of Engineers or the Bureau of
Reclamation), who develop project operating constraints, stringent annual
planning criteria, and shorter—term constraints as needed. Flood control
constraints vary by project and are adjusted by the Corps of Engineers
based on projected runoff volumes. Flood control and navigation
requirements are not violated except in emergencies. Special short-term
requirements may also be imposed as necessary by the project
owner/operator.

3.2.1.2 British Columbia River Systems

Both the Columbia and Peace Rivers begin in the Canadian Rocky Mountains
(see Figure 3.3). The area is heavily forested with Douglas fir in the
mountains; valley bottoms in most areas are characterized by western
hemlock stands. The Upland, Subalpine Zone in this portion of the study
area includes Englemann spruce and fir. Portions of the Peace River
drainage are located in the Sub-Boreal and Boreal Spruce zones.

In general, land uses include forestry, mining, and mineral processing,
as well as some cattle farming and tourism in the Columbia River System.
The forest industry dominates the western portion of the system; the
eastern reaches include land uses such as agriculture, forestry, mining,
0il and gas, and transportation. Water resource uses include recreation,
transportation, and power production.

Columbia Lake, the source of the Columbia River, is situated 2,664 feet
above sea level in southwestern British Columbia. The river flows north,
then turns sharply to flow south to the international border, for a total
of 459 miles and a drainage area of 39,550 square miles in Canada. Near
the border, it is joined by the Kootenay River, which begins in the
Canadian Rocky Mountains, proceeds south into Montana and Idaho, and then
returns north into Canada before joining the Columbia (see Figure 3.4).
The Peace River begins at the confluence of the Parsnip and Finlay
Rivers, then flows east through the Rocky Mountains and onto the Alberta
Plateau, eventually emptying into the Arctic Ocean (see Figure 3.5).

Streamflows on the Peace and Columbia Rivers are characterized by
substantial snowmelt freshet, peaking in late June or early July.
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FIGURE 3.2

Columbia River Basin
Hydroelectric Projects
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FIGURE 3.3
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FIGURE 3.4
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variations and, on the Columbia, reduced the occurrence and severity of
flooding along the river. The average annual flow (1932-1982) of the
Columbia River at the International Boundary is approximately

100,000 cfs. Maximum daily flow (during an extensive flood in 1948) was
456,840 cfs. Minimum recorded daily flow (December 1945) was 20,400 cfs.

Control of Columbia River water flow in Canada is now aided by dams built
since the signing of the Columbia River Treaty between the United States
and Canada in 1964. The purposes of this treaty are to prevent flooding
and to aid production of power. Under the treaty, the Canadians built
Mica Dam (McNaughton Lake) and Keenleyside Dam (Arrow Lakes) on the
Columbia River and Duncan Dam (Duncan Lake) on the Duncan River, a
tributary of the Kootenay River. (Elevation ranges at Canadian
reservoirs are presented in Appendix A, Table A.2.) Electrical
generators are installed at Mica Dam, and the feasibility of installing
generators at Keenleyside Dam has been studied. Duncan Dam has no
generators.

Also built on the Columbia is Revelstoke Dam, a large generation facility
located on the mainstem Columbia downstream of Mica Dam. It is operated
as a run-of-river plant. 1/ Corra Linn Dam, completed in 1931 on the
Kootenay River, formed Kootenay Lake.

On the Peace River system, the W.A.C. Bennett Dam created Williston Lake,
the largest single reservoir in British Columbia, with a storage capacity
of 57 million acre feet. Since regulation, maximum streamflows have been
approximately 70,000 cfs (compared to unregulated peak flow of

311,000 cfs) and minimum annual flows between 10,000 and 21,000 cfs. A
second dam downstream (Peace Canyon Dam, Site One) takes advantage of a
drop in elevation below Bennett Dam to produce power, but, as a run-of-
river dam, does not regulate water for flood control. {(Envirocon Ltd.,
1988.) A third dam on the Peace River, to be located at what is called
"Site C," has been proposed by the British Columbia government. This dam
could be built ahead of British Columbia's need in order to export power
to the U.S. The Site C dam would be another run-of-river dam, located
downstream of the Peace Canyon dam. (See Section 1.5, CONNECTED

ACTIONS: BC HYDRO'S PEACE SITE C PROPOSAL.)

1/ Run-of-river plants do not store water, but produce power from the
natural run (or flow) of water downstream.




Ice formation on the Peace River has been altered by the presence of the
dams. The river gradually ices over from downstream up during the fall
and winter. Bennett Dam eliminated formation of the ice sheet upstream
of the town of Taylor, but also increased occurrence of ice jams and
flooding of basements in the town of Peace River. Tests have sought to
determine whether increases in flow (to facilitate power production)
created corresponding changes in ice formation and movement. The tests
found that flow increases eroded the ice sheet at its leading edge, and
flooded the ice sheet at the town of Peace River. Such flooding could
increase the thickness of the ice and potential problems with breakup
(ice pileup on shore, increased flooding). However, no problems were
observed in the spring of the test year (British Columbia Hydro and Power
Authority, October 1982).

3.2.1.3 Physical Geography/Land Uses of California
and the Inland Southwest

California and the Inland Southwest include some of the driest portions
of the United States. Physiographically, the region is composed of the
Coast Ranges, the Central Valley, and the Sierra Nevada Range (all in
California), the Basin and Range provinces, the Colorado Plateau, and
portions of the Rocky Mountains. Topographically, the region encompasses
the lowest and some of the highest elevations in the continental U.S.

The Colorado River Basin is the major drainage for the region, rising on
the Continental Divide and ending at the Pacific Ocean. It contains
major multi-purpose dams such as Hoover Dam, which provides electric
power, water supplies, and recreation areas.

California can be divided into three major land resource regions
(California Facts, 1985). Beginning on the coast, the Northwest Forest,
Forage and Specialty Crop Region is characterized by steep mountains,
broad gently sloping valleys and terraces, arid soils, dense forests of
coastal redwoods, and forest and grass vegetation. Elevations range from
sea level to less than 4,000 feet. Further inland, the Siskiyou Trinity
Area ranges from about 300 to 8,900 feet. It contains rounded but
steeply sloping mountains, narrow valleys with gently sloping floodplains
and alluvial fans bordered by sloping foothills. It supports forest,
open forest, and prairie vegetation.

The second major region, the California Subtropical Fruit, Truck, and
Specialty Crop Region, has low mountains, broad valleys, a long warm
growing season, and low precipitation. This region is heavily irrigated,
and contains the major population concentrations. It ranges in elevation
from sea level to over 12,000 feet in some cases, although most of the
region is substantially lower. Vegetation consists mostly of grasses and
brush, with a strip of forest in the Southern California Mountains.

The third California land resource region is the Western Range and
Irrigated Region. It is a semidesert-to-desert region of plateaus,
basins, plains, and many isolated mountain ranges. Elevations vary from
more than 1,300 feet below sea level to over 14,000 feet at Mt. Whitney
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and Mt. Shasta. The majority of the mountain ranges trend north-south.
Slcepes vary from aimost level to precipitous, and vegetation varies from
shrubs, grasses, pine and fir forest in the north to sparse desert
vezetation in the south. The mountain ranges exert major influences on
the climate of the regicn, with extremes evident in several areas.

The [ land Southwest is in the Basin and Range, Colorado Plateau, and
Rocky Mountain provinces. The land is fairly arid, except for the Rocky
Mountains, which are moderately wet. The area tends to be water-limited,
with most precipitation occurring in the mountains. Vegetation usually
ranges from desert to mountain forests.

3.2.2 POPULATION

In the Pacific Northwest, population is centered around Seattle/Tacoma
(WA), Portland/Vancouver (OR/WA), Eugene/Springfield (OR), Spokane (WA),
and Boise/Nampa/Caldwell (ID). Washington population has grown from
about 4.13 million in 1980 to about 4.38 million in 1985, a 6 percent net
increase (Washington Population Center, June 1986). The population of
Oregon (1980-85) has increased from about 2.63 million to an estimated
2.67 million, a net increase of 1.5 percent. Population in British
Columbia is centered around Vancouver, Victoria, and a few smaller
centers. The population of the province has grown from approximately
2.5 million in 1976 to about 2.87 million in 1984 (Canada Almanac and
Directory, 1986). California population is centered around Los Angeles,
San Diego, San Francisco, San Jose, and Sacramento. Los Angeles
represents the greatest concentration of population in the study area,
with 11,000,000 people living within the air basin. California

population for 1985 was 26,365,000, an increase of 2.2 percent over 1984
(Annual Estimates of Population of California Counties: July 1980-85).
Major population centers in the Inland Southwest (such as Salt Lake City,
Phoenix, Tucson, Albuquerque, Santa Fe, Las Vegas, and Reno) tend to be
much smaller than those in California.

Population is potentially relevant for this project because it affects
load growth (see Section 3.2.6). It is also relevant for evaluating the
significance of changes in air quality (see Section 3.3.1).

3.2.3 INDUSTRY/ECONOMIC BASE

3.2.3.1 Pacific Northwest

The economy of the Pacific Northwest is heavily 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 abundant 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 a
large number of anadromous fish stocks, a resource important to the
Pacific Northwest for the substantial economic value of the sport and
commercial fisheries and for the high cultural and religious value to
Columbia River Basin Tribes and others. The river systems are also
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economically important in providing multiple recreational opportunities
(including boating, swimming, fishing, and windsurfing) and scenic
tourist attractions, including the nationally valued Columbia River
Gorge, and Hell's Canyon, the nation's deepest river gorge. Finally, the
river systems provide economic support for trade, in the form of
transportation of goods into the interior of the PNW.

Although the wood products industry is not electricity-intensive, its
size in the region (as the major manufacturing industry) makes it the
fourth largest industrial consumer of electricity. Primary metals
production, pulp-and-paper production, and chemical production are first,
second, and third in industrial electric use.

As might be expected, unemployment rates in the PNW have always been
higher than the national average because of the cyclical nature of the
region's economy. For instance, almost 28 percent of manufacturing
employment was in lumber, wood products and pulp and paper in 1980. The
reduction in demand for those products has seriously affected employment,
although there has recently been a recovery in the wood products
industry. Similarly, a ninefold increase in the cost of electricity to
the aluminum industry between 1979 and 1983 (in response to increased
costs of BPA power and implementation of provisions of the Pacific
Northwest Power Act) contributed to plant shutdowns and layoffs of
workers (BPA, 1983 Power Rate EIS), although most plants are operating
now. Unemployment rates in Oregon and Washington were 9.7 and

8.3 percent, respectively, for March 1986 (Washington Labor Market
Report, April 19863 Oregon State Employment Division, personal
communication, June 1986).

3.2.3.2 British Columbia

The economy of British Columbia as a whole, and especially the areas
through which the Columbia and Peace Rivers flow, is heavily
resource-based. Forestry, mining, and mineral processing industries are
important sources of income and employment. In many cases, these
industries rely on the river system either for power or transport. The
river systems are also closely tied to another important economic base:
tourism and recreation (Envirocon, 1986).

In British Columbia, high unemployment (currently at 12.7 percent,
seasonally adjusted) has resulted from the regional economic dependence

on natural resources (Labor Force Document 71-001).

3.2.4 INTERTIE SYSTEM

The Pacific Northwest/Pacific Southwest Intertie exists to transport
power between the PNW and California. (The physical facilities are
described in Chapter 1.)

At present, the three transmission lines together have a capacity of
about 5,200 MW. Since 1968, they have carried more than 1,256 average
megawatts (aMW) of surplus energy from the Pacific Northwest to
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California, ranging from less than 170 aMW in 1973 to almost 3,800 aMW in
1982. The current level of surplus energy exported to California is
approximately equal to the output of three large (1,000 MW) coal or
nuclear plants.

Energy transmitted to the Southwest over the Intertie system is generated
at hydro or thermal plants in or associated with the PNW or Canada.

Power generated in the PNW is transmitted to The Dalles area (northern
terminus of the Pacific Northwest/Southwest Intertie) over the region's
high voltage transmission system. Power from Canada is carried over BC
Hydro's grid to one of two links between BC and the PNW: a pair of
500-kV lines near Blaine, Washington, and another pair of 230-kV lines
north of Spokane. Total transfer capability between the BC Hydro and BPA
systems is currently 2,000 MW. From the Canadian border, power from BC
is transmitted over the PNW transmission grid to The Dalles area, where
it feeds into the Intertie. Of the total energy exported to California
over the Intertie, 11 and 9 percent was from Canadian sources in FY 1984
and FY 1985, respectively.

3.2.5 POWER RESOURCES/RESOURCE MIX

3.2.5.1 Pacific Northwest

Hydropower produces about two-thirds of the total electricity used by the
Pacific Northwest. There are 58 major hydroelectric dams, including

31 Federally owned dams, with a combined capacity of 22,000 MW. The
amount of streamflow varies from month to month and from year to year
according to weather and other natural conditions. In years of heavy
runoff, water is readily available to produce electricity needed in the
PNW; when streamflow is down, water stored behind dams is released to
provide additional flow. In an average year, 16,400 aMW of hydro power
is produced; in a very low water year, both streamflow and storage may be
reduced, and only about 12,300 aMW may be produced. In the United
States, major storage reservoirs exist behind Libby, Grand Coulee, Albeni
Falls, Hungry Horse, and Dworshak dams. Three Canadian dams (Mica,
Keenleyside and Duncan) also provide substantial water storage.

Few sites remain in the Pacific Northwest that could effectively
accommodate additional major hydroelectric development. As more power is
required, other ways to produce power are being added to the power base.
In addition to the hydroelectric system, electricity for the region is
also produced at 14 coal units and two commercial nuclear plants. (See
Appendix A, Table A.3 for a listing of major Northwest thermal power
plants.) Thermal power plants have higher variable costs than hydro
plants. However, the ability to operate thermal plants does not depend
upon natural conditions such as weather and water supply.

The PNW energy resource mix also includes energy conservation. The 1980
Pacific Northwest Power Act directs BPA to give the highest priority to
cost—effective energy conservation in acquiring resources to meet load.
BPA's conservation programs are designed to improve the efficient use of
electricity across all broad end-use categories (residential, commercial,
industrial, and irrigated agricultural sectors). By improving end-use

3-13




efficiency, energy conservation offers a means of regulating load growth
and thus offsets the need for new generating resources.

BPA energy conservation programs promote energy efficiency in two ways:
first, through installation of energy conservation measures (such as
insulation, double glazing, more energy-efficient motors and appliances)
in existing facilities (e.g., sewage treatment plants) and structures;
and, second, through promoting the incorporation of energy-efficient
features in new buildings and facilities. By encouraging energy
efficiencies in new buildings, loads will increase at a slower rate
despite regional population and economic growth.

Achievable regional conservation potential varies according to cost.
Estimates included in BPA's 1985 Conservation Supply Document show a
range of achievable regional energy conservation savings for the period
1988-2005 from 627 MW at 13 mills/kWh (levelized 1985 dollars) to

1,758 MW at 52 mills/kWh. These savings accrue from energy conservation
efforts in the following end-use categories: existing residential, new
manufactured housing, appliances, water heating, new and existing
commercial, irrigated agricultural, industrial, and direct-service
industries. 1/

3.2.5.2 British Columbia

The energy resource mix in British Columbia is almost entirely hydro, and
is primarily produced by B.C. Hydro and Power Authority. The only major
thermal plant, a gas/oil plant on Burrard Inlet in Vancouver, is not
normally used, but is maintained in case of an abnormally dry water year
or unexpected load growth (Envirocon, 1986).

3.2.5.3 California

Numerous entities produce power in California: investor-owned and
municipal utilities, the California Department of Water Resources (which
generates and purchases power) and the Western Area Power Administration
(which markets power produced at Federal dams). The generating systems
operated by these entities can together produce about 45,000 MW. About
half of this generating capacity consists of o0il- and gas-fired power
plants. Next is hydroelectric capacity (about 20 percent), followed by
nuclear, coal, geothermal, and cogeneration. About 25 percent of
California's energy requirement has been provided in recent years by firm
contracts with utilities in the ISW and the PNW (Independent Power
Corporation (IPC), 1986).

The resource mix in California has been influenced, in part, by two
factors: the Power Plant and Industrial Fuel Use Act of 1978 and the
historically high cost of gas and oil. The Act sought to spur utilities

1/ BPA, 1985 Conservation Supply Document, pg. 1.3, March 1986. These
estimates do not include estimated energy savings accruing from
implementation of Model Conservation Standards, which are estimated
at 400 MW by 2005, but counted as a load reduction rather than
optional resources for meeting load demands.
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and industries to convert power production to a coal-burning base, and to
reduce the consumption of petroleum products. It contained strict
prohibitions against constructing new oil- and gas-fired plants in large
industrial boilers, except for peaking use (less than 1,500 hours per
year). As a result of the relatively high costs of o0il and natural gas
in the past, ISW coal-fired generation and surplus power from the PNW
have teen used to displace production from California's oil and natural
gas p ants. The recent plummeting of gas and oil prices in the U.S. has
led to an increase in gas and oil generation in California and to a
decrease in imports from out-of-state.

California utilities obtain crude oil from both domestic (Alaska and
California) and foreign sources (Indonesia, South America, and the Middle
East). About 80 percent of the o0il refined in California is extracted
from domestic wells, mostly from California oil fields. Approximately

90 percent of the natural gas consumed in California is imported from the
Southwest and Canada. Small amounts are also received from Rocky
Mountain and Mexican natural gas fields. Remaining needs are met by
domestic natural gas resources (California Energy Commission, 1984). The
domestic supply, initially available at low cost, was a major factor
behind the original decision to build oil- and gas—fired power plants
(Biosystems, 1986).

Data for California power plants on plant capacities, fuel sources by
plant, and transportation methods used to deliver fuels from refineries
or extraction fields are presented in Appendix A (see Table A.4).
Appendix A also includes values for fuel receipts and consumption

(Table A.5), generation by resource type (Table A.6) and fossil fuel
consumption (Table A.7) for the years 1980 through 1984. These data
clearly indicate a substantial decline in the use of fuel oil during this
period. From 1979 to 1984, natural gas consumption by electric utilities
represented from 23 to 35 percent of the total state demand for natural
gas. Although utilities reduced natural gas use in 1983, consumption
rose again in 1984, reaching its highest level since 1981. Utility
consumption of residual fuel oil imports, which in the late 1970s
accounted for 22 percent of total residual fuel receipts by major
markets, declined to approximately 5 percent by 1988 (Biosystems, 1986).

California Energy Commission forecasts indicate that adequate supplies of
natural gas will be readily available throughout the late 1980s and early
1990s. After 1995, forecasters predict that gas supplies for electric
power generation could drop 25 percent below forecasted needs, with
shortages appearing first in southern California. At that time, electric
utilities could switch either to residual or distillate fuels (fuels
distilled from crude o0il), which California refiners could supply, or
could seek other electric power sources (Biosystems, 1986).

Nuclear, cogeneration, and renewable resources are resource types of
major importance to California's future energy supply. While it is
unlikely that significant numbers of new nuclear plant projects will be
initiated in coming years, several projects now under construction are
scheduled to be on-line in the late 1980s and early 1990s. The
development of renewable and cogeneration energy has been spurred by the
Public Utilities Regulatory Policy Act (PURPA) and the California Public
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Utilities Commission's active support of development of renewable and
cogeneration resources, known as Qualifying Facilities (or QFs) under
PURPA. California utilities project that they may acquire over 5,500 MW
of capacity from QFs between 1986 and 2005 (Common Forecasting
Methodology VI submissions to the California Energy Commission). These
projections are made on the basis of current avoided-cost methodology,
which is now being examined by the California Public Utilities
Commission. Changes in standard offers and or avoided costs paid to QF
developers may reduce the amount of QF capacity that is developed.

3.2.5.4 Inland Southwest

The Inland Southwest study area resource mix includes hydro, coal-, gas-,
oil-fired, and nuclear generation. Coal provides the major source
(approximately 58 percent of generating capacity), with oil/gas

(26 percent) and hydro (about 17 percent) following. The Palo Verde
(Arizona) Nuclear Plants #1 and #2 (1,270 MW each), which began
commercial operation in 1986 and 1987, respectively, account for

9.3 percent of the region's installed capacity. As much as 62 percent of
the area's total capacity has been available to supply export power to
California and other areas (Biosystems, 1986). Additional data on Inland
Southwest generating capacity by resource type is presented in

Appendix A, Table A.8.

3.2.6 DEMAND FOR POWER

3.2.6.1 Pacific Northwest

Electric loads within the Pacific Northwest vary according to geographic
location and season. The Puget Sound-Willamette Valley region, where
two-thirds of the population lives, uses the largest amount of
electricity, most of it in the winter for heating. East of the Cascades,
the difference between winter and summer loads is less pronounced in some
areas due to summertime irrigation and air conditioning loads. In some
cases, summertime loads of utilities serving heavy irrigation loads
actually exceed those utilities' winter loads.

Industrial users account for half of electric consumption, and
residential users for one-third. Because the region's hydro-based power
has historically been much less expensive than power in other regions,
residential customers in the region use twice as much electricity at half
the cost per kilowatthour as the national average.

Half of Pacific Northwest loads are served by BPA, which markets power
made available from U.S. Army Corps of Engineers and Bureau of
Reclamation dams and two nuclear facilities: Washington Public Power
Supply System Plant No. 2, and a share of the Trojan plant. The public
utilities and investor-owned utilities (IOUs) sell their own generated
power or power from BPA to regional end-use consumers (those who use and
do not re-sell the power). BPA's authority (see Chapter 1) stipulates
that it serve all requested needs within the region first, and that it
supply power to public utilities and cooperatives before I0Us. Only if
more power is available than is needed by the region can it be sold and
transmitted outside the region.
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Demand forecasts in the late 1970s anticipated an energy shortage. New
generating resources were planned and built into the early 1980s.
However, demand for electricity did not increase as expected.
Consequently, new plants, added in anticipation of the resource deficit,
have resulted in a surplus of firm energy that will be available for a
number of years. The region currently has about 1,000 aMW of surplus
firm energy, in addition to the surplus nonfirm energy that BPA and other
utilities can have available annually in varying amounts, depending on
water conditions. BPA therefore has sought to increase markets outside
the region. The region's energy surplus is estimated to last for

20 years if regional electricity demand is low, and for less than 3 years
if regional demand is higher (see Figure 3.6 for a graph of average firm
surplus).

3.2.6.2 British Columbia

In British Columbia, the 1985 load was approximately 3,600 aMW, and the
projected load for 1987 is approximately 3,800 aMW. Load growth is
projected to be 2.3 percent per year between the 1984-1985 and 1995-1996
operating years. Under BC Hydro's low load forecast, anticipated firm
hydro surplus would decrease from 900 MW in operating year 1985-1986 to
O MW in operating year 1995-1996.

3.2.6.3 California

Statewide peak electricity demand in California in 1982 was 35,434 MW.
Ninety-five percent of this demand was from the three largest investor-
owned utilities and the two largest municipally owned utilities. The
California Energy Commission (CEC) forecasts that between 1985 and 2004,
statewide peak electricity demand will grow by about 1.9 percent annually
and electricity sales will grow by about 1.7 percent annually. Indi-
vidual growth rates projected for the large utilities range from 1.4 to
2.7 percent annually for peak demand and from 1.6 to 2.5 percent annually
for electricity sales (IPC, 1985).

In order to meet these and other needs (such as maintenance, energy
losses, and so on), California's major utilities plan to develop their
own resources, to purchase from facilities owned by private developers,
to purchase capacity and energy from other utilities, 1/ and to develop
conservation and load management programs. Statewide resource additions
amounting to approximately 10,000 MW of capacity and 4,600 aMW of energy
are likely to be available within the CEC's current 12-year planning
period (IPC, 1985).

3.2.6.4 Inland Southwest

In the Inland Southwest study area, current load is approximately

8,373 MW, divided among Arizona (4,069 MW), New Mexico (1,315 MW),
southern Nevada (736 MW), and Utah (2,136 MW). Total generating capacity
is far greater than load, allowing over 60 percent of the power produced
to be exported to serve other markets such as California.

1/ Contracts with Northwest and Inland Southwest utilities have supplied
as much as 25 percent of California's energy needs in recent years.
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Figure 3.6

REGIONAL FIRM ENERGY SURPLUS/DEFICIT

20-Year Projection
Assuming No New Resource Acquisitions
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3.2.7 ELECTRICITY RATES

3.2.7.1 Pacific Northwest Rates

BPA sells wholesale electricity to publicly owned utilities for resale to
their -esidential, commercial, and irrigation consumers; to investor-
owned utilities in an amount equal to their residential and small farm
consurier load; to direct-service industries (primarily aluminum
smelters); and to other regional and extraregional customers as
requested. Electricity produced at the Pacific Northwest dams has been
inexpensive; thus, BPA's rates for wholesale power have traditionally
been low relative to wholesale rates in the rest of the United States.
Before 1979, residential electric rates rose more slowly in the Northwest
than in the rest of the nation. In recent years, rates in the Northwest
have risen more rapidly due to the inclusion of the costs of the
Washington Public Power Supply System's Nuclear Plants 1, 2, and 3 and,
to a lesser extent, programs mandated by the Pacific Northwest Power

Act. The increases in BPA's average rate to its publicly owned utility
customers are:

1938-1965 -

1965 7 percent
1974 28 percent
1979 94 percent
1981 56 percent
1982 60 percent
1983 22 percent
1987 6 percent

About half of the retail power bill paid by a typical PNW residential
ratepayer covers the utility's costs of wholesale power from BPA. In
1985, average residential retail rates in the Pacific Northwest were
estimated to be about 57 percent of the national average.

3.2.7.2 California Rates and Costs

Electricity prices vary substantially among utilities and among customers
of utilities. According to the California Public Utilities Commission,
current average rates for California's largest investor owned utilities
are as follows:

cents/kWh
Pacific Gas and Electric 7.9
Southern California Edison 8.3
San Diego Gas and Electric 10.8

Differences among customers served by the same utility also occur due to
differences in the amount of electricity purchased, timing of use, and
interruptibility of power.
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3.2.7.2.1 Projected Costs and Rates

California utilities have projected electricity demands, costs, and
prices to the year 2004 as a part of their Common Forecasting
Methodology VI (CFM VI) filings with the California Energy Commission.
The Los Angeles Department of Water and Power, Pacific Gas and Electric,
and Southern California Edison project that their sales of electricity
will grow at a rate of 2.1 percent per year from 1987 to 2002. Average
retail rates are projected to grow from 10.3¢/kWh in 1987 to 25.3¢/kWh in
2002. Average rates corrected for inflation are projected to increase
only slightly from 1987 to 1997 and then to grow 2 percent per year more
rapidly than the general rate of inflation. Total costs (i.e., the cost
of operating plants), including the cost of purchased power, are
projected by these utilities to increase about one-third faster, in real
terms (i.e., after adjustment for the general rate of inflation), than
the growth in sales. Other costs (including distribution, service, and
capital costs) are projected to grow more slowly. By the end of the
period, these fixed costs are expected to be a much smaller share of
total cost per kilowatthour than they are at present.

The shares that various energy sources contribute to running costs change
due to their changing shares of total generation and to different rates
of escalation in costs. According to the CFM-VI filings, the cost of
generation in oil- and gas-fired plants is projected to increase by

90 percent, in real terms, by the year 2002. (The current change in the
0il and gas market may reduce this projected increase.) The price paid
for power from cogeneration and other Qualifying Facilities is tied to
the cost that can be avoided by replacing the "marginal' unit; therefore,
the price of QF power rises with the price of oil and gas. On the other
hand, the running costs of generation from nuclear, coal, and geothermal
plants and the price of nonfirm power from the Northwest are projected to
increase only slightly more rapidly than the rate of general inflation.
The running cost of o0il and gas plants is projected at about 130 percent
above the cost of Northwest nonfirm power in 2002, whereas it is expected
to be only about 40 percent above the import price in 1987.

3.2.8 OTHER USES OF RIVER SYSTEMS: RECREATION AND IRRIGATION

3.2.8.1 Recreation

3.2.8.1.1 Pacific Northwest

In the Pacific Northwest, the Wild and Scenic Rivers Act of 1968 has
included as part of its system the following rivers: Rogue and John Day
Rivers (Oregon); Middle Fork of the Salmon and Clearwater Rivers (Idaho);
and portions of the Middle Snake River on the Oregon-Idaho border.
Numerous other rivers are being studied for inclusion in the system. The
Act establishes guidelines for protection of recreation, wildlife, scenic
vistas, and other values of designated rivers. None of the rivers named
above is expected to be affected by the proposed Intertie actions.

In the Pacific Northwest, Federal hydro projects provide numerous
opportunities for recreation at the storage reservoirs and the areas
downstream. Boating, swimming, water skiing, and fishing are typical
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water-related recreaticnal activities; other recreation opportunities
include camping, picnicking, sightseeing, hiking, and recreational
hunting. Many recreation activities are influenced by changes in
reservoir elevation and downstream flows. Changes in Intertie capacity
or policy may affect reservoir operation and, consequently, recreation.

Predictable changes in elevations or flows are more likely to occur at
storage hydro projects, which operate reservoirs on an annual
drawdown/refill cycle to maintain a balance among multiple uses (such as
flood control, power generation, recreation, and fisheries), than at
run-of-river projects. Reservoirs are also operated on a daily and
hourly basis to meet power requirements, minimum flows, project
restrictions, and other short-term requirements. Day-to-day and hourly
project operations are less predictable than longer—term operations.

Run-of-river projects, by contrast, cannot store much water, and are
operated on a daily and hourly basis to meet power needs and other
project restrictions. Effects of Intertie capacity or policy changes at
these projects also are not predictable, since their operation depends on
short-term decisions.

The five Federal storage reservoirs discussed below are operated
seasonally. They offer many recreational opportunities, including
boating, fishing, camping, picnicking, swimming, hiking, sightseeing,
hunting, and wildlife viewing. Reservoir drawdown is based on necessary
flood control space and on power generation requirements. Maximum and
minimum reservoir elevations are shown in Appendix A, Table A.9.

Libby Reservoir

Activities: Boating, fishing, camping, picnicking, swimming, hiking,
sightseeing. The reservoir behind Libby Dam (Lake Koocanusa) is a major
recreation area in northwestern Montana. The reservoir also extends

42 miles into Canada when it is full. Most of the area surrounding the
project in the U.S. is administered by the Forest Service as part of the
Kootenai National Forest. The Corps of Engineers and the Forest Service
have constructed boat ramps, campgrounds, picnic areas, swimming beaches,
and hiking trails along the lake. Except for a visitor facility and
day-use area at the dam (operated by the Corps of Engineers), all
recreation facilities in the U.S. are administered by the Forest
Service. Fishing is a prime recreation interest in the area. About

85 percent of the recreation use occurs during the three-month period
from July through September.

Most of the land surrounding the reservoir in British Columbia is
administered by the Ministry of Lands, Parks, and Housing. The remaining
land is privately owned or leased. Recreation facilities in the Canadian
portion of the reservoir include boat launching ramps, swimming and
picnicking areas, campsites, hiking trails, and a charter boat service.

Hungry Horse Reservoir

Activities: Camping, fishing, boating, sightseeing, wildlife viewing.
The 34-mile-long Hungry Horse Reservoir is located on the South Fork of
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the Flathead River, entirely within the Flathead National Forest in
Montana. The Forest Service administers recreation resources.
Campgrounds are located close to the water's edge, except during periods
of deep reservoir drawdowns (primarily in winter). Campground facilities
also serve as overflow sites for nearby Glacier National Park. The
presence of grizzly bears and bald eagles in the area promotes wildlife
observation and photography. The reservoir received approximately 75,000
recreational-use visits during 1987. The primary recreation season is
June through August. During 1986, the Self-Guided Tour visitor count at
the dam was 34,853, and through October of 1987, it was 31,841 (less than
1986 due to highway construction).

Albeni Falls Reservoir

Activities: Swimming, boating, fishing, camping, sightseeing,
picnicking, horseback riding, hunting, and snowmobiling. Albeni Falls
Dam regulates the discharge of Lake Pend Oreille, a large natural lake on
the Pend Oreille River in northern Idaho. More than half of the land
surrounding the lake is privately owned. The remaining shoreline is
split among railroad and highway embankment, U.S. Forest Service, U.S.
Army Corps of Engineers, and state and municipal ownership. Recreation
facilities include private resorts, campgrounds, marinas, boat ramps,
swimming and picnicking areas, wildlife management areas, and summer and
year-round residences.

A major recreation event each year is the spring Kokanee and Kamloops
fishing derby. The derby traditionally coincides with the beginning of
the summer fishing season near the end of April, and attracts about
2,000 participants (Lake Pend Oreille, Idaho Club).

Grand Coulee Reservoir

Activities: Boating, fishing, camping, picnicking, hunting, and wildlife
observation. (Adjacent land in the Colville and Okanogan National
Forests provides additional recreation opportunities, including hiking,
fishing, hunting, camping, and horseback riding.) Grand Coulee Dam's
Lake Roosevelt is a major recreation area on the Columbia River in
eastern Washington State. The reservoir and its shores constitute the
Coulee Dam National Recreation Area, extending approximately 150 miles
along the reservoir. Recreation facilities, including campgrounds,
picnic and swimming areas, marinas, and boat ramps, are owned and
operated by the National Park Service or a Park Service concessionaire.
The National Park Service estimates there were approximately

800,257 visits to the recreation facilities during 1986 and

1,037,131 visits through November of 1987.

Dworshak Reservoir

Reservoir Activities: Boating, water skiing, camping, picnicking,
hiking, hunting, and fishing. Downstream Activities: Bass and steelhead
fishing, float trips, swimming and picnicking. Dworshak Dam and
Reservoir is situated along the western slopes of the Bitterroot Mountain
Range on the North Fork of the Clearwater River in northern Idaho. The
reservoir is 54 miles long and, when full, has 184 miles of shoreline.
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The dam and lower part of the reservoir are within the Nez Perce Indian
Reservation. The area surrounding the project is primarily forest land,
including wilderness, scenic, and primitive areas. About three-—quarters
of the recreation activity occurs during the period June through
September.

Recreztional facilities along the reservoir are owned and operated by the
Corps of Engineers. Facilities include boat launching areas, picnicking
and camping sites, and remote camping areas accessible only by boat.
Because of downstream recreation uses, the reservoir draft rate and
project outflow are important for recreation at this project. Project
operating limits (firm constraints) have been established accordingly.

3.2.8.1.2 British Columbia

In British Columbia, the recreational activities associated with the
Columbia River system are primarily fishing and hunting. The wildlife in
the East Kootenay area are economically important for sport hunting,
guide-outfitting, trapping, and tourism. Sport hunting, game guiding,
and trapping also occur over much of the Peace River watershed,
particularly around Williston Reservoir (Envirocon, 1986).

3.2.8.2 TIrrigation

In addition to providing for flood control, power production, and
recreation, hydro projects in the Columbia River Basin 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 1,095,000 acres. Only half of this
project has been finished; it currently serves 556,000 acres. Most of
the water for the Project is pumped from Grand Coulee (Lake Roosevelt)
into Banks Lake, which serves as an equalizing reservoir. Because the
pumps for this transfer are located at a fixed elevation in the pumping
plant, low reservoir elevations in Lake Roosevelt can cause problems.
Approximately 2.3 million acre-feet of water are diverted annually for
irrigation at Grand Coulee, with another 20,000 acre-feet annually
withdrawn from the Columbia and Snake River confluence. The
authorization for withdrawal of Columbia River water to irrigate the
second half of the Columbia Basin project will come up for renewal in
1989. The BOR is currently examining several proposals to expand or
complete the Project. The maximum irrigation development alternative
being considered by the BOR is scheduled for completion in 2027--well
beyond the 20-year timeframe studied in this EIS. Of the proposed
alternatives which occur during the timeframe of this study, the maximum
impact on regional firm power (including the effects of water withdrawals
and increased pumping load) would be approximately 50 to 100 MW. The
issue of trade-offs between water use for irrigation and power production
will be addressed in the BOR's environmental impact statement on
Continued Development of the Columbia Basin Project.

3.2.9 CULTURAL RESOURCES

Cultural resources are defined as ''the nonrenewable evidence of human
occupation or activity as reflected in any district, site, building,
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structure, artifact, ruin, object, work of art, architecture, or natural
feature that was important in human history at the national, state, or
local level.'" Cultural resources which could be affected by Intertie
decisions include sites around five storage reservoirs: Albeni Falls
(Lake Pend Oreille), Dworshak, Grand Coulee (Lake Roosevelt), Hungry
Horse, and Libby (Lake Koocanusa). For purposes of analysis, sites were
grouped into locations within successive reservoir elevations of

10 feet. Sites are affected by movement of water into and out of bands
of elevations as the reservoir is raised and lowered and by collectors or
vandals drawn by artifacts exposed by erosion. A range of elevations was
examined for each reservoir, based on current operating ranges:

Libby 2287 — 2459 feet
Hungry Horse 3336 - 3560 feet
Albeni Falls 2049.7 -~ 2062.5 feet 1/
Grand Coulee 1208 - 1290 feet
Dworshak 1445 - 1600 feet

A description of known cultural resources, by reservoir, follows.
Information is from Archeological and Historical Services, 1986.

3.2.9.1 Dworshak

A total of 38 cultural resource sites has been recorded within the
Dworshak Reservoir pool. O0Of these, only five are recorded within the
study elevation range. Many sites are inundated under several hundred
feet of water. It is estimated that, if a survey were to be conducted
along the margins of the reservoir, a substantial number of new sites
would probably be recorded. Most investigations were conducted before
the raising of the pool level behind the dam (Corliss and Gallagher 1971,
1972; Gaarder 1968; Swanson 1971; Swanson and Corliss 1971). These
excavations have documented 8000-plus years of human habitation within
the region. Post-inundation studies have been few (e.g., Knudson et al.
1977; Thomas and Mierendorf 1985), although there are indications that
the archeological remains that have not been documented within this
reservoir may be like those present at Libby Reservoir (see

Section 3.2.9.4).

3.2.9.2 Hungry Horse

There has been little archeological research conducted in the Hungry
Horse Reservoir to date. Only three sites are recorded at this
reservoir; two are at the reservoir margin, and one is completely
inundated. More research would be required to estimate the extent of
archeological remains at relevant elevation levels for this reservoir.

3.2.9.3 Grand Coulee (Lake Roosevelt)

Most survey work was conducted during the filling of the pool and,
afterwards, above the 1,290-foot high water mark (Collier, et al, 1942

1/ This project sometimes exceeds its normal operating limits. The
maximum elevation encountered in BPA studies was 2065.5 feet.
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Larrabee and Kardas, 1966). Numerous other sites were found during a
spring drawdown in 19673 all were recorded at or above an elevation of
1,240 feet (Chance, 1967).

A total of 166 cultural resource sites 1/ has been identified along the
151 river miles of the Columbia, 30 river miles of the Spokane area,

10 river miles of the Sanpoil arm, and 10 river miles of the Kettle arm
comprising the Grand Coulee reservoir. Of these, 97 are prehistoric,

48 are historic, and 21 are both. The 48 historic sites (16 with
Smithsonian numbers) were evaluated for this project. Precise locations
could not always be assigned. Numerous additional sites had only
approximate locations within elevations studied for this project
(1,208-1,290 feet). The largest number of sites evaluated for inclusion
in the National Register of Historic Places are included in the Kettle
Falls Archaeological District (KFAD). This district is located at the
northern end of Lake Roosevelt near the town of Kettle Falls. Nineteen
sites are identified within the district, 14 containing prehistoric/
historic aboriginal components and 2 with historic remains; the remaining
sites contain both prehistoric/historic aboriginal and historic
EuroAmerican components (Masten and Galm, 1986.)

Sites have been affected by erosion, including landslides and site
displacement. Placer mining and relic collecting has also displaced or
destroyed sites. Relic collecting, which removes the resource from the
public domain, appears to be one of the most significant impacts to occur
within the reservoir (Chance, 1967). The cumulative effect is estimated
to be severe. The exact condition of many sites is presently uncertain;
few sites have been evaluated according to National Register of Historic
Places (NRHP) criteria.

Thirty-seven prehistoric and 35 historic sites are anticipated to have
research potential based on the documented nature and extent of cultural
deposits and features. Twenty-one of the historic sites are townsites,
with multi-component deposit potential.

3.2.9.4 Libby (Lake Koocanusa)

Cultural resources investigations since 1950 have recorded

265 prehistoric and historic cultural resources sites (post—inundation).
The entire Lake Koocanusa reservoir, including the lands to 2,659 feet
above sea level elevation, has been declared eligible for listing in the
NRHP as the Middle Kootenai River Archeological District. Many of the
sites were exposed during construction and operation of the dam. The
most recent major cultural resources field investigations were conducted
in 1981 and 1982 and consisted of an intensive, systematic survey and
site-testing program of selected sites above 2,342 feet above mean sea
level (lowest reservoir elevation for those years). The elevation range
considered in the IDU analyses extends below this level. However,
earlier studies identified few sites below the 2,342 foot level.

1/ Within the study area and study elevations.
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The quality of site data is very high. Sites above 2,342 feet have been
thoroughly evaluated and a program outlining future investigations
(including data recovery, ongoing monitoring, and site recordation) is
being implemented by the Kootenai National Forest and the Seattle
District, Army Corps of Engineers. These studies will consider:
long-term (9000 BC to Present) trends and changes in human land use;
human adaptation at the southern margin of the boreal forest; the
beginnings of living in one settled place for hunter-gatherers;
subsistence-related burning in the Northern Rockies; Kootenai Indian
history and heritage; and historic trading and logging activities. Sites
have been affected both before and after inundation, principally from
logging, agriculture, excavation, wave-induced erosion, wind erosion,
relic collecting, vandalism, and off-road vehicle operation.

3.2.9.5 Albeni Falls (Lake Pend Oreille)

A total of 227 sites has been recorded in the Albeni Falls Reservoir
within the bins potentially affected by this project. Thirty—-four sites
are historic; 172 prehistoric; and 21 sites combine historic and
prehistoric components. Site survey began in the 1950s and continued
intermittently until 1985, when most of the reservoir was surveyed by
Gough and Borenson (1985) and Miss and Hudson (1986). Most of the
cultural resources recorded within the fluctuation zone of the reservoir
are located on the gently sloping beaches which are generally bordered by
low (about .5 to 1 meter) eroding terraces or cut banks.

None of the sites has been submitted to the State Historic Preservation
Officer (SHPO) for review or been subsequently determined eligible for
inclusion in the NRHP. Of the prehistoric sites recorded, 53 are judged
to have research potential (the others cannot be judged due to lack of
sufficient information). Most historic sites are extremely marginal
because they are isolated artifact scatters or are features lacking
meaningful contexts. However, 11 of the sites appear to have a potential
for important information within a meaningful historic context
(Archeological and Historical Services, 1986). These sites include the
Farragut Naval Base; the Pend d'Oreille City Townsite; the Ponderay
Smelter; the Bayview Lime Kilnsj; Lake Mines; the A.C. White
Sawmill/Laclede Ferry Landing; the (possible) Markam Homestead (1860s);
Seneacquoteen; debris near Seneacquoteen; the Venton Townsite; and
(possible) Northern Pacific Railroad construction camps. Of these,
Seneacquoteen is most notable and possibly the most historically
significant place in northern Idaho north of the Coeur d'Alene mines and
the Cataldo Mission.

The greatest impact on these sites has been from erosion. In some
instances, as much as 3 feet of the upper deposits of sites has been
lost, and there is from 1 to 2 feet (or more) horizontal erosion per year
in some areas. Relic hunters contribute to impacts on prehistoric
resources as well. Seventy-six percent of all historic sites are located
within bins 1 and 2, and are, therefore, already subject to considerable
erosion and relic collecting under current operations. Natural
deterioration will, nevertheless, continue to have the most significant
impacts on historic sites.
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3.3 NATURAL RESOURCES ENVIRONMENT
3.3.1 AIR QUALITY 1/

Air quality is a concern in certain defined air basins 2/ and around
certain generating plants in the study area (see Appendix A, Figure A.l
for lccations of substantially affected generating plants; Table A.10 for
California basins affected and Table A.11 for substantially affected
coal-fired power plant locations and nearby populations; Table A.12 for
populations of affected California Air Basins and Table A.13 for ambient
air quality data for areas near affected plants and in California
basins). Air quality may be measured in terms of concentrations of
pollutants of concern and the extent to which these approach the ambient
air quality standards set by the U.S. Environmental Protection Agency
(see Appendix A, Table A.l4). Pollutants of concern in this analysis are
those produced by extracting, processing, transporting, and burning coal,
0oil, and gas to produce electric power. Principal pollutants produced
include sulphur dioxide (SOj), nitrogen oxides (NOy), and total
suspended particulates (TSP).

In the PNW and ISW, existing SO9 concentrations in the vicinity of

plants whose operations may potentially be affected by Intertie actions
are generally low and do not exceed the Primary Standard. TSP levels, on
the other hand, do reach or exceed the Primary Standard in a few cases.
This is particularly true in rural areas, where dust from unpaved roads
and agricultural activities enters the air in large amounts (Biosystems,
1986).

In California, annual basin average concentrations of TSP and SO, are
comparable to those around PNW and ISW plants. (It should be noted that
the PNW and ISW values are representative of air quality in the general
vicinity of the generating stations and are higher than regional
averages. The values for California, on the other hand, are averages
over the air basins.) In most cases in the California basins, power
plant emissions represent a small portion of the existing regional
emission levels of TSP, but PNW and ISW coal plants may be the main
regional sources of both TSP and SO, (see Appendix A, Table A.15).

NOy, produced in the combustion of o0il, gas, or coal, combines with
hydrocarbons in sunlight to produce ozone. In areas with large amounts
of sunlight and high hydrocarbon concentrations (such as the Los Angeles
Air Basin), ozone becomes a pollutant of concern. Ozone levels average
well below the Primary Standard over the PNW and ISW affected areas.

1/ Since operation of British Columbia's single thermal plant would not
be affected by any of the proposed actions, no description of air
quality in this region is provided.

2/ Three of the subregions for analysis of air quality in California are
traditional air basins, which are areas that largely confine the
pollutants emitted within them. The pollutants tend to circulate and
mix together within the basins.
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A related concern is acid deposition. Oxides of nitrogen and sulfur can
combine in the air with water to form acid rain or snow which may
adversely affect water resources and plant and animal life. A National
Acid Precipitation Assessment Program has begun to study sites for acid
deposition. Western sites vulnerable to acid deposition include the
Cascade Mountains of western Washington, the Sierra Nevada mountains east
of San Francisco, the San Francisco Air Basin, the Los Angeles Air Basin,
southeastern Arizona, and central Colorado. The link between changing
levels of generation and observable impacts of acid deposition is complex
and difficult to quantify, depending on many variables such as
microclimate, alkalinity of soil and water, and soil depth and
composition. (Data on concentrations of components of precipitation
related to acid deposition are presented in Appendix A, Table A.16.)

3.3.2 WATER QUALITY AND FISH

The study area includes a wide variety of water resources and fish
species. Water resources potentially affected include groundwater
supplies, rivers, streams, reservoirs, lakes, ponds, estuaries, marshes,
and ocean water. Fish species include the full range dwelling in such
water bodies, from the warmest zones in California to the cold waters of
British Columbia. Except where specially designated or protected species
are involved, therefore, the environmental description for these
resources will be generalized by region. Characteristic species are
listed in Appendix A, Tables A.17 and A.18.

3.3.2.1 The Hydroelectric System

3.3.2.1.1 Pacific Northwest

Pacific Northwest rivers are host to numerous anadromous fish (species
which migrate down the rivers to the ocean, then return upstream to
spawn). To complete their journeys, they must negotiate up to nine dams
which have impounded most of the free-flowing sections of the Columbia
River. Fish journeying to the natural spawning areas in the Snake River
and its major tributary, 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 mark 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 troutj
three species of salmon (chinook, coho, and sockeye); and shad. Unlike
species of the salmon family (salmonids), however, shad do not inhabit
smaller tributaries, but use mostly the mainstem of the Columbia and
Willamette Rivers. Other anadromous species include the white sturgeon,
striped bass, eulachon, and Pacific lamprey. Anadromous fish, and
particularly salmonids, require high-quality water. Water temperature,
dissolved oxygen, and nitrogen supersaturation have created the greatest
water quality problems for fisheries in the Columbia River Basin.

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

Many resident species are relatively tolerant of stressful environmental
conditions such as high temperature, low concentrations of dissolved
oxygen, and the presence of small amounts of certain toxic pollutants.
Anadromous salmonids generally do not tolerate such conditions as well as
resident species, especially when such conditions develop quickly.
Anadromous fish migration, spawning, and survival of eggs and juveniles
are closely linked to water temperature. Flow rates affect the travel
rate of both upstream and downstream migrants. Dissolved oxygen
concentrations affect the rate of development and growth of eggs, larvae,
and juveniles. Effects of toxicants on juvenile salmonids have been
studied extensively, and salmonids are known to be generally more
sensitive to many pollutants than other groups of fish.

Both anadromous and resident fish have been affected at different stages
of their life cycles by the environmental changes created by the
existence of hydro projects in the Columbia River system. The following
discussion focuses, in turn, on downstream-migrating juvenile salmonids,
upstream-migrating adult salmonids, and resident fish.

Downstream Migrants

Downstream migration is greatest during April, May, and June,
historically the periods of greatest flow in the mainstem. High flows
mean increased spill at most dams, facilitating the passage of juvenile
salmonids through the system. Excessive spill, however, may create high
dissolved nitrogen levels (nitrogen supersaturation), which is
detrimental to both downstream-migrating juveniles and upstream-migrating
adults.

Downstream migrants (between 5 and 30 percent) may also pass through dam
turbines at each facility. Turbine mortality may result directly or
indirectly from injury to the fish from pressure or impact; stunned fish
surviving the turbine discharge may be eaten by predators. The type of
turbines, efficiency of turbine operation, presence of predator fish,
time of passage, and a number of other factors are important variables in
determining survival through the powerhouses.

Fish have also been affected by the transformation of what was a
fast-moving stream into a series of slow-moving lakes or reservoirs
behind dams. Downstream migration time has slowed, and has subjected
downstream migrants (particularly juveniles) to considerable biological
stress. Migration time is linked to survival in several ways. Prolonged
delays expose juveniles to predation and disease and can cause them to
lose their time-critical ability to adapt to saltwater when they reach
the ocean.

Survival of juvenile fish can also be affected by stranding. When
storage reservoirs are rapidly drawn down, small fish may become isolated
in discontinuous pools formed as the water recedes. They can become
easy prey for birds and animals, or may die as the temperature of shallow
pools increases and oxygen is depleted.
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Upstream Migrants

Significant otherwise unexplained losses of adult, upstream migrants are
attributed to Columbia and Snake River dams. Most adult mortalities due
to dams are directly or indirectly linked to delays in migration and seem
to be species-related. Some fish ascend the fish ladders provided for
upstream passage but allow themselves to pass back over the dam via the
spillway ("fallback'"). They must then reascend the ladder. Although
fallback may occur to some degree at most dams, the problem is especially
acute at Bonneville Dam, where fallback has been estimated at between 25
and 35 percent.

Hydropower peaking may also adversely affect upstream passage of adult
salmon and steelhead. Peaking operation can cause forebay and tailwater
elevation fluctuations beyond design limits of fish passage facilities at
dams, which reduce the ladders' ability to attract and pass adult
salmonids.

Resident Fish

Resident fish tend to inhabit a particular area of the river (reservoir)
for long periods of time (seasonally) or throughout most of their lives.
Thus, the distribution and abundance of various species is affected more
by local habitat conditions than by general conditions prevailing
throughout the river system.

Warm water species, such as the largemouth bass, bluegill, and crappie,
are particularly susceptible to reservoir fluctuations. They spawn in
the spring when the water warms to about 60 degrees. Nests are
constructed in sheltered shallows, near the edges of the reservoirs, at
depths from less than 2 feet to about 10 feet. Increases in reservoir
fluctuations could change water temperatures or expose nests, killing the

eggs.

Resident trout are reared in hatcheries and stocked in many lakes,
reservoirs, and streams throughout the Northwest. Most of the easily
accessible trout waters are stocked annually because natural production
cannot keep pace with demand. Rainbow trout are fairly tolerant of warm
temperatures and inhabit the reservoirs and tributary streams throughout
the system. Other resident fish inhabit the colder portions, seeking the
mouths of cold streams, underwater springs, and cool main currents.
Spawning, however, must be accomplished in tributary streams because the
reservoirs, except for areas immediately below the dams, do not provide
suitable spawning habitat (a gravel substrate with highly oxygenated
water percolating through it).

Reservoir waters often favor the establishment and proliferation of
nongame species because the new habitat is not ideally suited for
establishing a dominant population of either warm- or cold-water game
species. In many cases the two habitat types overlap, and warm and cold
water species coexist. Reservoir environments which exist today have
permitted warm water species to proliferate, although not in great
abundance, while spawning populations of trout are confined to the colder
tributary streams.
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The fish problems associated with Columbia and Snake River dams have been
developing for a number of years. In many cases, mitigation for some of
the expected fisheries losses was provided at the time of construction.
Hatcheries were built or operational funds allocated to rear fish to
replace those lost due to inundation of spawning grounds and other

causes The Pacific Northwest Conservation and Power Planning Act
(Northwest Power Act) of 1980, which established the Columbia Basin Fish
and Wildlife Program, provides guidance to BPA to fund Federal and State
agencies, Indian tribes, and private individual proposals to mitigate the
loss of fish and wildlife throughout the Columbia River Basin due to
hydroelectric projects. These projects include such things as anadromous
and resident fish hatchery construction, improvement of fish passage
facilities, fish and wildlife habitat enhancement activities, and water
requirements to provide adequate flows during critical fish migration
periods.

3.3.2.1.2 British Columbia

In the Peace River system of British Columbia, most of the tributary
streams support populations of sport fish (Bruce and Starr, 1977) by
providing critical spawning and rearing habitat. Numerous species are
also found in the Peace River itself and in reservoirs behind dams.
Species such as lake whitefish have increased in number since impoundment
of their native rivers. By contrast, rainbow trout populations in
Williston Reservoir are now declining rapidly. Kokanee salmon are widely
distributed, suggesting that large populations may eventually become
established throughout the reservoir (Halsey, et al., 1976).

Hydroelectric development projects in the British Columbia portion of the
Columbia River system, however, have significantly affected the natural
productive capability of fisheries. In particular, the loss of
reproductive habitat in tributary streams, elimination of productive
littoral areas, and blockage of migration routes have threatened stocks
of rainbow trout, Dolly Varden char, kokanee, cutthroat trout, and
mountain whitefish (Envirocon, 1986).

The Mica Dam reservoir and its tributaries support populations of Dolly
Varden char, rainbow trout, mountain whitefish, burbot, squawfish, and
suckers. Duncan Reservoir supports small populations of rainbow trout
and Dolly Varden char but is essentially unproductive due to glacial silt
conditions. Duncan River, however, provides spawning habitat for the
economically important Kootenay Lake rainbow trout and kokanee stocks.
Changes in water flow and temperature have threatened these stocks.

Koocanusa Reservoir supports populations of cutthroat trout, Dolly Varden
char, mountain whitefish, and burbot. The major loss of stocks has
occurred in the main Kootenay River itself. Extreme fluctuations in the
flows between winter and summer has reduced the productivity of this area
(Envirocon, 1986).

3.3.2.2 Thermal Plants and Water Use

Nuclear and coal-, oil-, or gas—fired generating plants use water for
cooling. Water is taken from rivers, aquifers, Pacific coastal waters,
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or reservoirs, and is recycled within the plant or returned to its
source. (A more complete description of the process is found in

Section 4.3.3 of this EIS.) Characteristic and/or important fish species
in water bodies utilized by generating plants shown in the analysis to be
substantially affected by potential Intertie decisions are listed in
Appendix A, Table A.18.

3.3.2.2.1 Pacific Northwest

The Yellowstone River in Montana, the Green River in Wyoming, the
Skookumchuck River in Washington, and the Columbia River in Oregon,
supply water for cooling purposes to Pacific Northwest thermal plants.

The Yellowstone River supports the largest and most important
recreational fishery in Southeast Montana, with over 30 species of
primarily warm water fish such as catfish and sturgeon in the Forsyth,
Montana, area. Precipitation and runoff in the area are low. The river
supplies water via pipeline to Castle Rock Reservoir which supports a
warm water fishery and is used for the water for the Colstrip coal plant,
near Forsyth.

The Green River, near Green River, Wyoming, is regulated at Fontenelle
Reservoir. It supports a blue-ribbon fishery for brown and rainbow
trout. The river supplies water for the Bridger coal plant. The
historical mean annual discharge is 1,763 cfs. Minimum discharge occurs
in the winter (688 cfs in February 1984).

The Skookumchuck River, regulated by Skookumchuck Dam, supplies water to

the Centralia coal plant. It is a typical Cascade Mountain stream with a
full complement of resident and anadromous salmonids (chinook, coho, and

chum salmon; steelhead; and cutthroat trout) which use the area near the

plant for spawning.

Carty Reservoir, filled with water pumped from the Columbia River,
supplies water for irrigation and for cooling the Boardman coal plant.
That cooling water is discharged back to the reservoir. The reservoir
supports sculpins and smallmouth bass. There is no recreational use of
this reservoir.

The Columbia River also supplies cooling water to the WNP-2 nuclear plant
and Hanford Generating Project, both at Hanford, and the Trojan nuclear
plant near Rainier, Oregon.

Groundwater from the Humboldt River basin supplies the Valmy coal plant
in Nevada. The aquifer also supplies domestic consumption and livestock
(Biosystems, 1986).

3.3.2.2.2 California

California plants use and return water from and to multiple sources. The
Sacramento and San Joaquin Rivers are sources of water for cooling for,
respectively, the Pittsburg and Contra Costa plants. The adjoining
deltas formed by the rivers and three bays (Suisun, San Pablo, and San
Francisco) include 680 miles of navigable channels interspersed with
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leveed islands used for agriculture. Water resource projects have
altered distribution, seasonality, and magnitude of estuary flows here
and in nearby salt and brackish marshes. Fresh-water flow into the
estuary is less than 40 percent of the natural flow that existed before
water diversions, and there is an apparent link between inflow and the
capacity of the estuary to assimilate wastes (Nichols et. al., 1986).
Several species of anadromous fish (such as chinook salmon, steelhead
trout, striped bass, sturgeon, and shad) use these bays and deltas during
various life stages. Abundance of many of these species has declined
from historic levels in the last decades. Increased export of water from
the basin and changing patterns of seasonal flow have contributed to much
of this decline. Seasonal flow patterns have changed because the high
winter flows are now stored behind dams and subsequently released during
the low flow irrigation season (Biosystems, 1986).

Moss Landing Harbor supplies water for cooling at the Moss Landing
plant. Water is discharged from units 1 through 5 to Elkhorn Slough, an
estuary lagoon with substantial seasonal changes in water quality. The
slough is a National Estuarine Research Reserve under administration of
the National Oceanographic and Atmospheric Administration (NOAA). Water
from units 6 and 7 is also discharged to the Pacific Ocean. The slough
and bay support rich estuarine and marine communities, including over

70 species of fish (local species with important sport or commercial
values are listed in Appendix A, Table A.18). The slough serves as an
important spawning and nursery area for many of these species. It also
supports many varieties of shellfish. Since 1983 it has been used as a
feeding area by sea otters, a Federally endangered species. The Morro
Bay plant is also located in an area with high fish and shellfish
populations.

Several plants are located on the Pacific Ocean in southern California.
These plants all use once-through cooling systems drawing water from
nearshore areas. A high diversity of fish species (see Appendix A,

Table A.19) has been found in a study of King Harbor (near the Redondo
Beach generating station). This is representative of the El Segundo site
as well (J. Stephens, personal communication, May 1987). The species
list in Table A.19 was compiled before the 1978 "El1 Nino" brought warmer
conditions to this area. Many of the cold water species (e.g., rockfish
and shiner perch) have been replaced by warm water species from further
south (J. Stephens, personal communication, May 1987).

The Huntington Beach, Mandalay, and Ormond beach plants are located near
areas with flat sandy bottoms and more turbid water than King Harbor.
The fish community in these areas is dominated by croaker. The Alamitos
plant intake is located in a shallow embayment with a mud and sand
bottom. Dominant fish species are croaker and surf perch. The Hunters
Point plant draws cooling water from south San Francisco Bay. Current
and tides in the area produce a turbulent, well-mixed water mass with
salinity near ocean conditions. Dredging and filling in the area have
left very little unaltered bottom sediments. Pollution, siltation, and
ship wastes have led to a decline in fishery quality.

Two San Bernardino County plants have closed-cycle cooling systems using
mechanical draft cooling towers. The Coolwater plant draws groundwater
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from near Dagget; the Etiwanda plant uses municipal water in Etiwanda.
Other uses of groundwater in the area include some agricultural use and
domestic use by a Marine Corps base and the City of Barstow.

3.3.2.2.3 Inland Southwest

Rivers and groundwater supply cooling water for ISW power plants. Three
plants in Arizona use groundwater for cooling. These plants (Cholla,
Coronado, and Springerville) are located in the Plateau Uplands
Province. They are the major consumers of groundwater in the area and,
when fully developed, will undoubtedly be mining the aquifer (i.e., use
by these plants will exceed recharge) (James Marie, personal
communication, May 1987). This will cause a decline in water levels in
the aquifer and will also deplete flows in the Little Colorado River and
local springs.

The Hunter power plant uses water from both Ferron and Cottonwood Creeks
in central Utah. The plant uses a closed-cycle, mechanical draft tower
cooling system, and has no discharge of waste waters. There is no
significant fishery in this area. The waters in these creeks are also
used for irrigation.

The San Juan plant in New Mexico uses water from the San Juan River near
Fruitland. At this point, the river has been impacted by upstream uses
(primarily irrigation) and supports only a small warm water fish
population consisting of channel catfish, crappie, threadfin shad, and
some bass. This area historically supported Colorado squawfish and
razorback sucker (Federally endangered species), and there has been some
talk of attempting to re-introduce them (Gary Thorne, personal
communication, May 1987).

The Mohave plant (Clark Co., Nevada) uses a closed-cycle cooling system
and supplements Colorado River water with water recycled from the coal
slurry pipeline supplying the plant. The reservoirs and free-flowing
sections of the Colorado River in this area support many uses including
recreation, municipal supply, irrigation, and hydroelectric generation.
Lake Powell and Lake Mohave support fisheries including striped bass,
largemouth bass, smallmouth bass, walleye, rainbow trout, and threadfin
shad. Lake Mohave also supports razorback sucker and bonytail chub (a
Federally endangered species). The tailwaters of Lake Powell support a
major fishery for trophy rainbow trout and brook trout (Bill Silvey,
personal communication, May 1987).

3.3.3 WILDLIFE AND VEGETATION

3.3.3.1 Western United States

Vegetation within the Pacific Northwest, Inland Southwest, and California
falls into five general community types—-forests/woodlands, shrublands,
grasslands, deserts, and riparian/wetland (see Figure 3.7). Each plant
community has characteristic associated wildlife types. Because the
diversity is so considerable, and because combinations of these
communities may occur with an intermixed or "edge' effect, the following
discussions will focus on plant communities and associated wildlife.
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Specific types will be mentioned only as typifying a group or where
species are specially protected. Detailed information on plant
communities and wildlife habitat is presented in Appendix A, Table A.20,
and lists of characteristic wildlife species are found in Table A.21.
(Information following is from Biosystems, 1986.)

3.3.3.1.1 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 to change are older stands of trees of various ages, which may
take a century or more to develop and thus cannot easily or quickly be
replaced.

Large and small mammals, including deer, members of the weasel and skunk
family, and rodents such as squirrels and porcupine, are found in the
forested areas. Any of these mammals that prefers a narrowly defined
habitat can be affected by disturbance or removal of 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.

3.3.3.1.2 Shrubland/ Wildlife

Shrublands are located in areas too harsh for forests and/or areas
subject to repeated natural disturbances such as floods or fires. They
may therefore be more resilient to human disturbances, but may also be
replaced by grasslands species if they are disturbed. The major
shrubland communities in the area (California Chaparral, Wyoming Basin,
and Intermountain Sagebrush) are separated by mountain ranges, and so
terid to contain widely differing wildlife communities. They do share
adaptable wide-ranging species such as mule deer, coyote, gray fox,
mountain lion, and a variety of birds. Each shrubland contains birds and
many small mammals and all contain the ermine, a common hunter of these
mammals.

3.3.3.1.3 Grasslands/Wildlife

With its tremendous volume of seed-bearing but nonwoody materials,
grasslands typically sustain fewer kinds of wildlife, but very large
numbers of individual species such as rodents (e.g., ground squirrels).
These small mammals attract predators, including hawks. The three
predominantly grassland provinces (California Grassland, Palouse, and
Great Plains--Shortgrass Prairie) are separated by mountain ranges. Only
wide-ranging mammals such as mule deer, coyotes, and badgers occur in all
three. Pronghorn antelope and the endangered black-footed ferret
(Musteal nigripes) are also found in the Great Plains. Grasslands
habitat supports fewer birds because appropriate perching and nesting
habitat is sparse.

3.3.3.1.4 Desert/Wildlife

Deserts are harsh and fragile environments in which plant growth rates
are slow. Revegetation may take years or decades. The wildlife
inhabiting this environment is often very specialized for the harsh
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conditions, obtaining water from vegetation and avoiding daytime heat by
being active primarily at night. Dominant carnivores are small and
nocturnal. They include the coyote and spotted skunk, as well as the
endangered kit fox (Vulpes macrotis) in some areas. Varieties of rodent
(such as kangaroo rats and ground squirrels) are fairly common. Areas
with cactus or brush may support a variety of birds, especially where
water sources allow trees to grow.

3.3.3.1.5 Riparian/Wetland/Wildlife

Riparian/wetland plant communities have very high vegetation and wildlife
value. This discussion on riparian vegetation is not classified
according to habitat type because of the great diversity along the
Columbia and Snake Rivers and their tributaries. These habitat types can
range 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
also use these areas.

Before dams were built on the Columbia River and its tributaries,
riparian vegetation zones developed through natural succession. Many
plant species dependent on a high water table or periodic inundation were
present. However, some areas subject to natural flooding eroded and were
unable to support much vegetation. The flooding of the river valleys as
dams were built destroyed much of the original riparian vegetation. In
some cases, new vegetation similar to previous types has replaced
original vegetation, but it has occurred higher on the shoreline to
correspond with the new, higher waterline.

Changes or disturbances to water areas, wetlands, and the high-yield
grain crops adjacent to wetlands, contribute to an increase or decrease
in wildlife and waterfowl populations and habitat. These changes and
disturbances are associated with shoreline construction, water level
fluctuations, and shoreline erosion. Shoreline erosion in some areas has
created unstable conditions in which vegetation cannot become
established. Slides and wave action continuously remove soil and plant
materials. Construction efforts to control water erosion have created
miles of shoreline covered with rock riprap in which little will grow.
Water level fluctuations also have prevented the riparian community from
developing, except near the highest pool elevation.

3.3.3.2 British Columbia

The mountains of the Columbia River Watershed in British Columbia produce
alternating moist and dry zones across the watershed. Vegetation types
vary greatly with elevation, producing a diversity and abundance of
wildlife not found elsewhere in the province.

The East Kootenay area (see Figure 3.8) is well known for its big game
populations and includes the most highly rated winter ranges in the
province. The region contains most of the elk, bighorn sheep, and
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white—-tailed deer in B.C., and large populations of mule deer, mountain
goats, and black bear. Smaller numbers of moose, caribou and grizzly are
also present in remote areas. Extensive wetlands and associated lakes in
the Rocky Mountain Trench (Columbia Marshes) are used by tens of
thousands of migrant waterfowl, several thousand of which stay to nest.
These rich marshes are also home to many muskrats, beaver, great-blue
heron:z, ospreys, and bald eagles. Several waterfowl habitat developments
have peen constructed along the Columbia and Kootenay River valleys. The
wildlife in the East Kootenay is economically important for sport
hunting, guide-outfitting, trapping, and tourism (Envirocon, 1986).

The West Kootenay area is wetter than the East and receives more snow.
Its big game populations are consequently less abundant. Moose are
common in the northern portions, and mule deer, elk and white-tailed deer
live in the southern valleys. Mountain goats are found throughout the
area at higher elevations. Small numbers of caribou and grizzly bear
live in remote alpine and subalpine habitats. Black bears and many
forest-dwelling furbearers are widespread. The only major wetland
complex occurs at Creston, where the province's largest waterfowl habitat
development has been constructed. Thousands of swans and other waterfowl
stop during migration, particularly in spring, and many ducks, geese, and
ospreys nest in or near the controlled marshes. Smaller natural wetlands
occur in the valleys of rivers tributary to the Columbia. These and
low-gradient streams provide habitat for otter, beaver, a few waterfowl,
and other wetland species (Envirocon, 1986).

The moose is the most abundant and economically important big game animal
in the Peace River watershed. Near the Williston Reservoir, most
low—elevation winter range has been flooded. However, moose populations
in the foothills and in nonagricultural parts of the plains are among the
highest in the province. Mixed forest/shrub habitats along many of the
area rivers provide high-quality winter range for moose. This region
contains the only significant deer herds in the northern half of British
Columbia. Caribou, Stone's sheep, mountain goats and grizzly bears are
present, but not abundant in the western, mountainous parts of the
watershed. Sport hunting, game guiding and trapping occur over most of
the area (Envirocon, 1986).

Habitat for trumpeter swans, Canada geese, and various ducks is primarily
restricted to lakes and marshes on flat uplands east of the foothills.
Large numbers of waterfowl move through the Peace River valley during
spring migration; however, few of them nest along this or other rivers in
the area. Alluvial forest and shrub habitats along major river courses
are prime habitats for ruffed grouse, nesting songbirds, and small
mammals. Beaver are fairly common in low-gradient river reaches and back
channels, and mink and otter also live in these aquatic habitats. A
small number of ospreys and bald eagles nest along shorelines of the
larger lakes and rivers (Envirocon, 1986).

(VS6-WP-PG-18112Z)
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Chapter 4
ENVIRONMENTAL CONSEQUENCES
INTRODUCTION

The decisions that BPA will make regarding the development and use of the
Intertie represent the initial stage in a series of actions and reactions
that could affect the environment. The purpose of this chapter is to
describe how BPA analyzed the potential decisions and their potential
consequences and to describe the findings. '

Chapter 4 begins with a description of how Intertie decisions could
affect power exports between British Columbia, the Pacific Northwest, and
California. This information is followed by a breakdown of how these
sales would affect the types and amounts of generation facilities
operated throughout the study area, including the Inland Southwest. The
types of resources include hydroelectric, coal, nuclear, oil and gas
plants, conservation, cogeneration, renewable resources, geothermal, and
pumped storage facilities. This information provides the foundation for
the analysis of environmental and economic impacts that makes up much of
the rest of Chapter 4. The chapter closes with a presentation of the
anticipated effect of Intertie decisions on the need for new generation
resources and a discussion of the economic aspects of the proposed
actions.

The effects of Intertie decisions on sales levels and on generation by
resource type are presented for all types of resources in the first
section of this chapter. This format makes it easier to evaluate how
such decisions may influence the mix of resources operated to serve
loads. However, for purposes of analyzing the effects on factors in the
physical environment (e.g., air quality, water quality, consumption of
nonrenewable resources, and fisheries), the presentation focuses first on
hydroelectric resources and subsequently on thermal resources. This
presentation results in a more efficient discussion of impacts peculiar
to hydroelectric versus thermal facilities, since they tend to be quite
different.

The discussion of the effects of potential changes in hydroelectric plant
generation begins with a discussion of how such changes could affect
spill amounts, flow rates, reservoir levels, and water quality. Next,
there is a description of how these operational changes would be expected
to affect fish, recreation, irrigation, and cultural resources.

The next major section of Chapter 4 describes the environmental impacts
of potential changes in the operation of thermal facilities. It
addresses the potential for impacts on air quality, water quality,
fisheries, consumption of nonrenewable resources, and wildlife and
vegetation.

Before beginning the discussion of how the proposed decisions would be
expected to affect power sales, plant operation, and resource
development, it is important to explain the general methodological
approach used throughout the analysis of Intertie development and use
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decisions. More information on techniques of analysis specific to
particular environmental factors is presented as appropriate throughout
Chapter 4.

The analyses were designed to account for the effects of three distinct,
but related decisions dealing with Intertie capacity, formula allocation
of hourly access to the Intertie, and long-term firm marketing
arrangements. Several alternatives, or conditions, were examined for
each of these potential decisions. As indicated in earlier chapters,
Intertie capacity was considered at four different levels: 5,200 MW;
6,300 MW; 6,800 MW; and 7,900 MW. Three formula allocation options were
considered: the Pre-IAP, the Proposed Formula Allocation, and
Hydro-First methods. Finally, three marketing scenarios were
considered: Existing Contracts, Federal Marketing, and Assured
Delivery. A discussion of these variables was presented in Chapter 2,
and additional detail on the alternative formula allocation and contract
conditions is contained in Appendix B; Parts 4 and 5.

Given the three major Intertie decisions (and the various options for
each), it is possible to develop 4 (Capacity) x 3 (Formula Allocation) x
3 (Marketing) or 36 unique combinations of decision values. However,
since some combinations are either impractical or highly unlikely (for
example, limiting marketing to the Existing Contracts condition while
according access for economy energy under the Pre-IAP formula allocation
option and expanding the Intertie to maximum capacity), the number of
decision cases analyzed was narrowed to 20. Table 4.0.1 identifies the
cases that were selected for analysis.

Table 4.0.1

INTERTIE DECISION SCENARIOS

Formula Allocation/Marketing Options Capacity Qptions
Existing DC Upgrade Third AC Maximum
(5200 MW) (6300 MW) (6800 MW) (7900 MW)
Pre-IAP
Existing Contracts °
Federal Marketing ° °
Assured Delivery o .

Proposed Formula Allocation

Existing Contracts ° ° °
Federal Marketing . . s
Assured Delivery . . . .

Hydro-First

Existing Contracts .
Federal Marketing . .
Assured Delivery . .
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The number of variables involved in evaluating the environmental, social,
and economic impacts of BPA's Intertie decisions has required a great
deal of complex analysis. Therefore, it is especially important at this
point to provide a clear explanation of the order and logic underlying
the material presented in this chapter.

To uncerstand the environmental consequences of the Intertie decisions, a
decis:onmaker needs to be aware of the full range of potential impacts
that could result from various combinations of Intertie decisions. It is
also important to understand how any one decision might contribute to the
overall configuration of impacts associated with any given combination of
decisions. The analytic structure upon which the presentation of
information in this chapter relies attempts to enable the reader to
understand the independent effects of each of the decisions addressed in
this document.

Throughout Chapter 4, attention will be directed initially to a
discussion of the particular techniques of analysis associated with the
environmental factor at issue in that section, e.g., air quality. Next,
the findings with respect to that factor will be presented in a
consistent order, beginning with the effects of Intertie capacity
decisions, and then proceeding through a discussion of the effects of
alternative formula allocation procedures and, finally, alternative
marketing configurations.

When looking at each of these three variables (i.e., capacity, formula
allocation, and marketing), the analytic procedures used must be capable
of determining the independent effect of each. To accomplish this, one
of the variables must be allowed to vary while the other two remain

fixed. For example, the capacity analyses identify differences in
environmental impacts among study scenarios with different capacity
levels, but under identical formula allocation and marketing
assumptions. Thus, the effects of the capacity variable can be seen by
comparing a study scenario involving existing capacity with scenarios
involving expanded capacities; however, in all of the scenarios, the
assumed values for formula allocation and marketing remain constant.

In other words, one of the three decision variables would be identified
as the independent variable, the other two decision variables would be
identified as control variables, and the environmental (or economic)
factor would be considered the dependent variable. To provide a
systematic order of presentation, the capacity variable is always treated
as the independent variable initially, after which the formula allocation
and marketing variables, respectively, assume that role.

In each analysis, it was necessary to define the constant value to be
assigned to each of the control variables. The choice of value for the
control variables was guided by two criteria. First, an effort was made
to select a value which would most clearly illustrate any potential
environmental effects. For example, the knowledge that the choice of a
formula allocation procedure becomes less critical as the size of the
Intertie expands would indicate the need to select Existing, rather than
Maximum capacity, as the value for capacity in analyses that treat
capacity as a control variable and formula allocation as the independent
variable.
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The second criterion pertains to the probability that Intertie decisions
may be implemented. It was assumed preferable to assign to control
variables those values which were considered to be the most likely
real-life outcomes. For example, it was assumed to be preferable to
analyze the impacts of increasing Intertie capacity in the context of the
Proposed Formula Allocation option procedure, rather than in the context
of either the Pre-IAP or Hydro-First procedures, since the latter two are
less likely to actually be implemented.

Hence, as a result of the use of the two criteria, in an analysis
treating Intertie capacity as the independent variable, the Proposed
Formula Allocation option would be chosen as the control value for the
formula allocation decision because of the high probability of its
occurrence, while the Existing Contracts marketing case would be selected
over Assured Delivery because the Existing Contracts case would more
clearly illustrate the effects of capacity differences on hydroelectric
operations.

In some cases, it was believed important to test for the possibility of
interaction between the capacity, formula allocation, and marketing
variables. For example, the effect of the formula allocation choice
tends to be greater when Intertie capacity is limited to the 5,200 MW
level than when the Intertie is fully expanded to 7,900 MW. To
demonstrate this type of impact, it was occasionally necessary to present
an analysis of, for example, the formula allocation variable assuming,
first, Existing Intertie capacity and a fixed marketing condition,
followed by an identical analysis, except that the capacity level was
assumed to be 7,900 MW.

In evaluating the impacts of each Intertie decision, a particular
combination of values for the decision variables was designated as a base
case. This unique combination of wvalues, however, served as a base case
only for a selected subset of comparisons. Each subset of analyses
contains a unique base case scenario. This base case scenario is then
compared with a limited number of test case scenarios in which the
control variables remain constant, but the independent variable assumes
differing values. Table 4.0.2 contains a list of the base cases and
their related test cases used to structure the analyses for Chapter 4.

As Table 4.0.2 shows, the analysis of the independent effect of the
capacity variable involved three somewhat different base cases, the first
and second of which were compared with two test cases. The third base
case was compared with three test cases. In all three base cases, the
Proposed Formula Allocation procedure was assumed, due to its high
probability of occurrence, and Existing Intertie capacity was assumed.
The difference between these base cases was in the value assigned to
marketing. In the first base case, the Existing Contracts condition was
assumed; in the second, Federal Marketing was assumed; and in the third,
Assured Delivery was assumed. The base cases involving Existing
Contracts and Federal Marketing were compared with test cases in which
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Table 4.0.2

SUMMARY OF STUDY COMPARISONS

Decision Factor Base Cases Test Cases _
Capacity Formula Contract Capacity Formula Contract
Condition Allocation Condition Condition Allocaticn Condition
Intertie Existing Proposed Existing DC Upgrade Proposed Existing
Capacity Max imum Proposed Existing
Existing Proposed Fed. Mrkt. DC Upgrade Proposed Fed. Mrkt.
Max imum Proposed Fed. Mrkt.
Existing Proposed Assured Del. DC Upgrade Proposed Assured Del.
Third AC Proposed Assured Del.
Max imum Proposed Assured Del.
Formula Existing Pre-IAP Existing Existing Proposed Existing
Allocation Existing Hydro-First Existing
Existing Pre-IAP Fed. Mrkt. Existing Proposed Fed. Mrkt.
Existing Hydro-First Fed. Mrkt.
Max imum Pre-IAP Fed. Mrkt. Max imum Proposed Fed. Mrkt.
Max imum Hydro-First Fed. Mrkt.
Existing Pre-IAP Assured Del. Existing Proposed Assured Del.
Existing Hydro-First Assured Del.
Max imum Pre-IAP Assured Del. Maximum Proposed Assured Del.
Max imum Hydro-First Assured Del.
Firm Existing Proposed Existing Existing Proposed Fed. Mrkt.
Contracts Existing Proposed Assured Del.
DC Upgrade Proposed Existing DC Upgrade Proposed Fed. Mrkt.
DC Upgrade Proposed Assured Del.
Max imum Proposed Existing Max imum Proposed Fed. Mrkt.
Maximum Proposed Assured Del.

4.0-5




the Intertie capacity was increased from Existing to either DC or
Maximum, while the values of the control variables (i.e., formula
allocation and marketing) were unchanged from each base. In the third
base case, where the Assured Delivery condition is assigned to the
marketing variable, the test cases involved increasing capacity to the
6,300 MW (DC Upgrade), 6,800 MW (Third AC Intertie), and 7,900 MW
(Maximum) capacity levels, while maintaining constant values for the
formula allocation and marketing variables.

Theoretically, it would have been possible to devise up to nine unique
base cases for the capacity variable, each of which would include the
assumption of Existing Intertie capacity. Each of these 9 could then
have been compared with 3 test cases for a total of 27 possible
comparisons. The analysis presented here attempts to focus on a subset
of those 27 comparisons which is believed to be of most relevance to the
decisions at hand. Combinations that were not considered for analysis
were assumed to be either unrealistic, or relatively uninformative for
decisionmaking purposes.

For example, the first Intertie capacity base case involving Existing
capacity, the Proposed Formula Allocation procedure, and Federal
Marketing was compared with its associated Maximum Capacity test case.

It was not, however, compared with test cases involving only the DC or AC
projects by themselves. It was assumed that the Existing versus Maximum
Capacity comparison would take into account the range of possible effects
and that the distribution of the impacts of the DC and AC projects within
that range would be similar to the distribution illustrated by the more
comprehensive set of comparisons involving the second base case, which
uses Assured Delivery as the control variable value for marketing.
Similar logic was applied in selecting the base and test cases listed in
Table 4.0.2 for the formula allocation and marketing analyses.

The full range of analyses outlined in Table 4.0.2 was undertaken for
effects on export sales and the operation of plants by resource type.
This information was then used to identify decision scenarios that appear
to warrant further scrutiny due to effects on the operation of either
hydroelectric or thermal resources. The detailed analysis on
environmental factors then focused on these particular scenarios. The
results of this analysis are described in the sections dealing with
environmental impacts due to changes in the operation of either
hydroelectric or thermal facilities.

It should be noted that the analyses pertaining to anadromous fish
survival presented in Section 4.2.3 do not follow this particular
analytical structure. The primary reason for this is because the values
associated with anadromous fish survival analysis must be interpreted
only in a relative sense. The survival changes discussed in that
analysis are relative only to a single base case and cannot be treated as
absolute quantities. Thus, it would not be statistically valid to shift
from one base case to another in attempting to define the impacts of

4.0-6




various test cases. The universal base case used for the anadromous fish
analysis assumes the Existing Intertie, Pre—-IAP formula allocation, and
Existing Contracts marketing conditions.

In addition to assigning values to each of the Intertie decision
variables, BPA's analyses required assumptions concerning a variety of
additional modeling parameters. These parameters included such items as
forecasted Pacific Northwest and California loads, forecasted California
oil and gas prices, and the amount of savings required to induce a
California purchaser to displace resources with purchases from the
Northwest. The values assumed for each of these parameters can
potentially influence the results obtained concerning the effect of the
various Intertie decision actions. Since such forecasted values are
obviously subject to a certain degree of error, it was believed important
to assess how much effect certain magnitudes of error might have on the
outcome of the environmental analyses. Consequently, BPA performed a
series of '"sensitivity' analyses to assess the effects that different
assumed values for these parameters might have on study results.

The effects of differences in these types of assumptions were not tested
for their effects on all of the environmental or economic factors
studied. For example, variables which tended to have an effect on
hydroelectric system opertion, but little impact on the operation of
thermal facilities, were evaluated only in the context of the sensitivity
of those environmental factors affected by the operation of the hydro
system (cultural resources, recreation, irrigation, and fish).
Assumptions found to have substantial influence on the operation of
thermal generating facilities were considered in the context of the air
quality and nonrenewable resource consumption analyses. A description of
the results of relevant sensitivity analyses is included at the end of
each section of Chapter 4.

(VS6-PG~18122)
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4.1 POWER SYSTEMS EFFECTS

This section discusses the potential impacts of Intertie decisions on the
environment through their effects on: (1) export sales by geographic
region; and (2) generation levels by both geographic region and resource
type. A discussion of the potential effects of Intertie decisions on the
development of new resources can be found in Section 4.4.

OVERVIEW AND SUMMARY

Decisions on Intertie capacity and access policy may affect the amount,
timing, and sources of power imported by California. The resulting
changes in generating resource operations and construction (including
conservation resources) could cause environmental impacts, which are
discussed in later sections of this chapter.

A combination of computer models designed to forecast resource
development and power system operation are used to assess the potential
effects of the proposed actions and their alternatives on export sales,
generation, and resource construction. The analysis spans the 20-year
period from 1987 through 2006 with data being presented for each of four
specific study years (1988, 1993, 1998, and 2003).

The EIS studies predict that the largest and most consistent effect of
Intertie decisions on Intertie sales from the Pacific Northwest and
Canada to California would be due to Intertie upgrades. As Figure 4.1.1
shows, Intertie sales would increase by about 312 average megawatts (aMW)
with the DC Terminal Expansion project, and by about 448 aMW with the
Third AC/COTP upgrade. The Maximum upgrade (both actions) would lead to
fewer sales than the sum of the effect of each upgrade alone: the
Maximum upgrade would lead to about 619 aMW more Intertie sales compared
to Existing capacity.

Intertie policy decisions would have a smaller and less consistent
effect. Alternatives for providing formula allocation of Intertie access
for short-term energy transactions would in some cases lead to small
positive, and in other cases, small negative impacts on Intertie sales.
Similarly, using the Intertie for long-term firm power transactions would
not greatly affect the annual average level of Intertie sales; however,
long-term firm contracts would be valuable because they would reduce the
cost of resource acquisitions in both regions and lead to higher revenues
for the Pacific Northwest.

Figures 4.1.2-4.1.4 show the effect of Intertie decisions on levels of
generation by resource type in the PNW, California, and the ISW in a
typical study year (1998). Again, Intertie capacity has the largest and
most consistent impact on generation levels in each region. In general,
as Intertie capacity increases, the Pacific Northwest and Canada increase
their Intertie sales through greater generation by hydroelectric
resources (in Canada and the PNW) and coal plaats (in the PNW). In
California, increased imports from the North (i.e., BC Hydro and the
Pacific Northwest) allow greater displacement of more expensive
resources——primarily oil and gas-fired plants. In addition, if
California imported more from the north, it would import less from the
Inland Southwest, allowing coal generation (primarily) to be curtailed in
the ISW.
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Figure 4.1.1
Effects of Intertie Decisions on Export Sales from the PNW

and Canada to California (Average of Values for 1988, 1993, 1998, 2003)
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Figure 4.1.2

Effects of Intertie Decisions on PNW

Generation by Resource Type in 1998
(Average MW)
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Figure 4.1.3

Effects of Intertie Decisions on California

Generation by Resource Type in 1998
(Average MW)
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Figure 4.1.4

Effects of Intertie Decisions on ISW
Generation by Resource Type in 1998
(Average MW)
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Other Intertie decisions (related to formula allocation options and
long-term firm contracts) have generally smaller impacts on the mix of
generating resources used to meet load in each region. The largest
effect (other than that due to Intertie capacity) stems from the
Hydro-First Formula Allocation option. This option would give priority
for Intertie sales to surplus hydroelectric energy. The Hydro-First
option would generally lead to more hydro generation and less coal
generation in the PNW than would either the Pre-IAP or Proposed formula
allocation options. Total Intertie sales from the PNW would be somewhat
lower, so displacement of higher cost resources in California and the ISW
would be slightly less.

4.1.1 ANALYTIC METHODS

The EIS analysis began by simulating export sales for each month in four
representative study years. In some of the analyses presented in
subsequent sections (e.g., fish studies), monthly data are presented
because impacts may vary by month. For much of the analysis, including
this section on power system effects, annual summary data are used
because annual data provide the most useful summary indications of
potential environmental impacts.

The first study year (1988) was selected in order to analyze Intertie
conditions before any proposed physical upgrades or additions. In 1988,
the Pacific Northwest and Canada would still have substantial amounts of
surplus firm energy. The second study year (1993) includes the planned
completion of Intertie capacity additions, and reflects anticipated
changes in the California system as many independently owned power
production facilities (Public Utilities Regulatory Policies Act
Qualifying Facilities or QFs) are developed. By the third year (1998),
the PNW and Canadian firm energy surpluses are almost gone, and currently
planned resources in California have been developed.

The 1998 analysis also includes ''generic'" resources: those required to
meet projected California load growth in and beyond the mid-1990s, but
unspecified in utility plans beyond resource type. The last year (2003)
examines the effect of alternative Intertie capacities and policies on
the development of those ''generic' resources. It also allows possible
long-range generation impacts to be examined.

The effects on export sales and the operation of generation in British
Columbia and the Pacific Northwest were modeled using BPA's System
Analysis Model (SAM). Effects on California and Inland Southwest
generation were modeled using BPA's Marketing Linear Program Model
(Marketing LP). Effects on Northwest new resource development were
simulated using BPA's Least Cost Mix Model (LCMM).

4.1.1.1 System Analysis Model

SAM is a computer model developed jointly by BPA and other PNW utilities
to improve planning and operation of the coordinated hydroelectric system
of the Pacific Northwest and British Columbia. SAM is an operations
model: it analyzes how existing and projected resources can be operated
most efficiently to meet load. SAM is also a simulation model: it
estimates the effect of the many uncertainties involved in electrical
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system operations by making many simulations for each study period. In
the IDU EIS studies, SAM performed 200 simulations for each of the

20 study cases and for each 20-year study horizon (1987 - 2006). In each
of the 200 simulations, a different set of historical water conditions,
thermal plant outages, and load variation was randomly chosen by the
computer. Once selected, the same 200 sets of conditions were used in
the analyses of the effects of each Intertie decision. The

200 simulations were used to produce average (expected value) results or
probabilities of exceeding specific values for each study scenario.

SAM simulates the operation of PNW resources as they would be dispatched
to serve Northwest loads. If there is additional energy available from
the region's existing hydro, nuclear, and coal resources, and if a market
exists in California to purchase that surplus power at prices economical
to both regions, SAM '"sells'" the surplus power to California, up to
available Intertie capacity. In developing these forecasts, SAM takes
into account a variety of system operations constraints. Additional
constraints were added to the model and, in some cases, existing
constraints were modified, in order to simulate the effects of Intertie
decisions on resource operations. Appendix B contains information on SAM.

4.1.1.2 Least Cost Mix Model

To operate the PNW's power resources, SAM must know what resources will
be available in the future. The Least Cost Mix Linear Program Model
(LCMM) solves sets of linear equations to determine the least cost mix of
resources to serve the region's firm energy loads, subject to a variety
of planning and operational constraints. The LCMM is used to develop a
resource schedule as an input to SAM; it can also be used to analyze the
effects of Intertie decisions on new resource development in the PNW.

Its use in new resource policy analysis is described in more detail in
Section 4.4 and in Appendix H.

4.1.1.3 Marketing Linear Program Model

The Marketing LP Model is a linear program (LP) model designed to analyze
the most efficient operation of resources throughout the Western United
States and Canada in order to serve load. The Marketing LP considers
projected loads and resources in major load and generation ''centers."
Typical centers are Northern California, Southern California, Southern
Nevada, Arizona, Utah, and New Mexico. Each center is linked to others
in the Western U.S. and Canada by high-voltage transmission lines. The
Marketing LP uses '"economic dispatch'" to determine how much energy should
be drawn from or sent to each resource center, within the constraints of
existing transmission connections among regions. The output of the
Marketing LP predicts generation (by major resource type) within each of
the model's centers. Additional information on the Marketing LP is
presented in Appendix B, Part 1.

4.1.1.4 ELFIN
In the IDU Draft EIS, BPA contracted with the Independent Power

Corporation (IPC) of Oakland, California, to provide analysis of
generation levels in California. IPC's principal analytic tool was the
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ELFIN (Electrical Financial) model. Upon the completion of the draft
EIS, BPA concluded the results of ELFIN were too limited. Although ELFIN
simulates great detail for a given utility, it is unable to simulate the
interaction (flow of energy from one system to another) among utilities.
For this final analysis, BPA used only the Marketing LP for determining
California generation because of its strengths in handling flow of energy
between regions. Another fundamental change made in the analysis
involves grouping of resources. In the IDU Draft EIS, resources were
grouped by ownership, regardless of location. For the final analysis,
resources have been grouped by regions, e.g., Inland Southwest or
California, rather than by ownership.

4.1.2 RESULTS OF QUANTITATIVE ANALYSIS

In the sections that follow, information is presented on the possible
effects of Intertie capacity or policy changes on export sales from the
PNW, Canada, and the ISW to California. Next, effects on levels of
generation by resource type in each region are discussed.

4.1.2.1 Export Sales

In each simulation and year, the amount of PNW surplus energy available
to California will depend on several variables that are independent of
the proposed decisions or their alternatives. For example, the natural
variation in water conditions (on both a seasonal and yearly basis) will
result in large swings in the availability of surplus nonfirm energy,
because water storage capacity is limited in the Columbia River Basin
hydroelectric system. The level of unplanned and planned outages by
thermal and hydro plants will also affect the amount of surplus energy in
the PNW and Canada. The effects of these factors on sales and generation
are far greater than the effects of Intertie decisions. Therefore,
differences in sales and generation between study years should be viewed
as resulting primarily from these factors and not from the Intertie
decisions. Intertie decision effects should be viewed primarily within
the context of each study year and not across study years.

Effects of Increasing Intertie Capacity on Export Sales

Table 4.1.1 (all tables in this section are located at the end of the
section) shows the effect of Intertie capacity expansion on export sales,
including total BC Hydro exports, BC Hydro exports to the Pacific
Northwest, BC Hydro exports to California, Pacific Northwest exports to
California and total exports to California. This analysis assumes the
Proposed Formula Allocation option with Existing Contracts. The results
demonstrate a clear pattern. Total BC Hydro exports increase with each
upgrade of the Intertie, with the largest increases occurring in 1998

(40 percent) at Maximum capacity. Increases in export sales due to the
DC Upgrade always fall in the intermediate range between Existing and
Maximum capacity. Sales from BC Hydro to the Pacific Northwest generally
decrease with each Intertie upgrade. As Intertie capacity increases, BC
Hydro's access to the California market increases. BC Sells more
directly to California, leaving less to be sold to displace Pacific
Northwest resources. BC Hydro exports to California, on the other hand,
increase with each capacity upgrade (up to 62 percent in 1998) as do

4.1-8




Pacific Northwest exports to California (up to 21 percent in 2003).
Total exports to California increase with each upgrade; a 23 percent
increase in sales occurs in the later study years (1998 and 2003) at
Maximum capacity.

A comparison of capacity effects on export sales, given the Proposed
Formula Allocation option and either Federal Marketing or Assured
Delivery firm contracts, displays the same trends seen in the Existing
Contracts cases.

Slight differences in percentage change occur between comparisons due to
differences in total exports being made. Total export sales in either
the Federal Marketing or the Assured Delivery cases, when compared to
total export sales made in the Existing Contracts case, generally
increase. Slight increases are observed for total BC Hydro exports, BC
Hydro exports to the Pacific Northwest, Pacific Northwest exports to
California, and total exports to California, while a slight decrease in
total sales occurs in BC Hydro exports to California.

It should be noted that upgrading the Intertie from Existing to Maximum
capacity will affect average yearly Intertie sales to California far less
than the normal variation in Intertie sales due to changes in the
availability of surplus power in the PNW (see Appendix C, Part 1).

Effects of Formula Allocation Options

Table 4.1.2 shows the influence of formula allocation options on export
sales, given Existing capacity and assuming, respectively, each of the
three firm contract conditions. The effects of the choice of formula
allocation are quite similar under each of the contract conditions.
Since effects are slightly more pronounced in the Existing Contracts
condition, the discussion of allocation effects is presented in this
context.

The effect of formula allocation on average annual export sales from each
region is variable. With the exception of 1988, total BC Hydro export
sales decrease under both the Proposed Formula Allocation and Hydro-First
options. In the later years, the Proposed Formula Allocation option
displays slightly greater decreases (up to 9 percent) than what is seen
in the Hydro-First option (up to 8 percent). Formula allocation effects
on BC Hydro exports to the Pacific Northwest show a slightly different
pattern. The Proposed Formula Allocation option consistently decreases
sales (up to 9 percent) to the Pacific Northwest, while Hydro-First tends
to increase sales slightly, with the exception of 1988 when the increase
amounts to 30 percent. BC Hydro export sales to California, on the other
hand, generally decrease moderately in both the Proposed Formula
Allocation and Hydro-First conditions. Again, however, 1988 appears
exceptional. In this one year, the Proposed Formula Allocation option
produces a sizeable increase (44 percent), and the Hydro-First option a
substantial (100 percent) decrease, in BC Hydro's exports to California.

The choice of formula allocation has little if any effect on Pacific
Northwest sales to California under any contract condition. Only slight
decreases occur in total exports to California, generally in response to
the Hydro-First option.
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Clearly, results in study year 1988 stand out in the case of BC Hydro
exports. There is a 44 percent increase in sales under the Proposed
Formula Allocation option, while a 100 percent decrease in sales occurs
in the Hydro-First option. Further study of these impacts discloses that
in 1988 competition for access in the Pre—IAP case combined with a
low-priced California market often causes prices to be below BC Hydro's
minimum rate. Thus, in 1988 BC Hydro makes fewer sales under the Pre-IAP
condition than under the Proposed condition. Under the Proposed option,
the California market has a higher dispatch price and BC Hydro is allowed
to bump resources off the Intertie and make sales to California. BC
Hydro sales under the Hydro-First option decrease for a completely
different reason. The availability of surplus energy in the Pacific
Northwest in 1988 and the Northwest's priority in obtaining access to the
Intertie, constrain BC Hydro's access, given the limited capacity
available on the existing system. As Pacific Northwest surplus decreases
and the California market grows, BC Hydro's access in later year
increases. BC Hydro exports to the Northwest in 1988 decrease by

9 percent under the Proposed Formula Allocation option, but increase

30 percent under the Hydro-First option. The decrease is likely due to
the corresponding decline in Pacific Northwest exports to California and
a resulting decrease in the market for exports in the Northwest. The
increase in exports to the Northwest under Hydro-First corresponds with
BC Hydro's decrease in access to the Intertie.

Table 4.1.3 shows the influence of formula allocation options on export
sales given Maximum capacity, and assuming either Federal Marketing or
Assured Delivery. The larger capacity size does not appear to change the
trend seen in Table 4.1.2, where Existing Contracts at Existing capacity
shows variable results for the various export sales being made. The
percentage change occurring in the comparison of formula allocation
options with either Federal Marketing or Assured Delivery firm contracts
remains generally the same.

Again, expected variation in water conditions has a much greater effect
on sales than do the allocation options. These study results show that
formula allocation options are not a major variable in the average annual
volume of total Intertie sales to California.

Effects of Long-Term Firm Contracts

Table 4.1.4 shows the effect of long-term firm contracts on export sales,
given the Proposed Formula Allocation option, and assuming each of three
capacity levels. BC Hydro total export sales display generally minor and
varying results. The moderate reductions in total BC sales evident for
Federal Marketing and Assured Delivery in 1988 reflect the reductions in
BC Hydro's access due to the combination of capacity limitations, the
size of the Northwest surplus and the effect of additional firm sales on
the amount of capacity available for hourly allocation.

In the case of BC Hydro exports to the Northwest, a distinct pattern
evolves. BC Hydro exports increase in both the Federal Marketing (up to
54 percent) and Assured Delivery (up to 104 percent) cases with Assured




Delivery consistently showing the greater increase in export sales. An
opposite pattern occurs in the analysis of BC Hydro exports to
California. In this comparison, export sales decrease in both the
Federal Marketing (up to 34 percent) and Assured Delivery (up to

57 percent) cases. Again, Assured Delivery shows the greater impact on
export sales. Long-term firm contracts have relatively little impact on
Pacif ¢ Northwest export sales to California, although Federal Marketing
tends to produce slight decreases and Assured Delivery small increases in
salecs.

Total export sales to California vary little in response to the firm
contract condition, although sales are slightly higher in the Assured
Delivery case (up to 3 percent) and slightly lower in the Federal
Marketing case (up to 2 percent).

As in the case of formula allocation effects, the comparison of long-term
firm contracts on export sales, given the Proposed Formula Allocation
option and either the DC Upgrade or Maximum capacity conditions,
generally display the same trends seen in the Existing capacity case.
Only slight differences in percentage change occur between comparisons.

Summary of Variation in Export Sales to California

Table 4.1.5 summarizes the range of variation in export sales to
California due to the factors of capacity, formula allocation, and
long-term firm contracts. For each factor, the maximum difference
between cases was calculated. For example, under formula allocation, for
each of the study years, the maximum difference among values was
determined for the Proposed Formula Allocation and Hydro-First options at
Maximum Intertie capacity.

4.1.2.2 Regional Generation Mixes

Changes in export sales to California in response to Intertie decisions
will affect the level of generation by existing and planned resources in
each of the supply areas (the PNW, BC, and the ISW). Table 4.1.6 shows
the thermal plants that the SAM and Marketing LP studies indicate would
show significant changes in average annual generation level in response
to Intertie decisions. Predicted changes in generation levels are
presented below.

4.1.2.2.1 Regional Generation Mix: Pacific Northwest

Changes in Intertie policy or capacity may affect both the level of total
generation and the level of generation by each type of resource in the
Pacific Northwest. Nearly three-fourths of the PNW's electricity is
produced by the region's hydroelectric capacity. In addition,
significant amounts of energy (a little over 10 percent of total regional
generation) are currently produced at nuclear plants (Hanford Generating
Plant, Trojan, and WNP-2). Coal plants (Centralia, Boardman, and the
shares of Jim Bridger, Valmy, Corette, and Colstrip dedicated to serve
PNW load) supply a little over 13 percent of average annual total
generation.
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Effects of Variations in the Availability of PNW Power for Export

Variations in the availability of surplus power affect the level of
Intertie sales much more strongly than do differences in Intertie policy
or capacity. This relationship also explains the interaction of PNW
hydro and coal generation. When water is abundant in the PNW, the level
of hydro generation increases greatly, and coal generation can be cut
back. When water is scarce, coal generation increases. Nuclear plants,
because of their low operational costs and high fixed costs, are
generally run as baseload, and are not displaced when additional hydro
energy is available.

Effects of Increasing Intertie Capacity on PNW Generation

Table 4.1.7 shows the effect of Intertie capacity expansions on Pacific
Northwest generation. This analysis assumes the Proposed Formula
Allocation option with Existing Contracts. The significant resource
generation impacts in this analysis involve hydro and coal. Nuclear,
combustion turbines, and, in general, '"other' resources that were too
small to model explicitly, e.g., small hydro, and PURPA resources, show
virtually no response to any of the proposed Intertie actions or their
alternatives. With each Intertie upgrade, hydro and coal show increased
generation. The Maximum Upgrade always shows the greatest increases
(hydro, 2 percent and coal, 12 percent 1/).

The firm contract context in which the capacity analysis is made has
little impact on the results. Given either Federal Marketing or Assured
Delivery, the same trend occurs. Each capacity upgrade shows increases
in generation for both hydro and coal resources with the amounts the same
as in the Existing Contract case.

Effects of Formula Allocation Options on PNW Generation

Table 4.1.8 shows the influence of formula allocation options on
generation levels in the Pacific Northwest. This analysis assumes
Existing Contracts and Existing capacity. Under these conditions,
alternative options for allocating access have negligible effects on
Pacific Northwest generation. The change in coal generation is variable
and minor in both the Proposed Formula Allocation and the Hydro-First
option; a decrease or increase in generation of 1 percent occurs. Hydro
generation shows virtually no response to changes in formula allocation
options.

As was the case for Intertie capacity, the firm contracts context in
which the analysis is performed has little impact on the findings.
Likewise, as shown in Table 4.1.9, the choice of formula allocation is
similarly benign when analyzed in the context of Maximum capacity in
either the Federal Marketing or Assured Delivery conditions.

1/ Rounding to the nearest full percentage is used throughout this
chapter.
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Effects of Long-Term Firm Contracts on PNW Generation

The analysis of long-term firm contracts effects on Pacific Northwest
generation, depicted in Table 4.1.10, assumes the Proposed Formula
Allocation option and Existing capacity. In this context, firm contracts
have relatively little influence on Pacific Northwest generation. In
general, coal and ""Other Resources'" are the two resources which show
changes. There is a similarity between Federal Marketing and Assured
Delivery effects on coal generation. In the early study year (1988),
coal shows small (2 to 5 percent) increases——Assured Delivery showing a
slightly higher increase than Federal Marketing. In the remaining three
study years, coal decreases slightly--again, Assured Delivery shows the
greater decreases. Other Resources, on the other hand, displays
increases in generation throughout the four study years in both the
Federal Marketing and Assured Delivery marketing cases, with 1993 showing
the maximum impacts (Federal Marketing 6 percent and Assured Delivery 8
percent). This is due to the exchange portion of the seasonal capacity
energy exchange being included in the '"other'" category. As shown in
Table 4.1.10, changes in firm contracts at either the DC Upgrade or
Maximum capacity levels have no additional impact on generation than what
was observed in the Existing Intertie context.

4.1.2.2.2 Regional Ceneration Mix: California

Changes in PNW surplus sales to California affect the amount of
California generation required to serve California load. They also
affect the level of exports from the ISW to California.

California's resource generation mix includes substantial shares of
hydroelectric power, nuclear, oil/gas, and smaller but increasing amounts
of other resources (cogeneration, renewable resources, geothermal, and
pumped storage), as shown in Tables &4.1.11-4.1.14. 1In addition,
California utilities purchase substantial amounts of economy energy from
the PNW and the ISW.

The manner and extent to which California utilities use power imported
from the PNW depend on its price, quantity, and seasonal and annual
availability. Generally, California utilities make use of, or dispatch,
generating resources based on their marginal operating costs. Generating
resources that are less costly to operate are used first, with more
expensive resources brought on only as demand increases. This system is
referred to as economic dispatch. In a straightforward economic dispatch
situation, it is a fairly simple matter for a utility to determine when
to use imported economy energy and when to use its own generators.

If operating costs were the only consideration, determining whether to
use a utility's own generation or to purchase imported power would be
relatively simple. However, dispatch decisions are complicated by
several factors. First, there are minimum generation constraints on the
operation of thermal plants. Most thermal plants cannot quickly shift
from a cold condition to full operation. Thus, if a plant is needed to
produce power during a daytime peak period or to provide standby
capability to assure system reliability, it must operate at a minimum
level during the low demand period of the previous night in order to
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permit a rapid return to full power. At times, the need to operate some
thermal plants at their minimum generation levels limits the amount of
economy energy that can be purchased by California utilities during
offpeak hours. The magnitude of this constraint varies throughout the
year, but is particularly a concern during nighttime hours.

A second factor complicating economic dispatch decisions is the
utilities' need to insure system reliability. Utilities prefer to use
generating resources that are balanced from the standpoint of geographic
location and the mix of fuels and technologies. This reduces the risk
associated with overdependence on a limited number of transmission lines
or corridors, a particular technology or fuel, or a single large plant.
Regulatory agencies often require that utilities rely on a variety of
sources of generated and imported power in order to insure reliability.

Other factors further complicate dispatch decisions and limit operating
flexibility. California private utilities are required to purchase
electricity from independent power producers (Qualifying Facilities, or
QFs) pursuant to section 210 of the Public Utility Regulatory Policies
Act (PURPA) of 1978 (P.L. 95-617). Generally, QF contracts require that
utilities purchase QF power whenever it is available, essentially causing
them to be operated as baseload units. Even when cheaper economy energy
is available, QFs generally cannot be curtailed.

The interaction of economic considerations and the factors noted above
determines the mix of generating resources and imported power used to
serve California load, and influences the way that Intertie policy or
capacity decisions are likely to affect generation levels in California.

Most of California's hydro capacity is run-of-river, has little storage
capacity, and is generally operated whenever there is water to turn
turbines. Hydro generation in California is not affected by either the
proposed Intertie capacity or policy alternatives (see

Tables 4.1.11-4.1.14).

Nuclear power is characterized by high capital costs and very low
operating costs, and, as Tables 4.1.11-4.1.14 show, changes in levels of
California nuclear generation due to Intertie decisions are negligible.
The '"other'" category in Tables 4.1.11-4.1.14 represents several types of
generation—--geothermal, cogeneration, solar, and other renewable
resources (QFs). As those tables show, generation from QF and "other"
resources rarely changes in response to Intertie policy or capacity
changes.

In California, changes in Intertie policy or capacity primarily affect
the level of o0il and gas generation. Most units can switch relatively
quickly between the two fuels, and utilities choose between fuels based
on relative costs of each fuel and on state policies regarding fuel use.
In recent years, most o0il and gas units in California have used gas.
Because 0il and gas units can operate within a wide range of capacity,
and because they have rather high fuel costs, utilities typically use
imported economy energy to displace generation by oil and gas units. The
following discussion of changes in California generation levels due to
Intertie policy or capacity changes focuses on changes in the level of
0il and gas generation.
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Effects of Increasing Intertie Capacity on California Generation

Table 4.1.11 shows the effect of capacity expansion on California
generation. This analysis assumes the Proposed Formula Allocation option
with Existing Contracts. The significant resource generation changes
involve impacts on oil and gas generation. Hydro, nuclear and "other"
resou ces show no response to any of the proposed Intertie actions or
their alternatives. With each upgrade of Intertie capacity, oil and gas
gene; ation decreases. The Maximum Upgrade always shows the greatest
decreases (10 percent in 1998). The same trend occurs when the same
comparison is made with Federal Marketing or Assured Delivery firm
contracts. Decreases in o0il and gas generation continue to decrease with
each capacity upgrade. A similar range of decreases in generation occurs
in both marketing cases as was noted in the Existing capacity comparison.

Effects of Formula Allocation Options on California Generation

Table 4.1.12 shows the influence of formula allocation options on
generation levels in California. This analysis assumes Existing
Contracts and Existing capacity. At the Existing capacity, alternative
options for allocating access have negligible effects on California
generation. A very small percentage change in oil and gas generation
occurs in the early study year (1988) only. The Proposed Formula
Allocation option tends to decrease oil and gas generation by
approximately 1 percent, while the Hydro-First option increases it by
1 percent. Changes in Federal Marketing and Assured Delivery had no
further impact on resource generation than was evident in the Existing
Contract case. :

In Table 4.1.13, which depicts the effect of formula allocation options
at Maximum capacity, there are no noticeable impacts on California
resources in either the Federal Marketing or the Assured Delivery firm
marketing cases.

Effects of Long-Term Firm Contracts on Calfornia Generation

The comparison of long-term firm contracts effects on California
generation, (Table 4.1.14), assumes the Proposed Formula Allocation
option at Existing capacity. 0il and gas generation increases in the
Federal Marketing case, but decreases in the Assured Delivery case. In
neither observation were the changes greater than 1 percent. As for
changes in generation due to firm contracts at either the DC or Maximum
upgrades, the trend remains virtually the same - increasing impacts by a
maximum of 2 percent.

4.1.2.2.3 Regional Generation Mix: Inland Southwest

The Inland Southwest includes resources that generate power to serve
California. BPA's Marketing Linear Program Model was used to predict
generation levels at plants in Southern Nevada, Utah, Arizona, and New
Mexjco in each of the study years. The analysis found that primarily the
higher-cost coal plants, which provide economy energy to California,
responded to changes in the level of PNW export sales to California.

4.1-15




Effect of Variations In Availability of PNW Power for Export

Intertie sales vary greatly according to the availability of PNW power
for export. In the dry years when the PNW makes few sales to California,
sales and generation from the ISW increase. When the PNW experiences a
wet year, the opposite occurs (See Appendix C, Part 1).

Effects of Increasing Intertie Capacity on [SW Generation

Table 4.1.15 shows how Intertie capacity level is expected to affect the
level of generation by each resource type in the Inland Southwest. In
the study years after the Intertie upgrades are in place (1993, 1998, and
2003), each upgrade increment leads to more displacement of coal
generation in the ISW. Table 4.1.15 shows the effect of capacity
expansions on Inland Southwest generation. This analysis assumes the
Proposed Formula Allocation and Existing Contracts. The significant
resource generation impacts in this analysis involve only coal
generation. Hydro, nuclear, combustion turbines and "other" resources
show no response to any of the proposed Intertie actions or their
alternatives. With each Intertie upgrade, coal generation decreases.
The Maximum Upgrade always shows the greatest decreases (1l percent).
Assuming either Federal Marketing or Assured Delivery, the same trend
occurs.

Effects of Formula Allocation Options on ISW Generation

Table 4.1.16 shows the influence of formula allocation options on
generation levels in the Inland Southwest. This analysis assumes
Existing Contracts and Existing capacity. At the Existing capacity,
alternative options for allocating access have no effect on Inland
Southwest generation. Further analysis of Federal Marketing and Assured
Delivery contracts shows similar negligible impacts on Inland Southwest

resources, as did formula allocation options at Maximum capacity (Table
4.1.17).

Effects of Long—Term Firm Contracts on ISW Generation

The comparison of long-term firm contracts effects on Inland Southwest
generation (Table 4.1.18), assuming the Proposed Formula Allocation
option at either Existing, DC, or Maximum capacity has no impacts on
Inland Southwest resources.

4.1.3 SENSITIVITY AND OTHER ANALYSES

To check if changes in some principal assumptions that BPA made in
performing its analysis would significantly affect the results in a way
that might lead to different environmental impacts, or to different
decisions regarding the Intertie, BPA performed several sensitivity
analyses for the IDU Final EIS. These sensitivity analyses individually
tested the effects of assuming (1) a different nonfirm rate cap, one that
went into effect after the modeling for the original analysis was
performed; (2) a higher gas price for Californiaj (3) a higher California
load than was assumed in the original analysisj; (4) a lower Pacific
Northwest load, and (5) three Assured Delivery alternatives which could
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occur under the proposed LTIAP. The sensitivity analyses are described
in greater detail in Appendix B, Part 6.

Less detailed output was obtained for the sensitivity analyses than for
the original analyses, and the sensitivity analyses were done for a much
more limited number of cases. In the original analyses, year-by-year
differences between cases having alternative sets of Intertie assumptions
(i.e., different combinations of Intertie size, formula allocation of
hourly access, and firm contract level) were the data used to determine
environmental impacts. In most of the sensitivity analyses, the effect
of the change in the assumption being tested on the year-by-year
differences between cases is the value of interest and is shown on the
tables.

The results of the sensitivity analyses relating to PNW resource
operations and export sales to the California market are described in
this section of the IDU EIS. Where the sensitivity analyses show large
enough effects on resource operations or exports for changes in
environmental impacts to be of some potential concern, the environmental
effects which would occur under the sensitivity analyses are described
under the appropriate topic headings throughout Chapter 4.

New Nonfirm Rate Cap. The sensitivity analysis for the new nonfirm rate
cap showed that the analysis used for the IDU Final EIS is insensitive to
this change in assumptions. There were only small numerical changes in
annual generation level differences between the cases examined. There
were, similarly, very small effects on differences in exports between the
cases examined (see Table 4.19).

Higher California Gas Prices. Changing the assumption about California
gas prices has a substantial effect on the results of the analysis.
These effects occur in comparisons between cases where Intertie size
differences existj; the analysis of impacts of changes in formula
allocation does not seem very sensitive to California gas price
increases. With Intertie capacity increases between cases, higher gas
prices lead to larger increases in PNW export sales and generation than
shown under the original analysis with the originally assumed California
gas price. Increases in PNW generation between the cases are
predominantly the result of coal-fired generation. BC Hydro export sales
decrease, presumably because with higher California gas prices,
additional PNW coal generation becomes competitive and salable to
California markets, and precludes some access by BC Hydro to the
California market (see Table 4.20).

Higher California Loads. Changing the analysis to assume higher
California loads also has substantial effect on the results of the
analysis for 1993. As in the high gas price analysis, these effects also
occur in comparisons between cases where Intertie size differences exist;
the analysis of impacts of changes in formula allocation does not seem
very sensitive to California load size increases. With Intertie capacity
increases between cases, higher California loads lead to larger increases
in PNW export sales and more generation for 1993 by Pacific Northwest
resources than shown under the original analysis with the originally
assumed California load size. BC Hydro export sales also increase more.
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Increases in coal-fired generation predominate over other changes in PNW
resource operation for 1993. The size of these effects is partially a
product of the size of the increase of California load assumed for the
sensitivity analysis relative to that assumed in the original analysis.
If the analysis were repeated using a California load forecast
intermediate between that assumed in the original analysis and that
chosen for the sensitivity analysis, smaller differences from the results
of the base case would be observed.

For 1998 and 2003, the assumption of increased California load size shows
much less effect on the results of the analysis. This is a consequence
of two factors modeled. Forecasted PNW loads in these years are also
higher in both the original and sensitivity analyses, leaving less
surplus energy for export and leading to more existing coal generation
being used by the PNW. Second, in the sensitivity analysis, there would
be some increased rate of resource development for California loads in
light of the increased California load forecast assumption. This would
have a greater effect in the later years since there would have been more
time to add resources, thus tending to reduce the effect of increased
California loads (see Table 4.21).

Lower Pacific Northwest Loads. The fourth sensitivity analysis assumed
lower PNW loads than for the original analysis. Again, changes in
formula allocation do not seem very sensitive to lower Pacific Northwest
loads; differences between the cases examined showed only small
differences for each year between the original analysis and the
sensitivity analysis in which lower PNW loads were assumed. For cases in
which Intertie capacity increases, rather large effects are shown when
the assumed level of PNW loads is lowered. With this assumption, the
analysis shows larger and larger amounts of PNW energy, relative to the
results of the original analysis, exported as time progresses. This is
because the assumption of lower PNW load growth extends and increases the
region's surplus and, as time passes, California demand for energy grows
at the same rate as assumed in the original analysis. At the same time,
PNW demands are lower than assumed in the original analysis, allowing
greater sales to California when there is enough Intertie capacity
available. Unlike the sensitivities where California loads or gas prices
were assumed to be higher, increases in PNW generation between the
original analysis cases and the corresponding sensitivity cases were
predominantly in hydrogeneration. This is because the current surplus of
hydrogeneration capability is extended (see Table 4.1.22).

Different Contract Combinations.

Three different Assured Delivery contract configurations were analyzed in
addition to the basic Assured Delivery configuration discussed earlier in
relation to the Existing and Federal Marketing contract options. The
results of these analyses are shown in Table 4.1.23.

The compositions of the original Assured Delivery option, as well as
those of the three other contract combinations which could occur under
the LTIAP analysed for the sensitivity analyses, are compared in
Figure 4.1.5.
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Figure 4.1.5

ASSURED DELIVERY CONTRACT COMBINATIONS
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Alternative 1. This case differs from the Assured Delivery case in the
original study in having an additional 300 MW of seasonal power exchanges
and an additional 150 aMW of long-term power sales. Capacity/energy
exchange transactions were reduced accordingly. Appendix B, Parts 4

and 6 describe the Assured Delivery and Alternatives in detail.

Table 4.1.23 shows the projected differences in Pacific Northwest and BC
Hydro export sales and Pacific Northwest generation between the
Alternative 1 contract combination and the corresponding values from the
original analysis for the Existing Contracts at two Intertie sizes. The
Proposed Formula Allocation is assumed in this comparison and is held
constant.

If Existing Intertie capacity is assumed for the comparison, the contract
combinations studied for the Alternative 1 sensitivity result in
relatively small changes in Pacific Northwest generation in the early
years of the study. For 1988, PNW coal generation goes up by about

93 aMW, largely to support the additional long-term sale assumed in the
sensitivity. In 1993, "Other'" generation is higher, but this is a
consequence of a one time occurrence of a return of energy under
nontreaty storage agreements. For 1998 and 2003, large differences from
the original analysis are shown for nuclear generation. If one looks at
the year by year results, it can be seen that these differences are
resulting from shifts in the projected times that each of two nuclear
plants comes on line. The first plant comes on line one year earlier,
and the second plant comes on line 2 years earlier with power sales
Alternative 1. The amount of Pacific Northwest export sales goes up
compared to the original analysis as time passes, while BC Hydro exports
go down. This is primarily a consequence of additional firm sales made
under the contract. In the early years, the firm sale displaces other
nonfirm and surplus firm sales and thus does not lead to a large increase
in sales.

If the DC Upgrade is assumed for the comparison, the differences are
similar to those observed for the existing Intertie. However, for 1993,
less additional Pacific Northwest export sales would occur under
Alternative 1 over the Existing Contracts because the DC Upgrade already
accounts for some additional exports even with the Existing Contracts.

In later years, the difference in Pacific Northwest export sales is even
larger than shown for the Existing Intertie comparison. Similar large
differences in nuclear generation are shown for 1998 and 2003 for similar
reasons. The shifts in when the nuclear plants come on line are the same
as for the Existing Intertie comparison.

Alternative 2. Alternative 2 differs from Alternative 1 by elimination
of capacity/energy exchange transactions, and an addition of another
450 MW of seasonal exchanges above that in Alternative 1. Otherwise,
Alternative 2 is the same as Alternative 1.
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Alternative 2 was analyzed assuming Maximum capacity and the Proposed
Formula Allocation. The comparison in Table 4.1.23 for Alternative 2
shows similar trends as that for Alternative 1, but the differences in
Pacific Northwest export sales are still larger as a consequence of the
greater amount of seasonal exchanges in Alternative 2. The shifts in
when the nuclear plants come on line remain the same as in the comparison
for Alternative 1.

Alternative 3. The third Assured Delivery alternative is a case between
Alternatives 1 and 2. In Alternative 3, there are 500 MW more seasonal
power exchanges than in the Assured Delivery Alternative. The amount of
firm power sales is the same as in Alternative 1 and Alternative 2. The
amount of capacity/energy exchanges is 200 MW less in Alternative 3 than
in Alternative 1, and 750 MW less tharn in the Assured Delivery
alternative.

Alternative 3 was analyzed assuming the Proposed Formula Allocation at
both the DC Upgrade and Maximum Capacity levels. Table 4.1.23 shows
similar trends for Alternative 3 for the DC Upgrade Intertie size as
Alternative 2 shows with the DC Upgrade. For 1993, Alternative 3 shows
102 aMW of additional total export sales over the Existing Contracts with
the DC Upgrade, which is almost the same difference observed for
Alternative 1, and the distribution of these exports between BC Hydro and
the Pacific Northwest is also almost the same as for Alternative 1.
Generation changes between Alternative 3 and the Existing Contracts are
small or zero for each type of resource for 1993, but Alternative 3
results in slightly higher reliance on hydro and less reliance on other
resources. For 1998 and 2003, Alternative 3 with the DC Upgrade results
in substantially more export sales than under the Existing Contracts, and
increases the Pacific Northwest's share of those exports slightly. For
2003, there is essentially no difference between Alternative 3 and
Alternative 1. However, in export sales or resource operation with the
DC Upgrade, for 1998, with the DC Upgrade there is a slight enhancement
of Pacific Northwest exports under Alternative 3 relative to that under
Alternative 1.

When Maximum Capacity is assumed, Alternative 3 shows the same trends as
for Alternative 2 with Maximum capacity, but amounts of exports for each
year are somewhat less. Total exports for 1998 and 2003 are enhanced
substantially relative to the Existing Contracts case under

Alternative 3, but not as much as under Alternative 2. Generation
changes from the Existing Contracts case are also very similar for
Alternative 3 as for Alternative 2 at Maximum capacity.

Shifts in when the major nuclear plants come on line are the same for

Alternative 3 as for Alternatives 1 and 2 regardless of whether the DC
Upgrade or Maximum capacity is assumed.

(VS6-PG-18137)
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Table 4.1.1

EFFECTS OF INTERTIE CAPACITY ON EXPORT SALES
Assuming Proposed Formula Allocation
(Annual Average MWs)

EXPORT SALES
BC HYDRO BC HYDRO PNW TOTAL

BC HYDRO TO T0 T0 T0
TOTAL PNW CALIF CALIF CALIF
Existing Contracts
1988 Existing Intertie 274 67 207 2876 3083
1993 Existing Intertie 428 109 319 2476 2795
DC Upgrade 66 -1 67 171 238
Maximum Upgrade 154 -1 155 280 435
1998 Existing Intertie 328 101 226 2633 2859
DC Upgrade 83 -13 95 236 331
Maximum Upgrade 130 -9 139 528 667
2003 Existing Intertie 317 97 220 2656 2876
DC Upgrade 47 -9 56 274 330
Maximum Upgrade 86 -12 98 563 661
Federal Marketing
1988 Existing Intertie 239 103 136 2946 3082
1993 Existing Intertie 430 119 311 2477 2788
DC Upgrade 68 1 68 160 228
Maximum Upgrade 126 -4 130 275 405
1998 Existing Intertie 337 117 220 2585 2805
DC Upgrade 66 -15 81 227 308
Maximum Upgrade 129 -15 144 519 662
2003 Existing Intertie 332 118 214 2639 2853
DC Upgrade 42 -14 56 275 330
Maximum Upgrade 83 -19 103 546 648
Assured Delivery
1988 Existing Intertie 226 136 90 3012 3102
1993 Existing Intertie 438 151 287 2502 2789
DC Upgrade 54 -1 56 205 260
Third AC/COTP 108 -1 108 253 361
Maximum Upgrade 172 -5 177 283 460
1998 Existing Intertie 328 118 210 2716 2926
BC Upgrade 53 -3 55 281 336
Third AC/COTP 75 -12 86 382 468
Maximum Upgrade 127 -19 147 549 696
2003 Existing Intertie 321 119 202 2754 2956
DC Upgrade 40 -6 46 295 34
Third AC/COTP 67 -12 78 437 515
Maximum Upgrade 91 -18 109 591 700

Source: SAM File (RESSALE.ALL, 25-0CT-1987)




Table 4.1.2

EFFECTS OF FORMULA ALLOCATION OPTIONS ON EXPORT SALES
Assuming Existing Capacity
(Annual Average MWs)

EXPORT SALES
BC HYDRO BC HYDRO PNW TOTAL

BC HYDRO TO TO T0 T0
TOTAL PNW CALIF CALIF CALIF
Existing Contracts
1988 Pre-IAP 219 74 144 2910 3054
Proposed 55 -7 63 -33 29
Hydro-First -122 22 -144 51 -94
1993 Pre-IAP 468 112 356 2442 2798
Proposed -40 -3 -37 34 -3
Hydro-First -16 1 -16 13 -3
1998 Pre-IAP 357 102 255 2614 2868
Proposed -29 -1 -29 20 -9
Hydro-First -20 0 -20 -7 -26
2003 Pre-IAP 337 97 240 2656 2895
Proposed -20 0 -20 1 -19
Hydro-First -26 3 -29 -10 -39
Federal Marketing
1988 Pre-IAP 200 108 92 2972 3064
Proposed 38 -6 44 -26 18
Hydro-First -83 9 -92 28 -64
1993 Pre-IAP 456 122 334 2445 2779
Proposed -26 -3 -23 32 9
Hydro-First -8 4 -12 7 -5
1998 Pre-IAP 371 118 253 2568 2821
Proposed -34 -1 -33 18 -15
Hydro-First -18 0 -18 -5 -23
2003 Pre-IAP 354 119 235 2636 2871
Proposed -21 -1 =21 3 -18
Hydro-First -21 -2 -19 -2 -21
Assured Delivery
1988 Pre-IAP 186 139 46 3039 3086
Proposed 40 -3 43 -28 16
Hydro-First -40 6 -46 6 -40
1993 Pre-IAP 468 153 315 2472 2787
Proposed -30 -2 -29 30 2
Hydro-First -11 1 -12 1 -11
1998 Pre-IAP 357 119 239 2695 2934
Proposed -30 -1 -29 21 -8
Hydro-First -10 0 -10 2 -8
2003 Pre-IAP 342 119 223 2753 2975
Proposed -21 0 -21 2 -19
Hydro-First -1 0 -11 -5 -16

Source:

SAM File (RESSALE.ALL, 29-0CT-1987)
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Table 4.1.3

EFFECTS OF FORMULA ALLOCATION OPTIONS ON EXPORT SALES
Assuming Maximum Capacity
(Annual Average MWs)

EXPORT SALES
BC HYDRO BC HYDRO PNW TOTAL

BC HYDRO TO TO TO TO
Federal Marketing TOTAL PNW CALIF CALIF CALIF
1993 Pre-IAP 560 122 438 2745 3183
Proposed -4 -7 3 7 10

Hydro-First -3 0 -3 -8 -1

1998 Pre-IAP 489 103 386 3084 3470
Proposed -24 -1 -23 20 -3

Hydro-First -15 0 -15 1 -14

2003 Pre-IAP 451 101 350 3167 3517
Proposed -36 -2 -34 18 -16

Hydro-First ~-30 -2 -28 4 -24

Assured Delivery

1993 Pre-IAP 622 152 470 2769 3239
Proposed -12 -6 -6 17 10

Hydro-First -3 0 -2 -10 -12

1998 Pre-IAP 478 103 375 3250 3624
Proposed -23 -5 -18 15 -3

Hydro-First -22 -1 -21 -2 -23

2003 Pre-IAP 446 104 341 3327 3669
Proposed -34 -3 -30 18 -12

Hydro-First -28 2 -27 6 -20

Source: SAM File (RESSALE.ALL, 29-0CT-1987)




Table 4.1.4

EFFECTS OF LONG-TERM FIRM CONTRACTS AT ALTERNATIVE INTERTIE CAPACITIES
ON EXPORT SALES
Assuming Proposed Formula Allocation
(Annual Average MWs)

_EXPORT SALES
BC HYDRO BC HYDRD PNW TOTAL

BC HYDRO T0 TO0 TO0 T0
Existing Intertie TOTAL PNW CALIF CALIF CALIF
1988 Existing Contracts 274 67 207 2876 3083
Federal Marketing -35 36 -71 70 -1
Assured Delivery -48 70 -117 136 18
1993 Existing Contracts 428 109 319 2476 2795
Federal Marketing 2 10 -8 1 -7
Assured Delivery 10 42 -32 26 -6
1998 Existing Contracts 328 101 226 2633 2859
Federal Marketing 9 15 -6 -48 -54
Assured Delivery 0 16 -16 83 66
2003 Existing Contracts 317 97 220 2656 2876
Federal Marketing 16 21 -6 -17 -23
Assured Delivery 4 22 -18 98 80
DC Upgrade
1993 Existing Contracts 494 108 386 2647 3033
Federal Marketing 5 12 -8 -10 -18
Assured Delivery -2 42 -44 60 16
1998 Existing Contracts 410 89 322 2869 3190
Federal Marketing -7 13 -20 -56 -77
Assured Delivery -30 26 -57 128 72
2003 Existing Contracts 363 87 276 2930 3206
Federal Marketing 11 17 -7 -17 -23
Assured Delivery -2 26 -28 119 91
Maximum Upgrade
1993 Existing Contracts 582 108 474 2756 3230
Federal Marketing -26 7 -33 -5 -37
Assured Delivery 28 38 -10 29 19
1998 Existing Contracts 457 92 365 3161 3527
Federal Marketing 8 9 -1 -58 -59
Assured Delivery -3 6 -9 103 95
2003 Existing Contracts 402 85 318 3219 3537
Federal Marketing 13 14 -1 -34 -36
Assured Delivery 10 16 -7 127 120

Source: SAM File (RESSALE.ALL, 29-0CT-1987)
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Table 4.1.5

SUMMARY OF VARIATION IN EXPORT SALES
DUE TO VARIOUS FACTORS
Maximum Difference

Proposed Hydro-First Federal Assured
Capacity 1/ Pqlicy 2/ Policy 3/ Marketing 4/ Marketing 5/
PNW 1988 NA NA NA NA NA
1993 283 17 -10 -5 29
1998 549 15 -2 -58 103
2003 591 18 6 -34 127
Canada 1988 NA NA - NA NA NA
1993 177 -6 -2 -33 -10
1998 147 -18 -21 -1 -9
2003 109 -30 -27 -1 -7
Total NW 1988 NA NA NA NA NA
1993 460 10 -12 -37 19
1998 696 -3 -23 -59 95
2003 700 -12 -20 -36 120

1/ Assuming Proposed Formula Allocation and Assured Delivery firm contracts
at Maximum capacity.

2/ Assuming Proposed Formula Allocation and Assured Delivery firm contracts
at Maximum capacity.

3/ Assuming Hydro-First Policy and Assured Delivery firm contracts at Maximum
capacity.

4/ Assuming Proposed Formula Allocation and Federal Marketing firm contracts
at Maximum capacity.

5/ Assuming Proposed Formula Allocation and Assured Delivery firm contracts
at Maximum capacity.




Table 4.1.6

THERMAL GENERATING RESOURCES IN THE PACIFIC NORTHWEST, INLAND SOUTHWEST,
AND CALIFORNIA: SIGNIFICANT CHANGES IN GENERATION LEVEL 1/

Pl1ant Name Primary Fuel Type Capacity {(MW) 2/
PNW

Colstr-p 1-4 Coal 2,060
Boardman Coal 530
Centreiia 1, 2 Coal 1,280
Jim Bridger 1-4 Coal 2,000
valmy 1, 2 Coal 522
ISW

Cholla 1-4 Coal 946
Coronado 1-2 Coal 700
Generic Coal, UT Coal 418
Springerville Coal 360
San Juan 1-4 Coal 1,560
Mohave 1-2 Coal 1,580
Hunter 1-3 Coal 1,180

California

San Francisco 0/G Steam 4,151
Los Angeles 0/G Steam 12,538
San Diego 0/G Steam 1,623
Moss Landing 1-7 0/G Steam 2,060
Morro Bay 1-4 0/G Steam 1,002
Coolwater 1-4 0/G Steam 658
E1 Centro 1-4 0/G Steam 180

1/ The changes in generation between the PFEXB (no-action case) and
alternative scenarios was considered to be significant if there was a
10 MW change, greater or smaller than the no-action case.

2/ Installed capacities (MW) as of January 1, 1986.
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Table 4.71.7

EFFECTS OF INTERTIE CAPACITY ON PACIFIC NORTHWEST GENERATION
Assuming Proposed Formula Allocation
(Annual Average MWs)

Existing Contracts HYDRO  NUCLEAR COAL cT OTHER 1/ TOTAL
1988 Existing Intertie 16133 1930 1991 5 486 20545
1993 Existing Intertie 16015 1538 2794 1 539 20897
DC Upgrade 98 0 77 0 -15 160
Maximum Upgrade 182 0 98 0 -26 254
1998 Existing Intertie 16439 1538 2813 13 607 2141
DC Upgrade 156 0 90 1 0 246
Maximum Upgrade 259 0 265 0 0 524
2003 Existing Intertie 16315 2335 2913 21 612 22197
DC Upgrade 136 0 145 1 0 282
Maximum Upgrade 234 0 339 1 0 573

Federal Marketing

1988 Existing Intertie 16117 1930 2040 4 486 20577
1993 Existing Intertie 16009 1538 2761 1 573 20892
DC Upgrade 92 0 73 0 -17 147
Maximum Upgrade 189 0 91 0 -28 253
1998 Existing Intertie 16479 1538 2777 14 623 21432
DC Upgrade 135 0 105 1 0 240
Maximum Upgrade 229 0 290 0 0 520
2003 Existing Intertie 16339 2335 2914 22 629 22239
DC Upgrade 134 0 152 1 0 287
Maximum Upgrade 223 0 337 1 1 562

Assured Detlivery

1988 Existing Intertie 16093 1930 2090 4 494 20610
1993 Existing Intertie 16001 1538 2748 12 583 20881
DC Upgrade 99 0 114 0 -19 194
Third AC/COTP 142 0 119 0 -25 236
Max imum Upgrade 202 0 90 0 -30 261
1998 Existing Intertie 16419 1538 2741 15 628 21341
DC Upgrade 147 0 136 0 0 284
Third AC/COTP 202 0 183 0 1 386
Maximum Upgrade 262 0 290 1 1 554
2003 Existing Intertie 16284 2335 2871 22 627 22140
DC Upgrade 147 0 153 0 0 300
Third AC/COTP 208 0 239 0 0 447
Maximum Upgrade 262 0 342 1 1 605

1/ Miscellaneous resources that were too small to explicitly model, small
hydro, and PURPA resources.

Source: SAM Files (RESTOT.ALL, 29-0CT-1987) and (BLUEBOOK.QUT, 7-0CT-1987 and
8-0CT-1987)
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Table 4.1.8

EFFECTS OF FORMULA ALLOCATION OPTIONS ON PACIFIC NORTHWEST GENERATION
Assuming Existing Capacity

Existing Contracts
1988 Pre-IAP
Proposed
Hydro-First
1993 Pre-IAP
Proposed
Hydro-First
1998 Pre-IAP
Proposed
Hydro-First
2003 Pre-IAP
Proposed
Hydro-First
Federal Marketing
1988 Pre-IAP
Proposed
Hydro-First
1993 Pre-IAP
Proposed
Hydro-First
1998 Pre-IAP
Proposed
Hydro-First
2003 Pre-IAP
Proposed
Hydro-First
Assured Delivery
1988 Pre-IAP
Proposed
Hydro-First
1993 Pre-IAP
Proposed
Hydro-First
1998 Pre-IAP
Proposed
Hydro-First
2003 Pre-IAP
Proposed
Hydro-First

(Annual Average MWs)

HYDRO NUCLEAR
16146 1930
-13 0

7 0
16020 1538
-5 0

7 0
16440 1538
0 0

17 0
16314 2335
1 0

17 0
16130 1930
-13 0
-3 0
16017 1538
-8 0

6 0
16480 1538
0 0

8 0
16338 2335
1 0

16 0
16104 1930
-11 0

3 0
16009 1538
-9 0

6 0
16419 1538
0 0

8 0
16284 2335
1 0

20 0

COAL
2005
-14
24
2753
4
2793
-23
2913

-30

2046

23

2720

2758
-12
2912

-17

2104
-15
-2

2710
38
-4

2719
23
-4

2870
2
-25

OTHER 1/ TOTAL

484 20570
1 -25

1 30
538 20859
1 37
-4 12
607 21391
0 20

0 -7
612 22196
0 1

0 -13
487 20596
0 -19
-1 18
570 20856
3 36
-5 3
623 21413
0 19

0 -4
629 22236
0 3

0 -1
493 20634
1 -24

0 1
580 20848
4 34
-3 -1
628 21319
0 22

0 3
627 22138
0 3

0 -5

1/ Miscellaneous resources that were too small to explicitly model, small
hydro, and PURPA resources.

Source:
8-0CT-1987)
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Table 4.1.9

EFFECTS OF FORMULA ALLOCATION OPTIONS ON PACIFIC NORTHWEST GENERATION
Assuming Maximum Capacity
(Annual Average MWs)

Federal Marketing HYDRO NUCLEAR COAL cT OTHER 1/ TOTAL
1993 Pre-IAP 16208 1538 2831 11 543 21131
Proposed -9 0 20 0 2 13
Hydro-First 7 0 -16 0 0 -9
1998 Pre-IAP 16709 1538 3046 15 623 21931
Proposed 0 0 21 0 0 21
Hydro-First 4 0 -2 0 0 2
2003 Pre-IAP 16562 2335 3232 22 630 22781
Proposed -1 0 19 1 0 19
Hydro-First 3 0 1 1 0 5

Assured Delivery

1993 Pre-IAP 16211 1538 2806 1 554 21119
Proposed -9 0 33 0 -1 23
Hydro-First 0 0 -10 0 1 -9
1998 Pre-IAP 16681 1538 3011 15 629 21875
Proposed 0 0 20 0 0 20
Hydro-First 0 0 -1 0 0 -1
2003 Pre-IAP 16547 2335 3194 22 627 22725
Proposed -1 0 19 1 1 20
Hydro-First 4 0 2 1 1 7

1/ Miscellaneous resources that were too small to explicitly model, small
hydro, and PURPA resources.

Source: SAM Files (RESTOT.ALL, 29-0CT-1987) and (BLUEBOOK.QUT, 8-0CT-1987)




Table 4.1.10

EFFECTS OF LONG-TERM FIRM CONTRACTS AT ALTERNATIVE INTERTIE CAPACITIES
ON PACIFIC NORTHWEST GENERATION
Assuming Proposed Formula Allocation
(Annual Average MWs)

Existing Intertie HYDRO NUCLEAR COAL CcT OTHER 1/ TOTAL
1988 Existing Contracts 16133 1930 1991 5 486 20545
Federal Marketing -16 0 49 -1 0 32
Assured Delivery -40 0 99 -2 8 65
1993 Existing Contracts 16015 1538 2794 11 539 20897
Federal Marketing -6 0 -33 0 33 -5
Assured Delivery -14 0 -46 1 44 -15
1998 Existing Contracts 16439 1538 2813 13 607 21411
Federal Marketing 40 0 -36 1 16 21
Assured Delivery ~-21 0 -72 2 21 -69
2003 Existing Contracts 16315 2335 2913 21 612 22197
Federal Marketing 24 0 1 1 17 42
Assured Delivery -31 0 -42 1 15 -56
DC Upgrade
1993 Existing Contracts 16113 1538 2871 11 524 21056
Federal Marketing -11 0 -38 0 31 -18
Assured Delivery -13 0 -10 1 40 19
1998 Existing Contracts 16595 1538 2903 14 607 21657
Federal Marketing 19 0 -22 1 16 14
Assured Delivery -29 0 -26 1 21 -32
2003 Existing Contracts 16451 2335 3058 22 612 22479
Federal Marketing 22 0 8 1 17 47
Assured Delivery -20 0 -34 1 15 -38

Max imum Upgrade

1993 Existing Contracts 16197 1538 2892 11 514 21151
Federal Marketing 2 0 -40 0 31 -7
Assured Delivery 5 0 -54 0 39 -9
1998 Existing Contracts 16698 1538 3078 13 607 21935
Federal Marketing 10 0 -11 1 16 16
Assured Delivery -17 0 -47 2 22 -40
2003 Existing Contracts 16549 2335 3252 22 613 22770
Federal Marketing 13 0 -1 1 17 31
Assured Delivery -3 0 -39 2 15 -25

1/ Miscellaneous resources that were too small to explicitly model, small
hydro, and PURPA resources.

Source: SAM Files (RESTOT.ALL, 29-0CT-1987) and (BLUEBOOK.OUT, 7-0CT-1987 and
8-0CT-1987)
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Table 4.1.11

EFFECTS OF INTERTIE CAPACITY ON CALIFORNIA GENERATION
Assuming Proposed Formula Allocation
(Annual Average MWs)

Existing Contracts HYDRO NUCLEAR COAL OIL/GAS OTHER 1/ TOTAL
1988 Existing Intertie 4021 3689 0 3621 4346 15677
1993 Existing Intertie 4517 3690 0 3660 7275 19142
DC Upgrade 0 -1 0 -103 0 -104
Maximum Upgrade 0 -1 0 -190 0 -191
1998 Existing Intertie 4601 3690 0 4872 8132 21295
DC Upgrade 0 0 0 -303 0 -303
Max imum Upgrade 0 0 0 -472 0 -472
2003 Existing Intertie 4602 3690 0 7718 8492 24502
DC Upgrade 0 0 0 -292 -5 -297
Max imum Upgrade 0 0 0 -555 -5 -560

Federal Marketing

1988 Existing Intertie 4021 3689 0 3634 4346 15690
1993 Existing Intertie 4517 3690 0 3684 7275 19166
DC Upgrade 0 -1 0 ~118 0 -119
Maximum Upgrade 0 -1 0 -185 0 -186
1998 Existing Intertie 4601 3690 0 4921 8132 21344
DC Upgrade 0 0 0 -271 0 -271
Max imum Upgrade 0 0 0 -497 0 -497
2003 Existing Intertie 4602 3690 0 7753 8492 24537
DC Upgrade 0 0 0 -284 -5 -289
Maximum Upgrade 0 0 0 -545 -5 -550

Assured Delivery

1988 Existing Intertie 4021 3689 0 3643 4346 15699
1993 Existing Intertie 4517 3690 0 3666 7275 19148
DC Upgrade 0 -1 0 -111 0 -112
Third AC/COTP 0 -1 0 -121 0 -122
Max imum Upgrade 0 -1 0 -187 0 -188
1998 Existing Intertie 4601 3690 0 4809 8132 21232
DC Upgrade 0 0 0 -284 0 -284
Third AC/COTP 0 0 0 -335 0 -335
Max imum Upgrade 0 0 0 -481 0 -481
2003 Existing Intertie 4602 3690 0 7670 8490 24452
DC Upgrade 0 0 0 -303 -3 -306
Third AC/COTP 0 0 0 -441 -3 -444
Max imum Upgrade 0 0 0 -611 -3 -614

1/ "Other" resources include cogeneration, biomass, geothermal, wind, solar,
and combined cycle.

Source: Marketing LP File (RPSE.P9800.DCW.IDUEIS.NOV87.SASOUT, 3-NOV-1987)
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Table 4.1.12

EFFECTS OF FORMULA ALLOCATION OPTIONS ON CALIFORNIA GENERATION
Assuming Existing Capacity
(Annual Average MWs)

Existing Contracts HYDRO NUCLEAR  COAL 0IL/GAS OTHER 1/ TOTAL
1988 Pre-IAP 4021 3689 0 3645 4346 15701
Proposed 0 0 0 -24 0 -24
Hydro-First 0 0 0 54 0 54
1993 Pre-IAP 4517 3690 0 3665 7275 19147
Proposed 0 0 0 -5 0 -5
Hydro-First 0 0 0 5 0 5
1998 Pre-IAP 4601 3690 0 4866 8132 21289
Proposed 0 0 0 6 0 6
Hydro-First 0 0 0 11 0 11
2003 Pre-IAP 4602 3690 0 7709 8492 24493
Proposed 0 0 0 9 0 9
Hydro-First -1 0 0 33 0 33

Federal Marketing

1988 Pre-IAP 4021 3689 0 3649 4346 15705
Proposed 0 0 0 -15 0 -15
Hydro-First 0 0 0 49 0 49
1993 Pre-IAP 4517 3690 0 3688 7275 19170
Proposed 0 0 0 -4 0 -4
Hydro-First 0 0 0 -5 0 -5
1998 Pre-IAP 4601 3690 0 4908 8132 21331
Proposed 9 0 0 13 0 13
Hydro-First 0 0 0 18 0 18
2003 Pre-IAP 4602 3690 0 7747 8492 24531
Proposed 0 0 0 6 0 6
Hydro-First 0 0 0 9 0 9

Assured Delivery

1988 Pre-IAP 4021 3689 0 3649 4346 15705
Proposed 0 0 0 -6 0 -6
Hydro-First 0 0 0 30 0 30
1993 Pre-IAP 4517 3690 0 3668 7275 19150
Proposed 0 0 0 -2 0 -2
Hydro-First 0 0 0 3 0 3
1998 Pre-IAP 4601 3690 0 4799 8132 21222
Proposed 0 0 0 10 0 10
Hydro-First 0 0 0 10 0 10
2003 Pre-IAP 4602 3690 0 7658 8490 24440
Proposed 0 0 0 12 0 12
Hydro-First 0 0 0 7 0 7

1/ "Other" resources include cogeneration, biomass, geothermal, wind, solar,
and combined cycle.

Source: Marketing LP File (RPSE.P9800.DCW.IDUEIS.NOV87.SASOUT, 3-NOV-1987)
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Table 4.1.13

EFFECTS OF FORMULA ALLOCATION OPTIONS ON CALIFORNIA GENERATION
Assuming Maximum Capacity
(Annual Average MWs)

Federal Marketing HYDRO NUCLEAR COAL OIL/GAS OTHER 1/ TOTAL
1993 Pre-IAP 4517 3689 0 3493 7275 18974
Proposed 0 0 0 6 0 6
Hydro-First 0 0 0 8 0 8
1998 Pre-IAP 4601 3690 0 4417 8132 20840
Proposed 0 0 0 7 0 7
Hydro-First 0 0 0 11 0 11
2003 Pre-IAP 4602 3690 0 7194 8487 23973
Proposed 0 0 0 14 0 14
Hydro-First 0 0 0 28 0 28

Assured Delivery

1993 Pre-IAP 4517 3689 0 3474 7275 18955
Proposed 0 0 0 5 0 5
Hydro-First 0 0 0 7 0 7
1998 Pre-IAP 4601 3690 0 4323 8132 20746
Proposed 0 0 0 5 0 5
Hydro-First 0 0 0 14 0 14
2003 Pre-IAP 4602 3690 0 7053 8487 23832
Proposed 0 0 0 6 0 6
Hydro-First 0 0 0 17 0 17

1/ "Other" resources include cogeneration, biomass, geothermal, wind, solar,
and combined cycle.

Source: Marketing LP File (RPSE.P9800.DCW.IDUEIS.NOV87.SASOUT, 3-NOV-1987)




Table 4.1.14

EFFECTS OF LONG-TERM FIRM CONTRACTS AT ALTERNATIVE INTERTIE CAPACITIES
ON CALIFORNIA GENERATION
Assuming Proposed Formula Allocation
(Annual Average MWs)

Existing Intertie HYDRO NUCLEAR COAL OIL/GAS OTHER 1/ TOTAL
1988 Existing Contracts 4021 3689 0 3621 4346 15677
Federal Marketing 0 0 0 13 0 13
Assured Delivery 0 0 0 22 0 22
1993 Existing Contracts 4517 3690 0 3660 7275 19142
Federal Marketing 0 0 0 24 0 24
Assured Delivery 0 0 0 6 0 6
1998 Existing Contracts 4601 3690 0 4872 8132 21295
Federal Marketing 0 0 0 49 0 49
Assured Delivery 0 0 0 -63 0 -63
2003 Existing Contracts 4602 3690 0 7718 8492 24502
Federal Marketing 0 0 0 35 0 35
Assured Delivery 0 0 0 -48 -2 -50
DC Upgrade
1993 Existing Contracts 4517 3689 0 3557 7275 19038
Federal Marketing 0 0 0 9 0 9
Assured Delivery 0 0 0 -2 0 -2
1998 Existing Contracts 4601 3690 0 4569 8132 20992
Federal Marketing 0 0 0 81 0 81
Assured Delivery 0 0 0 -44 0 -44
2003 Existing Contracts 4602 3690 0 7426 8487 24205
Federal Marketing 0 0 0 43 0 43
Assured Delivery 0 0 0 -59 0 -59

Maximum Upgrade

1993 Existing Contracts 4517 3689 0 3470 7275 18951
Federal Marketing 0 0 0 29 0 29
Assured Delivery 0 0 0 9 0 9
1998 Existing Contracts 4601 3690 0 4400 8132 20823
Federal Marketing 0 0 0 24 0 24
Assured Delivery 0 0 0 -72 0 -72
2003 Existing Contracts 4602 3690 0 7163 8487 23942
Federal Marketing 0 0 0 45 0 45
Assured Delivery 0 0 0 -104 0 -104

1/ "Other” resources include cogeneration, biomass, geothermal, wind, solar,
and combined cycle.

Source: Marketing LP File (RPSE.P9800.DCW.IDUEIS.NOV87.SASOUT, 3-NOV-1987)
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Table 4.1.15

EFFECTS OF INTERTIE CAPACITY ON INLAND SOUTHWEST GENERATION
Assuming Proposed Formula Allocation
(Annual Average MWs)

Existing Contracts HYDRO NUCLEAR COAL OIL/GAS OTHER 1/ TOTAL
1988 Existing Intertie 1852 2780 9882 425 21 14960
1993 Existing Intertie 1997 2780 11307 420 62 16566
DC Upgrade 0 0 -48 0 0 -48
Maximum Upgrade 0 0 -147 0 0 -147
1998 Existing Intertie 2002 2780 13629 420 74 18905
DC Upgrade 0 0 -2 0 0 -2
Maximum Upgrade 0 0 -82 0 0 -82
2003 Existing Intertie 2002 2780 15734 364 74 20954
DC Upgrade 0 0 -10 0 0 -10
Maximum Upgrade 0 0 -51 0 0 -51

Federal Marketing

1988 Existing Intertie 1852 2780 9835 425 21 14913
1993 Existing Intertie 1997 2780 11322 420 62 16581
DC Upgrade 0 0 -54 0 0 -54
Max imum Upgrade 0 0 -137 0 0 -137
1998 Existing Intertie 2002 2780 13626 420 .74 18902
DC Upgrade 0 0 3 0 0 3
Maximum Upgrade 0 0 -62 0 0 -62
2003 Existing Intertie 2002 2780 15730 364 74 20950
DC Upgrade 0 0 -9 0 0 -9
Maximum Upgrade 0 0 -52 0 0 -52

Assured Delivery

\958 Existing Intertie 1852 2780 9815 425 21 14893
1993 Existing Intertie 1997 2780 11338 420 62 16597
DC Upgrade 0 0 -83 0 0 -83
Third AC/COTP 0 0 -153 0 0 -153
Maximum Upgrade 0 0 -181 0 0 -181
1998 Existing Intertie 2002 2780 13608 420 74 18884
DC Upgrade 0 0 -7 0 0 -7
Third AC/COTP 0 0 -46 0 0 -46
Max imum Upgrade 0 0 -81 0 0 -81
2003 Existing Intertie 2002 2780 15715 364 74 20935
DC Upgrade 0 0 -14 0 0 -14
Third AC/COTP 0 0 -32 0 0 -32
Max imum Upgrade 0 0 -47 0 0 -47

1/ "Other” resources include cogeneration, biomass, geothermal, wind, solar,
and combined cycle.

Source: Marketing LP File (RPSE.P9800.DCW.IDUEIS.NOV87.SASOUT, 3-NOV-1987)




Table 4.1.16
EFFECTS OF FORMULA ALLOCATION OPTIONS ON INLAND SOUTHWEST GENERATION
Assuming Existing Capacity
(Annual Average MWs)

Existing Contracts HYDRO NUCLEAR COAL OIL/GAS OTHER 1/ TOTAL
1988 Pre-IAP 1852 2780 9885 425 21 14963
Proposed 0 0 -3 0 0 -3
Hydro-First 0 0 31 0 0 31
1993 Pre-IAP 1997 2780 11304 420 62 16563
Proposed 0 0 3 0 0 3
Hydro-First 0 0 8 0 0 8
1998 Pre-IAP 2002 2780 13622 420 74 18898
Proposed 0 0 7 0 0 7
Hydro-First 0 0 6 0 0 6
2003 Pre-IAP 2002 2780 15730 364 74 20950
Proposed 0 0 q 0 0 4
Hydro-First 0 0 6 0 0 6

Federal Marketing

1988 Pre-IAP 1852 2780 9844 425 21 14922
Proposed 0 0 -9 0 0 -9
Hydro-First 0 0 9 0 0 9

1993 Pre-IAP 1997 2780 11326 420 62 16585
Proposed 0 0 -4 0 0 -4
Hydro-First 0 0 4 0 0 4

1998 Pre-IAP 2002 2780 13615 420 74 18891
Proposed 0 0 11 0 0 11
Hydro-First 0 0 15 0 0 15

2003 Pre-IAP 2002 2780 15730 364 74 20950
Proposed 0 0 0 0 0 0
Hydro-First 0 0 -3 0 0 -3

Assured Delivery

1988 Pre-IAP 1852 2780 9823 425 21 14901
Proposed 0 0 -8 0 0 -8
Hydro-First 0 0 -1 0 0 -1

1993 Pre-IAP 1997 2780 11336 420 62 16595
Proposed 0 0 2 0 0 2
Hydro-First 0 0 -2 0 0 -2

1998 Pre-IAP 2002 2780 13610 420 74 18886
Proposed 0 0 -2 0 0 -2
Hydro-First 0 0 1 0 0 1

2003 Pre-IAP 2002 2780 15710 364 74 20930
Proposed 0 0 5 0 0 5
Hydro-First 0 0 5 0 0 5

1/ "Other" resources include cogeneration, biomass, geothermal, wind, solar,
and combined cycle.

Source: Marketing LP File (RPSE.P9800.DCW.IDUEIS.NOV87.SASOUT, 3-NOV-1987)
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Table 4.1.17

EFFECTS OF FORMULA ALLOCATION OPTIONS ON INLAND SOUTHWEST GENERATION
Assuming Maximum Capacity
(Annual Average MWs)

Federal Marketing HYDRO NUCLEAR COAL OIL/GAS OTHER 1/ TOTAL
1993 Pre-IAP 1997 2780 11193 420 62 16452
Proposed 0 0 -8 0 0 -8
Hydro-First 0 0 0 0 0 0
1998 Pre-IAP 2002 2780 13565 420 74 18841
Proposed 0 0 -1 0 0 -1
Hydro-First 0 0 -3 0 0 -3
2003 Pre-IAP 2002 2780 15678 364 74 20898
Proposed 0 0 0 0 0 0
Hydro-First 0 0 2 0 0 2

Assured Delivery

1993 Pre-IAP 1997 2780 11166 420 62 16425
Proposed 0 0 -9 0 0 -9
Hydro-First 0 0 0 0 0 0

1998 Pre-IAP 2002 2780 13530 420 74 18806
Proposed 0 0 -3 0 0 -3
Hydro-First 0 0 1 0 0 ]

2003 Pre-IAP 2002 2780 15667 364 74 20887
Proposed 0 0 1 0 0 1
Hydro-First 0 0 -2 0 0 -2

1/ "Other"” resources include cogeneration, biomass, geothermal, wind, solar,
and combined cycle.

Source: Marketing LP File (RPSE.P9800.DCW.IDUEIS.NOV87.SASOUT, 3-NOV-1987)




Table 4.1.18

EFFECTS OF LONG-TERM FIRM CONTRACTS AT ALTERNATIVE INTERTIE CAPACITIES
ON INLAND SOUTHWEST GENERATION
Assuming Proposed Formula Allocation
(Annual Average MWs)

Existing Intertie HYDRO NUCLEAR COAL OIL/GAS OTHER 1/ TOTAL
1988 Existing Contracts 1852 2780 9882 425 21 14960
Federal Marketing 0 0 -47 0 0 -47
Assured Delivery 0 0 -67 0 0 -67
1993 Existing Contracts 1997 2780 11307 420 62 16566
Federal Marketing 0 0 15 0 0 15
Assured Delivery 0 0 31 0 0 31
1998 Existing Contracts 2002 2780 13629 420 74 18905
Federal Marketing 0 0 -3 0 0 -3
Assured Delivery 0 0 =21 0 0 -21
2003 Existing Contracts 2002 2780 15734 364 74 20954
Federal Marketing 0 0 -4 0 0 -4
Assured Delivery 0 0 -19 0 0 -19
DC Upgrade
1993 Existing Contracts 1997 2780 11259 420 62 16518
Federal Marketing 0 0 9 0 0 9
Assured Delivery 0 0 -4 0 0 -4
1998 Existing Contracts 2002 2780 13627 420 74 18903
Federal Marketing 0 0 2 0 0 2
Assured Delivery 0 0 -26 0 0 -26
2003 Existing Contracts 2002 2780 15724 364 74 20944
Federal Marketing 0 0 -3 0 0 -3
Assured Delivery 0 0 -23 0 0 -23

Max imum Upgrade

1993 Existing Contracts 1997 2780 11160 420 62 16419
Federal Marketing 0 0 25 0 0 25
Assured Delivery 0 0 -3 0 0 -3
1998 Existing Contracts 2002 2780 13547 420 74 18823
Federal Marketing 0 0 17 0 0 17
Assured Delivery 0 0 -20 0 0 -20
2003 Existing Contracts 2002 2780 15683 364 74 20903
Federal Marketing 0 0 -5 0 0 -5
Assured Delivery 0 0 -15 0 0 -15

1/ "Other"” resources include cogeneration, biomass, geothermal, wind, solar,
and combined cycle.

Source: Marketing LP File (RPSE.P9800.DCW.IDUEIS.NQOV87.SASOUT, 3-NOV-1987)
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Table 4.1.19

EFFECTS OF NEW NONFIRM RATE ON EXPORT SALES AND
PACIFIC NORTHWEST GENERATION

(aMW)
Change in Change in Effect
Effect of of Proposed Capacity/Allocation
Expanded Capacityl/ Formula Allocation2/ Effect 3/
1988
Export Sales
PNW N/A 0 N/A
BC Hydro N/A 0 N/A
Total 0
PNW Generation
Hydro N/A -1 N/A
Nuclear N/A 0 N/A
Coal N/A 2 N/A
CcT N/A 0 N/A
Other N/A 0 N/A
TOTAL 1
1993
Export Sales
PNW -14 7 -7
BC Hydro _9 -7 -8
TOTAL -5 0 -15
PNW Generation
Hydro 9 5 13
Nuclear 0 0 0
Coal -27 1 -25
CT 0 0 0
Other 2 -1 _ 0
TOTAL -16 5 -12
1998
Export Sales
PNW 1 0 1
BC Hydro ) 1 1
- TOTAL 1 1 2
PNW Generation
Hydro -1 -1 ~12
Nuclear 0 0 0
Coal 12 0 11
CcT 0 0 0
Other _ 0 0 _0
TOTAL 1 -1 -1
2003
Export Sales
PNW 2 1 4
BC Hydro 3 3 5
TOTAL 5 4 9
PNW Generation
Hydro -8 1 -8
Nuc Tear 0 0 0
Coal 10 0 10
CcT 0 0 0
Other 0 0 0
TOTAL 2 1 2

1/ The indicated changes are the difference between the effect of Maximum
Capacity with and without the new nonfirm rate.

2/ The indicated changes are the differences between the effect of the
Proposed Formula Allocation option with and without the new nonfirm rate.

3/ The indicated changes are the difference between the effect of the Proposed
Formula Allocation option at Maximum capacity with and without the new
nonfirm rate.

Source: SAM Files (RESSALE.OUT), (RESTOT.OUT), and (BLUEBOOK.OUT); 7-Dec-1987




Table 4.1.20

EFFECTS OF PACIFIC SOUTHWEST HIGH GAS PRICES ON EXPORT SALES AND
PACIFIC NORTHWEST GENERATION

(aMW)
Change in Change in Effect
Effect of of Proposed Capacity/Allocation
Expanded Capacity Formula Allocation Effect
1988
Export Sales
PNW N/A 16 N/A
BC Hydro N/A -59 N/A
Total -43
PNW Generation
Hydro N/A 3 N/A
Nuclear N/A 0 N/A
Coal N/A 14 N/A
cT N/A -1 N/A
Other N/A 0 N/A
TOTAL 16
1993
Export Sales
PNW 131 1 131
BC Hydro -38 -8 =46
TOTAL 93 -7 85
PNW Generation
Hydro 19 6 25
Nuclear 0 0 0
Coal 112 -7 105
cT 0 0 0
Other -3 0 -4
TOTAL 128 -1 -126
1998
Export Sales
PNW 88 -20 68
BC Hydro =31 _20 =11
TOTAL 57 0 57
PNW Generation
Hydro -6 0 -7
Nuclear 0 0 0
Coal 88 -20 68
cT 1 0 1
Other 0 _ 0 0
TOTAL 83 -20 62
2003
Export Sales
PNW 119 -9 110
BC Hydro _20 15 _44
TOTAL 139 6 154
PNW Generation
Hydro 0 0 -2
Nuclear 0 0 0
Coal 115 9 106
cT 2 0 2
Other _ 0 0 0
TOTAL 117 9 106

1/ The indicated changes are the difference between the effect of Maximum
Capacity with and without Pacific Southwest high gas prices.

2/ The indicated changes are the differences between the effect of the
Proposed Formula Allocation option with and without Pacific Southwest high
gas prices.

3/ The indicated changes are the difference between the effect of the Proposed
Formula Allocation option at Maximum capacity with and without Pacific
Southwest high gas prices.

Source: SAM Files (RESSALE.QUT), (RESTOT.OQUT), and (BLUEBOOK.OUT); 12-Dec-1987
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Table 4.1.21

EFFECTS OF HIGH PACIFIC SOUTHWEST LOADS ON EXPORT SALES AND
PACIFIC NORTHWEST GENERATION

(aMW)
Change 1in Change in Effect
Effect of of Proposed Capacity/Allocation
Expanded Capacity Formula Allocation Effect
1988
Export Sales
PNW N/A 3 N/A
BC Hydro N/A =17 N/A
Total -14
PNW Generation
Hydro N/A 2 N/A
Nuclear N/A 0 N/A
Coal N/A -2 N/A
CcT N/A 0 N/A
Other N/A 1 N/A
TOTAL 1
1993
Export Sales
PNW 162 ~-13 149
BC Hydro _49 =4 _45
TOTAL 211 -17 194
PNW Generation
Hydro 6 0 6
Nuclear 0 0 0
Coal 161 -14 148
CcT 0 0 0
Other =1 _0 =2
TOTAL 166 -14 152
1998
Export Sales
PNW 26 0 26
BC Hydro 10 1 11
TOTAL 36 1 37
PNW Generation
Hydro -2 1 -1
Nuclear 0 0 0
Coal 31 0 31
CT 1 0 1
Other 0 0 0
TOTAL 30 1 31
2003
Export Sales
PNW 17 -1 16
BC Hydro 53 2 55
TOTAL 70 -1 71
PNW Generation
Hydro 0 1 -1
Nuclear 0 0 0
Coal 26 -1 25
cT 0 0 0
Other _0 0 0
TOTAL 26 0 24

1/ The indicated changes are the difference between the effect of Maximum
Capacity with and without high Pacific Southwest Toads.

2/ The indicated changes are the differences between the effect of the
Proposed Formula Allocation option with and without high Pacific Southwest
Toads.

3/ The indicated changes are the difference between the effect of the Proposed
Formula Allocation option at Maximum capacity with and without high Pacific
Southwest 1loads.

Source: SAM Files (RESSALE.OUT), (RESTOT.OQUT), and (BLUEBOOK.QUT); 12-Dec-1987




Table 4.1.22

EFFECTS OF LOW PACIFIC NORTHWEST LOADS ON EXPORT SALES AND
PACIFIC NORTHWEST GENERATION

(aMW)
Change in Change in Effect
Effect of of Proposed Capacity/Allocation
Expanded Capacity Formula Allocation Effect
1988
Export Sales
PNW N/A 17 N/A
BC Hydro N/A -11 N/A
Total
PNW Generation
Hydro N/A 2 N/A
Nuclear N/A 0 N/A
Coal N/A 13 N/A
CcT N/A -1 N/A
Other N/A 2 N/A
TOTAL 16
1993
Export Sales
PNW 443 16 459
BC Hydro _45 =13 _32
TOTAL 488 3 491
PNW Generation
Hydro 375 3 378
Nuclear 0 0 0
Coal 81 8 90
CcT 0 0 0
Other =7 0 _-8
TOTAL 449 1 460
1998
Export Sales
PNW 687 23 710
BC Hydro =1 =22 =23
TOTAL 686 1 687
PNW Generation
Hydro 709 5 714
Nuclear 0 0 0
Coal -9 19 9
CT 0 0 0
Other _0 0 _0
TOTAL 700 24 723
2003
Export Sales
PNW 812 17 829
BC Hydro _46 =18 _29
TOTAL 858 -1 858
PNW Generation
Hydro 739 7 746
Nuclear 0 0 0
Coal 63 10 72
CcT -1 0 -1
Other _ 0 0 ]
TOTAL 801 17 817

1/ The indicated changes are the difference between the effect of Maximum
Capacity with and without low Pacific Northwest loads.

2/ The indicated changes are the differences between the effect of the
Proposed Formula Allocation option with and without low Pacific Northwest
loads.

3/ The indicated changes are the difference between the effect of the Proposed
Formula Allocation option at Maximum capacity with and without low Pacific
Northwest Tloads.

Source: SAM Files (RESSALE.QUT), (RESTOT.OUT), and (BLUEBOOK.QOUT); 12-Dec-1987
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Table 4.1.23
EFFECTS OF ASSURED DELIVERY ALTERNATIVES 1, 2, AND 3 ON
PACIFIC NORTHWEST EXPORT SALES AND GENERATION 1/

(aMW)
Alternative 1 Alternative 2 Alternative 3
Existing DC Max imum DC Maximum
Capacity Upgrade Capacity Upgrade Capacity
1988
Expor 1
PNW Sales 129 N/A N/A N/A N/A
BC Hydro Sales -87 N/A N/A N/A N/A
TOTAL 42 N/A N/A N/A N/A
PNW neration
Hydro -9 N/A N/A N/A N/A
Nuclear 0 N/A N/A N/A N/A
Coal 93 N/A N/A N/A N/A
CT -1 N/A N/A N/A N/A
Other 0 N/A N/A N/A N/A
TOTAL 83 N/A N/A N/A N/A
1993
Expor 1
PNW Sales 175 154 205 158 163
BC Hydro Sales -54 -53 -47 -56 -44
TOTAL 121 101 158 102 119
PNW neration
Hydro -1 2 26 18 19
Nuclear 0 0 0 0 0
Coal 38 14 20 15 26
CcT 5 5 3 4 4
Other EH] 3% _68 26 32
TOTAL 97 57 118 63 81
1998
Expor 1
PNW Sales 396 457 529 483 497
BC Hydro Sales =31 ~-68 =29 =72 =18
TOTAL 362 389 500 411 479
PNW Generatign
- Hydro -114 -103 -67 -101 -67
Nuclear 807 807 807 807 807
Coal -177 -130 -133 -111 -126
CT -1 -2 -1 ~2 -1
Other _0 -13 _25 =16 =19
TOTAL 515 559 630 577 598
2003
Export Sales
PNW Sales 393 462 562 464 535
BC Hydro Sales =24 =23 =6 =26 =3
TOTAL 369 439 556 438 532
PNW neration
Hydro -120 -69 -23 -70 -22
Nuclear 818 818 818 818 818
Coal -134 -113 -103 -114 -91
CT -6 -7 -7 -7 -7
Other =7 =26 10 =29 =29
TOTAL 551 602 695 598 669

1/ Assumes the Proposed Formula Allocation. This Table compares the
alternative Assured Delivery sensitivity contract combinations with the
Existing Contracts cases for the Intertie sizes indicated.

Source: SAM Files (RESSALE.OUT, 10-Feb-1988), (RESTOT.OUT, 10-Feb-1988), and
(BLUEBOGOK .QUT; 8-Feb-1988)

(VS6-WP-PG-6018K)
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4.2 THE HYDROELECTRIC SYSTEM

OVERVIEW AND SUMMARY

The Columbia and Snake River systems are elements of substantial
importance to the structure of the environment in the Pacific Northwest.
They offer important opportunities for recreation. They also provide
habitat for anadromous and resident fisheries. Numerous cultural
resource sites exist in and around the major storage reservoirs that now
form a part of these river systems. The first step in understanding the
potential effects of Intertie decisions on these environmental resources
is to understand the effects of such decisions on the operation of
hydroelectric facilities and how, in turn, changes in hydroelectric
system operation can alter the character and ecosystem of these
environmental features.

The PNW hydro system is operated in accordance with constraints
established by project owners and operators (Corps of Engineers [COE] and
Bureau of Reclamation in the case of Federal projects) and in accordance
with guidelines provided by the Pacific Northwest Coordination Agreement
(PNCA). 1/ See Appendix C, Part 1 for a summary of hydrosystem planning
and operation.

Federal hydro projects are operated to provide for multiple uses
including flood control, power production, irrigation, navigation,
recreation, fisheries, wildlife, and other uses. These sometimes
competing interests are balanced by project owners and operators and are
addressed through project operating constraints, FERC license conditions
for non-Federal projects, annual planning criteria, or shorter-term
constraints as needed. The COE will continue to operate their projects
to provide for multiple uses regardless of BPA's Intertie decisions. The
COE will not alter operations of its projects without first doing
detailed impact assessments.

Within this context, Intertie decisions may affect how the hydro system
is operated with resulting changes in reservoir elevations, flows, and
spill. Hydro system parameters such as reservoir elevations, river flow,
and spill can affect river uses for fish, recreation, and cultural
resources. Therefore, an understanding of how Intertie decisions may
affect these parameters is necessary before a specific assessment of
environmental impacts can be made.

1/ The PNCA provides for an annual planning process which increases
system reliability and optimizes the use of resources within
constraints provided by the project owners. BPA and most of the
region's public and private utilities operate under this agreement.
This planning process, and the guidelines established by it, as well
as operating constraints established by project owners, would not be
changed as a result of Intertie decisions.




BPA's findings with respect to changes in river operations are discussed
in Section 4.2.1. This section closes with a discussion of the results
of sensitivity studies designed to expand the analyses to include a wider
range of conditions. Discussion of how the predicted effects on river
operations would be expected to affect recreation, irrigation and
cultural resources is presented in Section 4.2.2. Section 4.2.3 covers
anticipated effects on resident and anadromous fish. Tables immediately
follow the text for each section.










4.2.1 RIVER OPERATIONS

Increasing Intertie capacity has little effect on reservoir elevations or
refill probabilities. It does have the effect of converting about 100 to
150 aMW, and 200 to 250 aMW, of spill to generation under the DC Terminal
expansion and Maximum capacity alternatives, respectively. The Pre-IAP
and Proposed Formula Allocation alternatives differ little in their
effect on reservoir elevations, refill probability, or overgeneration.
The Hydro-First alternative results in slightly lower reservoir
elevations and slightly less overgeneration than the other Formula
Allocation alternatives. Firm marketing alternatives can have
substantial effects on reservoir elevation although system refill is only
slightly affected. Marketing actions result in some variation in
overgeneration amounts, but changes from the Existing Contract condition
are less than 10 percent.

4.2.1.1 Analytical Methods

While the analysis of power systems effects presented only annual data,
the analysis of potential impacts of Intertie decisions on hydro system
operations is based on monthly data from the SAM runs discussed at the
beginning of this chapter. An analysis of monthly data was necessary to
accommodate seasonal variations in the sensitivity of environmental
factors (e.g., recreation, fishing) to river operations. The operational
parameters analyzed include end-of-month reservoir elevation for the
Federal storage reservoirs (Libby, Hungry Horse, Albeni Falls, Grand
Coulee, and Dworshak); probability of system refill; and amount of
overgeneration. Additional discussion on the subject of overgeneration
spill is contained in Section 4.2.1.4 and in Section 4.2.3, which deals
with effects on anadromous and resident fish. Because flow levels
downstream of storage reservoirs and in the Columbia River are primarily
a concern for resident and anadromous fish, discussion of flow levels is
found in Section 4.2.3.

The System Analysis Model results necessarily reflect a great number of
assumptions. In reality, there is more latitude in actual operations
than is represented in the model. In addition, future conditions will
probably differ from the assumptions to some degree. Thus, the model
results are useful for comparative purposes, but must be interpreted
within the framework of existing operating variability. A more detailed
discussion of SAM and the assumptions used in these studies may be found
in Appendix B, Part 1.

4.2.1.2 Reservoir Levels

The COE operates the entire Columbia River system to provide for flood
control. Federal reservoirs provide storage for spring runoff thus
affording flood control during the high runoff period and power benefits
throughout the year. In addition, reservoirs provide important habitat
for resident fish, afford numerous recreation opportunities and provide
for irrigation in some areas. Some reservoirs are also rich in cultural
resource sites. Changes in Intertie capacity, access, and marketing may
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influence reservoir levels and thus affect reservoir uses. Intertie
decisions would not affect the ability of the COE to provide flood
control protection.

The SAM was used to project end-of-month reservoir levels at five Federal
storage reservoirs (Libby, Hungry Horse, Albeni Falls, Grand Coulee, and
Dworshak) for all 20 capacity/policy/marketing combinations (cases)
studied (Table 4.0.1). Results for 200 simulations were averaged to
obtain mean end-of-month reservoir elevations for each study. Also,
statistical comparisons were made to determine which alternatives were
statistically different from selected 'base' cases. Selected comparisons
are presented in Tables 4.2.1 through 4.2.6. (Tables may be found
following page 4.2.1-8.) These comparisons typify effects observed on
reservoir levels. Information on reservoir elevations for all cases is
provided in Appendix C, Part 2.

Effects of Increasing Intertie Capacity

Table 4.2.1 presents expected differences in mean end-of-month reservoir
levels for the DC Upgrade and Maximum capacity cases assuming the
Proposed Formula Allocation and Existing Contracts. This table presents
results for statistically different cases with a mean difference of

0.1 ft. or greater. Table 4.2.2 contains similar data for the DC, AC,
and Maximum capacity cases assuming the Assured Delivery condition. Only
minor changes in reservoir levels, generally less than one foot, are
expected as a result of Intertie capacity increases. Most of the
additional hydro energy generated for sale over expanded capacity is
derived from conversion of spill to generation at downstream projects.
Thus, reservoir operations are generally not affected.

An expanded Intertie would allow marketing of more energy in peak hours
within the available generating capacity of the system. In some
situations, economic benefits may be derived from delivering more energy
during daytime hours and less energy during nighttime hours while not
increasing total sales.

There is little additional flexibility available for peaking purposes at
Libby, Hungry Horse, Albeni Falls, and Dworshak. Albeni Falls is
operated by the COE at relatively constant outflow/generation levels. A
review of generation records for 1986 and 1987 indicate that Hungry Horse
and Dworshak were operated at minimum flow, maximum generation, or
maximum peaking about 95 percent of the time. If a project is maintained
at minimum discharge it is generally in order to enhance refill and
therefore the project is not used for peaking purposes. Thus additional
peaking at Hungry Horse and Dworshak could only occur about 5 percent of
the time. At Libby, additional peaking would have been available
approximately 15 percent of the time. At Libby much of this additional
peaking was available on weekends when it normally would not be needed.
Thus, there is little opportunity for increased peaking due to expanded
Intertie capacity at Libby, Hungry Horse, Albeni Falls, and Dworshak.
Intertie decisions would not be expected to cause significant increases
in peaking at these projects.
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This leaves Grand Coulee and downstream plants and the four lower Snake
River plants to produce most of the additional peaking. Assuming 1,100
additional MW of peaking (the maximum increase resulting from the DC
Upgrade) is produced by Grand Coulee and downstream projects (and the
downst-eam projects are not also drafted) for 8 heavy load hours, the
total additional elevation reduction at Grand Coulee would be less than
0.15 ~eet. Downstream flows would increase by less than 15 kcfs during
the heavy load hours and decrease by about the same amount during the
light load hours when generation is reduced. In actuality, the lower
Snake River plants would also be used and, due to travel times between
projects, several of the downstream projects would experience additional
forebay fluctuations of 0.2 to 0.3 feet. These forebay fluctuations are
small compared to normal daily fluctuations for these projects. The
outflow fluctuations at downstream projects would be similar to those for
Grand Coulee. The amount of energy which can be moved from nighttime
hours into daytime hours is limited however by system requirements such
as peaking capability and minimum flow constraints. These effects are
independent of formula allocation or firm marketing assumptions.

Effects of Formula Allocation

Table 4.2.3 shows the effects of formula ailocation alternatives on
reservoir elevations at Existing Intertie size assuming the Existing
Contracts condition. The Pre-IAP and Proposed Formula Allocations have
similar effects on reservoir levels. Although the Proposed Formula
Allocation method results in slightly higher reservoir levels in the two
earliest years studied, differences between it and the Pre-IAP option are
slight——typically less than 1 foot in all years studied. The Hydro-First
alternative results in somewhat lower reservoir levels in the fall/winter
of 1988. This effect is most pronounced at Hungry Horse where a
difference of up to 3.5 feet or so could occur. This effect is limited
to Hungry Horse for a few months in the first year studied. There is
little difference between the Pre—-IAP and Hydro-First alternatives in
subsequent years.

Table 4.2.4 presents results for formula allocation alternatives at
Maximum Intertie size assuming the Assured Delivery contracts condition.
These results are similar to those for the Existing capacity, Existing
Contracts comparisons. Differences in reservoir elevations between the
Pre-IAP case and the two other alternatives are slight--typically being
less than 1 foot. The Proposed Formula Allocation option generally
results in slightly higher levels than the Pre-IAP option while the
Hydro-First alternative produces slightly lower levels.

Short-term fluctuations of hydrosystem generation are related to shape
and amount of load served as well as system operating constraints.
Because formula allocation methods do not substantially affect the amount
or shape of load served over the Intertie, the formula allocation options
would not affect short-term fluctuations of reservoir levels or
downstream flows.
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Effects of Long-Term Firm Contracts

As can be seen in Tables 4.2.5 and 4.2.6, changes in long-term firm
contracts have relatively substantial effects on reservoir elevations.
Differences in reservoir levels between the Existing Contracts condition
and the other firm contract alternatives are variable between months and
years. The greatest differences in magnitude occur in the fall and
winter months. Summer months show relatively minor effects with
differences in reservoir elevations typically one foot or less. Results
for the Federal Marketing and Assured Delivery alternatives are similar,
although the Assured Delivery cases have somewhat higher reservoir levels
in 1988 and 1993. Results are the same for all Intertie sizes and
formula allocation alternatives.

Results for the firm contract cases are difficult to interpret due to the
numerous variables they can affect. Firm contract assumptions can change
the amount of firm surplus energy available, the shape of the firm load,
as well as Intertie loading and California market conditions. Some of
the contract assumptions change from year to year, thus leading to
differences in results between years. Firm contract assumptions have a
particular effect on reservoir operations because, as the amount of firm
surplus and the shape of the firm load change, planned reservoir
elevations are also changed. An example of this effect occurs in the
early years when the Existing Contracts cases have more surplus firm
energy than the alternative marketing cases. This means more surplus
firm energy is available to be shifted and shaped into the fall period in
the Existing Contracts cases. The result is that reservoir levels are
generally lower for Existing Contracts than the other firm contract cases
in 1988.

The only reservoir potentially affected by short-term changes due to
Intertie decisions is Grand Coulee. The maximum contract level in these
studies assumed 3,150 MW of capacity in the DC Upgrade and Maximum
capacity cases for all formula allocation alternatives. This is an
increase in capacity deliveries of 2,550 MW over the Existing Contracts
alternative. Increased peaking deliveries of 2,550 MW for 10 hours/day
would result in an elevation change at Grand Coulee of less than 0.5 feet
and an increase in downstream flows of approximately 30 kcfs during peak
hours. (See Appendix B, Part 4 for a discussion of the firm contract
assumptions used in this study.)

4.2.1.3 System Refill

The amount of water stored in the hydro system at the end of each refill
season (usually the end of July) represents water available for power
production and nonpower uses during the remainder of the year.
Hydrosystem operation after mid-January is based on the runoff forecast
to enhance the probability of system refill while meeting firm loads. To
the extent that Intertie decisions would adversely affect the ability of
the hydrosystem to refill, reservoir uses such as recreation and resident
fisheries may be affected.
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System refill data for 20 years from the SAM studies were used to assess
the potential for changes in reservoir refill. The system was considered
to be full if, at the end of July, system content was 94 percent of the
total possible system content. This check in SAM is based on whether the
system on July 31 is less than 4,000 megawatt months below full. The
total system contains approximately 65,000 megawatt months of storage,
therefore the check on full or not full is based on the system being
4,000/65,000 = 6 percent below full. This 94 percent figure is
essentially the same for both SAM and PNCA planning, and is used to
determine the next years rule curves. It is sometimes confused with the
98 percent full number used prior to July 31 in PNCA planning for system
refill and interchange accounting. Under the PNCA, if the system does
not fill to 98 percent prior to July 31, then a check on July 31 is made
to determine whether to use first or subsequent year rule curves. The
PNCA criterion is that the system is considered to have refilled (for the
purpose of FELCC adoption) whenever the system has attained a level on
July 31 that is nearer the Storage Energy established for the first year
of the Critical Period than for the second year. For 1987-1988, that
point is 93 percent of the total system storage capability. The SAM
model makes the July 31 check only to determine if the system is full.

Effects of Intertie Decisions

Reservoir refill varies over the 20-year study period from about

82 percent to about 90 percent. There are no apparent trends over time.
Differences between years are probably due to a combination of variables
including the randomly selected water conditions, loads, and thermal
performance in each year as well as marketing conditions.

There is much less variability in system refill between study
alternatives than there is between study years. The maximum difference
among alternatives in any single year is about 1 to 2 percent. Over the
20-year period, mean refill probabilities differed between the 20 cases
by less than 1 percent. Based on these results, Intertie decisions are
not expected to have substantial effects on probability of system refill.

4.2.1.4 Overgeneration

The spring runoff usually provides more energy than can be used in the
Pacific Northwest. As much as possible of this energy is stored or sold
outside the region, and the remainder must be spilled. The amount of
energy available varies depending on water conditions which are highly
variable between years (see Appendix C, Part 1). This ''excess' energy
which could be generated, but must be spilled due to lack of available
market, is called '"overgeneration.'" The spill which results is called
"overgeneration spill." Most of this spill occurs in May and June with
smaller amounts in March, April, and July during wetter years. Less than
2 percent occurs during other months. This spill can help anadromous
fish bypass turbines. At high levels however, the spill causes high
levels of dissolved gases in the water which can adversely affect fish.
This spill can be easily moved to wherever on the system it is most
useful, or least harmful, as the case may be. (A more detailed
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discussion of the effects of spill on fish may be found in

Section 4.2.3.) The majority of this spill normally occurs at night, but
can be moved to other times of the day. This spill does not affect the
total amount of water passing a project long-term, but may cause
short—term (daily) variations in flow. The daily variations are normally
adjusted to provide maximum benefit to fisheries.

The SAM model was used to project monthly amounts of overgeneration for
20 capacity/policy/marketing combinations (cases). Results for 200
simulations were averaged to obtain average monthly overgeneration
amounts. Differences between the various cases were analyzed to
determine the effects of each alternative.

Effects Of Increasing Intertie Capacity

Table 4.2.7 shows the effects of increasing Intertie capacity, assuming
the Proposed Formula Allocation method and Existing Contracts. It shows
l4—year averages (1993-2006) for the Existing capacity, DC Upgrade, and
Maximum Intertie capacity cases as well as the differences from the
Existing capacity overgeneration levels. Only 14 years were used because
the Maximum capacity for the entire year is not available until 1993.

The amount of overgeneration varies greatly between years but no patterns
are discernable. The DC Terminal Expansion causes an overgeneration
reduction of nearly 50 percent compared to Existing capacity. The
Maximum capacity case reduces overgeneration by over 80 percent. Most of
the remaining overgeneration occurs in June with lesser amounts in May
and July.

Effects of Formula Allocation

The effects of formula allocation alternatives are minimal. Differences
in overgeneration between the Pre-IAP and Proposed Formula Allocation
cases are variable and less than 1 percent. The Hydro-First Allocation
method reduces the annual average overgeneration spill by about 2 percent
in the first half of the study and by somewhat greater amounts in the
second half. These changes are small relative to the changes resulting
from Intertie expansion alternatives and relative to the year-to-year
variability which would normally be expected due to runoff conditions.

Effects of Long-Term Firm Contracts

The cases assuming Assured Delivery contracts result in increased
overgeneration above Existing Contract levels of about 10 percent in the
last half of the study. The effect is independent of Intertie size. The
Federal Marketing cases show minimal changes from the Existing Contracts
cases at Maximum capacity Upgrade. At Existing capacity, Federal
Marketing produces both increases and decreases of 5 percent or less in
overgeneration.

4.2.1.5 Sensitivity and Other Analyses

Several studies were conducted in order to determine the sensitivity of
study results to assumptions used in modeling the environmental effects
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of Intertie decisions. A summary as well as detailed descriptions of
sensitivity analyses conducted for both economic and environmental
variables is given in Appendix B, Part 6. Typically, three studies were
run for environmental analysis of each sensitivity case: the no-action
base case (Pre-IAP, Existing capacity, Existing Contracts levels); the
Proposed Formula Allocation at Existing capacity with Existing Contracts;
and t.ie Proposed Formula Allocation at the Maximum capacity with Existing
Contracts. Those parameters thought to have potential for additional
adverse environmental effects were chosen for analysis. They were
increased California gas prices, increased California loads, decreased
PNW loads, and the new nonfirm rate cap. Additional studies were also
conducted on three firm contract alternatives (Assured Delivery
Alternatives 1, 2, and 3). When sensitivity study results for
hydrosystem parameters indicate a potential for additional adverse
environmental effects, those effects are presented and evaluated in the
appropriate sensitivity discussions throughout this EIS.

Studies were conducted using the SAM in the same manner described for the
20 original studies presented in Section 4.2.1.

California Gas Price. In order to analyze the potential effects of
increased California gas prices, California market pricing was adjusted
to reflect a high gas price forecast as opposed to the median price
forecast used in the original studies. Sensitivity analyses increasing
California gas prices do not affect relative changes in reservoir
elevations under the Proposed Formula Allocation method or Maximum
capacity.

California Loads. In order to evaluate the effects of higher than
expected California loads, studies were run with California loads
increased by 2,000 aMW. These study results are similar to the increased
California gas price cases. Relative changes in reservoir levels are
similar to the results of the original studies.

PNW Loads. Three sensitivity cases were run which used a low PNW load
forecast (approximately 3000 aMW firm surplus throughout the 20-year
study period). In this situation, there is additional surplus firm
energy available to '"move'" into the fall period and reservoir target
elevations are adjusted accordingly. Changes in reservoir elevations
using the Proposed Formula Allocation method (as compared with the
Pre-IAP method) are minimal. However, effects of increasing Intertie
capacity are much greater when low PNW loads are assumed (Table 4.2.8a).
Additional drafting of reservoirs occurs at Maximum Intertie capacity,
especially in the late fall and early winter. No adverse impacts to
recreation would be expected from this operation as reservoir levels
during the summer months are similar between the Existing and Maximum
capacity alternatives. Cultural resources and resident fish could be
adversely affected by the lower reservoir elevations during the fall and
winter (see Sections 4.2.2.4 and 4.2.3.3).

New Nonfirm Rate Cap. Since the initial SAM studies were conducted, the
nonfirm rate cap has been adjusted. In order to verify that this change
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would not affect the environmental impacts of Intertie decisions, three
sensitivity studies were run using the new nonfirm rate cap. The new
results are consistent with the original studies in that neither the
Proposed Formula Allocation method nor the Maximum capacity had major
effects on reservoir operations.

Increased Power Sales and Power Exchanges. As previously described at
the end of Section 4.1, three Assured Delivery contract configurations
were analyzed in addition to the 400 MW Assured Delivery option. These
configurations included increased levels of power sales and seasonal
exchanges and reduced or eliminated capacity/energy exchanges. For a
detailed description of the contracts included in these cases please see
Appendix B, Parts 4 and 7.

The effects of additional sales and power exchanges were evaluated at
Existing, DC Upgrade, and Maximum capacity levels. Alternative 1 effects
were evaluated at Existing and DC Upgrade capacity levels, Alternative 2
effects were evaluated at Maximum capacity, and Alternative 3 effects
were evaluated at DC Upgrade and Maximum capacity levels. The effects of
additional firm sales and seasonal power exchanges are similar regardless
of Intertie size. Like the other firm marketing alternatives, the
Increased Power Sales and Exchanges cases have variable effects on
reservoir operations. These additional contract alternatives result in
generally lower reservoir levels in the fall as compared to the Existing
Contracts alternative for all years studied. In 1988 and 1993 lower
reservoir levels continue through the summer at Hungry Horse and
Dworshak. In 1998 and 2003, Assured Delivery Alternatives 1 through 3
have generally higher reservoir elevations in the spring and summer
months than the Existing Contracts alternative. This is in contrast to
the Assured Delivery and Federal Marketing cases, which have higher
reservoir elevations in the early years and somewhat lower elevations in
the later years than the Existing Contract cases. Reservoir elevation
data for these cases may be found in Tables 4.2.8b-d and in Appendix C,
Part 2. Probability of system refill over 20 years is similar to the
original cases studied being 85.4, 85.6, and 85.7 for Alternatives 1, 2,
and 3, respectively. Because Assured Delivery Alternatives 1, 2, and 3
result in reservoir elevation changes, impacts to recreation, cultural
resources, and resident fish could occur. These effects are discussed in
Sections 4.2.2.4 and 4.2.3.3.

(VS6-PG-18142)
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Table 4.2.1

EFFECTS OF INTERTIE CAPACITY ON RESERVOIR ELEVATIONS (Feet)

Assuming Proposed Formula Allocation and Existing Contracts

1993 1998 2003

Elevation Elevation Elevation
Elevation Differences Elevation Differences Elevation Differences

Month Project Existing nc Max. Existing o] Max. Existing DC Max.
September Albeni Falls  2060.8 - - 2060.8 - - 2061.0 - -
Dworshak 1568.5 - - 1567.6 - - 1571.8 - -

Grand Coulee 1288.0 - - 1288.0 - - 1288.3 - -
Hungry Horse  3533.0 -0. - 3530.8 - -0.2  3537.5 -0.2 -0.4

Libby 2451.8 ~0.1 - 2451.3 - - 2453.2 - -

October Albeni Falls 2057.2 - - 2057.4 - - 2057.6 - -
Dworshak 1565.1 - - 1564.4 -0.1 -0.2 1568.2 -

Grand Coulee 1288.0 - - 1288.1 - - 1288.3 - -

Hungry Horse  3524.3 -0.4 - 3523.2 -0.2 -0.3 3529.6 -0.5 -0.7

Libby 2447 .4 - - 2447 .6 - -0.1 2449.5 - -0.2

November Albeni Falls 2052.6 - - 2052.6 - - 2052.6 - -
Dworshak 1553.4 -0.3 - 1554.0 -0.1 -0.2 1555.6 - -0.2

Grand Coulee 1288.2 - 0.1 1288.2 - - 1288.4 - -

Hungry Horse 3523.7 -0.5 - 3523.0 -0.2 -0.3 3528.7 -0.3 -0.5

Libby 2437.3 - 0.6 2438.3 - -0.1 2439.5 - -

December Albeni Falls 2053.2 - - 2053.3 - - 2053.1 - -
Dworshak 1549.5 -0.2 - 1549.6 - -0.1 1550.1 - -

Grand Coulee 1287.5 -~ - 1287.6 - - 1287.4 - -

Hungry Horse  3516.6 -0.5 - 3515.8 - -0.3 3520.5 -0.4 -0.6

Libby 2406.7 - - 2407.0 - - 2407.8 - -

January Albeni Falls 2054.8 0.1 0.2 2055.3 0.2 - 2055.0 - -
Dworshak 1527.1 -0.2 - 1528.2 - -0.1 1527.0 - -

Grand Coulee 1277.7 0.5 0.6 1278.7 0.9 - 1278.5 - -0.1

Hungry Horse  3504.5 -0.4 - 3504.3 0.7 -0.3 3506.8 -0.4 -0.6

Libby 2371.2 - - 2368.0 - - 2371.6 - -

February Albeni Falls  2055.1 - - 2055.8 0.2 - 2055.4 - -
Dworshak 1505.0 - - 1506.4 - -0.1 1504.0 - -

Grand Coulee 1260.9 0.4 0.5 1262.9 1.0 - 1262 .1 0.2 -0.2

Hungry Horse  3490.9 -0.5 - 3490.8 0.3 -0.3 3491.9 -0.2 -0.3

Libby 2342.8 - - 2336.5 - -0.1 2341.5 - -

March Albeni Falls 2055.6 - - 2055.6 - - 2055.6 - -
Dworshak 1477.7 - - 1479.5 - - 1476 .1 - -

Grand Coulee 1236.2 0.4 0.5 1237.7 0.4 -0.3 1236.9 -0.6 -0.6

Hungry Horse  3477.4 - - 3477 .1 - -0.4 3478.3 -0.5 -0.6

Libby 2335.0 - - 2328.0 -0.1 -0.1 2334.2 - -
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Table 4.2.1

(Continued)

1993 1998 2003
Elevation Elevation Elevation
Elevation Differences Elevatigon Differences Elevation Differences
Month Project Existing_  _OC Max. Existing 0] ¢ Max. Existing o] Max.
April 1-15 Albeni Falls  2055.4 - - 2055.5 - - 2055.5 - -
Dworshak 1487 .1 - - 1490.5 - - 1485.7 - -
Grand Coulee 1233.9 - - 1234.5 -~ -0.7 1234.4 -0.8 -1.1
Hungry Horse  3478.6 - - 3478.8 - -0.4  3480.6 -0.4 -~0.5
Libby 2336.4 - - 2330.3 -0.1  -0.1 2336.4 - -
April 16-30 Albeni Falls  2055.1 - 2055.6 - - 2055.4 - -0.1
Dworshak 1505.5 - - 1509.5 - - 1503.9 - -
Grand Coulee 1231.4 - - 1230.8 - - 1231.3 - -
Hungry Horse  3484.7 - - 3484.0 - -0.4  3486.3 -0.4 -0.5
Libby 2344.6 - - 2339.5 -0.1 -0.1 2344.7 - -
May Albeni Falls  2062.4 - - 2062.5 - - 2062.4 -
Dworshak 1559.6 - 1559.8 - - 1557.5 - -
Grand Coulee 1251.9 0.3 0.4 1252.4 - - 1251.1 -0.2 -0.2
Hungry Horse  3520.3 - - 3520.6 - 0.2 3519.7 - -0.2
Libby 2397.0 - - 2396.0 - - 2395.1 - -
June Albeni Falls  2062.7 - 2062.6 - - 2062.6 - -
Dworshak 1589.6 - - 1588.7 - - 1588.8 - -
Grand Coulee 1286.5 - - 1286.3 - - 1285.5 - -
Hungry Horse  3546.4 - 3546.5 - -0.1 3546.6 - -
Libby 2444 .0 - - 2444.6 - - 2444 1 - -
July Albeni Falls  2062.5 - 2062.5 - - 2062.5
Dworshak 1590.2 - 1588.6 - - 1589.3 - -
Grand Coulee 1290.0 - - 1289.9 - 1290.0 - -
Hungry Horse  3547.0 - - 3546.2 - -0.1 3547.0 - -
Libby 2453.7 - - 2453.7 - - 2453.6 - -
August 1-15  Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1587.9 ~ - 1586.6 ~ - 1587.1 - -
Grand Coulee 1290.0 - - 1289.9 - - 1290.0
Hungry Horse  3544.8 - - 3543.8 - -0.2 3543.9 -
Libby 2453.4 - - 2453.1 - -~ 2452.8 - -
August 16-31 Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1585.4 -0.1 - 1584.5 -0.1  -0.1 1584.6 -
Grand Coulee 1290.0 - ~ 1289.9 - - 1290.0 - -
Hungry Horse  3542.6 - 3541.6 - -0.2 3541.0 - -
Libby 2453.3 - - 2453.0 - - 2452.6 - -
Existing = Existing Intertie Capacity
DC = DC Intertie Upgrade
Max . = Maximum Capacity

- Indicates a
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difference which is not statistically significant or is less than 0.1 ft.
- A negative number indicates a lower elevation than the base condition.
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Table 4.2.2

EFFECTS OF INTERTIE CAPACITY ON RESERVOIR ELEVATIONS (FEET)

Assuming Proposed Formula Allocation and Assured Delivery

Elevation

Differences

Elevation Differences

Elevation

Existing

Max.

September

October

November

December

January

February

March

Albeni fFalls
Dworshak
Grand Coulee
Hungry Horse
Libby

Albeni Falls
Dworshak
Grand Coulee
Hungry Horse
Libby

Albeni Falls
Dworshak
Grand Coulee
Hungry Horse
Libby

Albeni Falls
Dworshak
Grand Couiee
Hungry Horse
Libby

Albeni Falls
Dworshak

Grand Coulee

Hungry Horse
Libby

Albeni Falls
Dworshak
Grand Coulee
Hungry Horse
Libby

Albeni Falls
Dworshak
Grand Coulee
Hungry Horse
Libby

2060.
1567.
1288.
3530.
2451,

2057.
1563.
1288.
3522.
2446.

2052.
1552.
1288.
3521.
2438.

2053.
1549.
1287.
3516.
2407.

2055.
1528.
1278.
3505.
2372.

2055.
1506.
1261.
3491.
2344,

2055.
1478.
1237.
3478.
2336.

Existing BC
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- 2060.
- 1565.
- 1288.
- 3527.
- 2450.

- 2057.
- 1561.
- 1288.
- 3519.
- 2445,

- 2052.
0.3 1552.
- 1288.
- 3519.
0.2 2437.

- 2053.
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Table 4.2.2 (Continued)

1993 1998 2003
Elevation Elevation Elevation
Elevation Difterences Elevation Differences Elevation Differences

Month Project Existing D¢ AC_ Max. Existing _DC AC  Max. Existing _DC AC  Max.
April 1-15 Albeni Falls 2055.4 - - - 2055.5 - - - 2055.5 - - -
Dworshak 1487.7 - - - 1490.6 - =0.17 -0.1 1485.8 - - -
Grand Coulee 1234.8 -0.3 ~ ~ 1234.2 -0.2 - 0.3 1235.2 -1.0 -1.2 -1.4
Hungry Horse 3479.8 - - - 3478.6 - - - 3480.6 -0.7 -0.9 -1.1
Libby 2338.0 - - - 2330.3 - - - 2336.8 - - -
April 16-30 Albeni Falls 2055 .1 - - - 2055.6 - - - 2055.4 - - =0
Dworshak 1505.9 - - - 1509.5 -  =0.17 -0.1 1503.8 - - -
Grand Coulee 1232.0 - - - 1231.0 - - - 1231.6 - - -
Hungry Horse 3485.9 - - - 3484.0 - - - 3486.3 -0.6 -0.8 -1.0
Libby 2346.2 - - - 2339.5 - - - 2345.0 - - -
May Albeni Falls 2062.4 - - - 2062.5 - - - 2062.4 - - -
Dworshak 1560.0 - - - 1559.8 -  =0.1 -0.1 1557.5 - - -
Grand Coulee 1252.6 0.3 0.3 0.2 1252.5 - - - 1251.4 -0.2 -0.2 -0.2
Hungry Horse 3521.2 - - - 3520.7 -0.1 -0.3 -0.4 3519.5 -0.2 -0.3 -0.4

& Libby 2397.9 - - - 2396.1 - - - 2395.3 -0.2

N

- June Albeni Falls 2062.7 - - - 2062.6 - - - 2062.6 - - -
' Dworshak 1590.0 ~ - - 1588.9 - - - 1588.9 - - ~
5 Grand Coulee 1286.6 - - - 1286.3 - - - 1285.6 - - -
Hungry Horse 3547 .1 - - - 3546.7 - =0.2 -0.2 3546.6 - =0.2 -0.2
Libby 2444.5 - - - 2444.6 - - - 2444.2 - - -
July Albeni Falls 2062.5 - - - 2062.5 - - - 2062.5 - - -
Dworshak 1590.2 - -~ - 1588.5 - - - 1589.3 - - -
Grand Coulee 1290.0 - - - 1289.9 - - - 1290.0 - - -
Hungry Horse 3547.7 - - =0.2 3546.4 - =-0.2 -0.2 3547.0 - =0. -
Libby 2454.2 - - - 2453.7 - - - 2453.6 - - -
August 1-15 Albeni Falls 2062.5 - - - 2062.5 - - - 2062.5 - - -
Dworshak 1587.7 - - - 1586.3 - =0.1 -0.1 1586.8 - - -
Grand Coulee 1290.0 - - - 1289.9 - - - 1289.9 - - -
Hungry Horse 3545.0 - - -0.2 3543.7 - -0.2 -0.3 3543.7 -0.1 =0.2 -
Libby 2453.7 - - - 2452.9 - - - 2452.6 - - -
August 16-31 Albeni Falls 2062.5 - - - 2062.5 - - - 2062.5 - - -
Dworshak 1585.0 - - =0.1 1584.0 - =0.1 -0.2 1584.1 -0.1 -0.1 -
Grand Coulee 1290.0 - - - 1289.9 - - - 1290.0 - - -
Hungry Horse 3542 .1 - - - 3540.9 - =-0.2 -0.3 3540.2 -0.2 -0.2 -0.2
Libby 2453.6 - - - 2452.8 - - =0.1 2452.3 - - -

Existing = Existing Intertie Capacity

DC = DC Intertie Upgrade

AC = 3rd A.C. Intertie

Max. = Maximum Capacity

- Indicates a difference which is not statistically significant or is less than 0.1 ft.
- A negative number indicates a lower elevation than the base condition.
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Table 4.2.3

EFFECTS OF FORMULA ALLOCATION ON RESERVOIR ELEVATIONS (FEET)

Assuming Existing Capacity and Existing Contracts

1988 1993 1398 2003
Elevation Elevation Elevation Elevation
Elevation Differences Elevation Differences Elevation Differences Elevation Differences
Month Project Pre-IAP PR HF Pre-IAP PR HF Pre-IAP PR HF Pre-IAP PR HF
September Albeni Falls 2060.8 0.1 -0.1 2060.7 - - 2060.8 - 2061.1 - -
Dworshak 1575.1 0.7 -0.9 1568.6 - - 1567.7 -0. -0.1 1572 .1 -0.3 -0.3
Grand Coulee 1288.1 0.1 -0.1 1288.0 - - 1288.0 - 1288.4 - -
Hungry Horse 3545.2 0.9 -1.6 3533.1 - 3530.9 -0. -0.2 3537.7 -0.2 -0.3
Libby 2455.1 0.3 -0.4 2451.8 - =0.2 2451.3 - 2453.3 - -~
October Albeni Falls 2057.4 -  -0.3 2057.2 - - 2057.4 - 2057.6 - =0.1
Dworshak 1571.4 0.5 -1.6 1565.1 - - 1564.5 -0.2 1568.3 -0.1 -0.3
Grand Coulee 1288.2 - =0.2 1288.0 - - 1288.1 - 1288.3 - -
Hungry Horse 3536.7 0.4 -3.6 3524.4 - - 3523.3 -0. -0.3 3529.8 -0.2 -0.5
Libby 2448.2 - =2.1 2447 .4 - =0.1 2447.6 -0.1 2449.6 -0.1 -0.2
November Albeni Falls 2052.6 - - 2052.6 - - 2052.6 - 2052.6 - -
Dworshak 1556.9 0.5 -1.7 1553.4 - - 1554.0 -0.1 1555.7 -0.1 -0.3
Grand Coulee 1288.1 - - 1288.2 - - 1288.2 - 1288.4 - -
Hungry Horse 3535.4 0.7 -3.4 3523.7 - - 3523.0 - 3528.7 -~ =0.2
Libby 2435.0 1.0 =-1.0 2437.3 - - 2438.3 - 2439.6 - -
December Albeni Falls 2052.8 - - 2053.1 0.2 - 2053.3 - 2053.1 - -
Dworshak 1546.2 -  =-1.8 1549.3 0.3 -0.3 1549.7 - 1550.2 -0.1 -0.2
Grand Coulee 1287.2 - - 1287.4 0.2 - 1287.6 - 1287.5 - -
Hungry Horse 3524.5 0.6 -2.8 3515.6 1.0 -0.7 3515.8 - 3520.6 - =0.3
Libby 2400.7 0.3 -1.2 2406.6 - =0.2 2407.0 - 2407.8 - -
January Albeni Falls 2054.2 - - 2054.7 0. - 2055.3 - 2055.0 - -
Dworshak 1526.0 - =0.5 1527.0 - =0.2 1528.2 - 1527 .1 - -
Grand Coulee 1275.1 0.7 -0.4 1277.4 0.4 -0.2 1278.7 - 1278.5 - -
Hungry Horse 3508.5 0.3 -2.1 3503.9 0.7 -0.7 3504.3 - 3506.9 - =0.3
Libby 2365.8 - =] 2371.0 0.1 -0.3 2368.0 - 2371.6 - -
February Albeni Falls 2054.8 - - 2055.0 - - 2055.8 - 2055.4 - -
Dworshak 1504.2 - =0.4 1504.9 - =0.1 1506.4 - 1504.0 - -
Grand Coulee 1257.9 0.3 -0.4 1260.4 0.5 - 1262.9 - 1262.2 -  -0.2
Hungry Horse 3496.7 0.2 -1.5 3490.6 0.3 -0.4 3490.8 - 3492.0 - =0.2
Libby 2340.0 - - 2342.8 -~ - 2336.5 - 2341.5 - -
March Albeni Falls 2055.6 - - 2055.6 - - 2055.6 - 2055.6 - -
Dworshak 1477.3 - - 1477.7 - -0.1 1479.5 - 1476.1 - -
Grand Coulee 1235.5 0.4 -0.4 1235.8 0.5 - 1237.7 -0. 1237 .1 -0.2 -0.8
Hungry Horse 3484.9 0.3 -1.3 3477.1 0.3 - 3477.1 -0.1 3478.4 - -0.4
Libby 2333.5 - - 2335.0 - - 2328.0 - 2334.2 - -




Table 4.2.3 (Continued)

1988 1993 1998 2003
Elevation Elevation Elevation Elevation
Elevation Differences Elevation Differences Elevation Differences Elevation Differences
Month Project Pre-IAP _PR HF Pre-IAP PR HF Pre--IAP _PR HF _Pre-IAP PR HF
April 1-15 Albeni Falls 2055.5 - - 2055.4 - - 2055.5 - - 2055.5 - ~
Dworshak 1487.6 - - 1487 .1 - =0 1490.5 - - 1485.7 - -
Grand Coulee 1233.7 0.9 -0.6 1233.7 0.2 -0.4 1234.5 - =0.7 1234.6 -0.2 -1.
Hungry Horse 3486.4 0.3 =-1.1 3478.3 0.3 - 3478.8 - =0.1 3480.6 - -0.4
Libby 2335.7 - - 2336.4 - - 2330.3 - - 2336.4 - -
April 16-30 Albeni Falls 2055.3 0.1 - 2055.1 - - 2055.6 - - 2055.4 - -
Dworshak 1506.1 - - 1505.5 - - 1509.5 - - 1503.9 - -
Grand Coulee 1231.7 0.4 - 1231.5 - - 1230.8 - - 1231.3 - -
Hungry Horse 3492.5 0.7 -1.2 3484.3 0.4 -0.3 3484.0 - =0.1 3486.4 -0.17 -0.4
Libby 2344.5 0.2 - 2344.7 - - 2339.5 - - 2344.7 - -
May Albeni Falls 2062.5 - - 2062.4 - - 2062.5 - - 2062.4 - -
Dworshak 1560.1 - - 1559.6 - - 1559.8 - - 1557.5 - -
Grand Coulee 1253.9 0.4 - 1251.8 - - 1252.4 - - 1251.1 - -0.2
Hungry Horse 3525.0 0.6 -0.7 3520.1 0.2 -0.3 3520.6 - - 3519.8 - =0.2
~ Libby 2397.2 0.2 - 2397.0 - - 2396.0 - - 2395.1 - -
N June Albeni Falls 2062.6 - - 2062.7 - - 2062.6 - - 2062.6 - -
" Dworshak 1591.3 - - 1589.6 - - 1588.7 - - 1588.8 - -
- Grand Coulee 1286.8 0.1 - 1286.5 - - 1286.3 - - 1285.5 - -
= Hungry Horse 3551.6 0.4 -0.5 3546.3 -  =0.2 3546.5 - - 3546.6 - -
Libby 2445.7 0.2 - 2443.9 - - 2444.6 - - 2444 .2 - -
July Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1563.4 - - 1590.3 - - 1588.6 - - 1589.4 - -
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1290.0 - ~
Hungry Horse 3553.9 0.1 - 3547.0 - - 3546.2 - - 3547.0 - -
Libby 2455.4 - - 2453.7 - - 2453.7 - - 2453.6 - -
August 1-15 Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1592.6 - - 1588.1 - - 1586.6 - - 1587 .1 - -
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1290.0 - -
Hungry Horse 3553.2 - - 3544.9 - - 3543.8 - - 3543.6 - -
Libby 2455.5 - - 2453.4 - - 2453.1 - - 2452.8 - -
August 16-31 Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1591.3 - - 1585.4 - - 1584.5 - - 1584.6 - -
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1290.0 - -
Hungry Horse 3552.3 - - 3542.6 - - 3541.6 - - 3541.0 - -
Libby 2455.5 - - 2453.3 - - 2453.0 - - 2452.6 - -
PR = Proposed Formula Allocation

non

HF = Hydro-First Formula Allocation
- Indicates a difference which is not statistically significant or is less than 0.1 ft.
- A negative number indicates a lower elevation than the base condition.
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Table 4.2.4
EFFECTS OF FORMULA ALLOCATION ON RESERVOIR ELEVATIONS (FEET)

Assuming Maximum Capacity and Assured Delivery

1988 1993 1998 2003
Elevation Elevation Elevation Elevation
Elevation Differences Elevation Differences Elevation Differences Elevation Differences

Month Project Pre-IAP PR HF Pre-IAP PR HF Pre~IAP PR HF Pre-IAP PR HF

September Albeni Falls 2061.0 - - 2060.7 - - 2060.8 - - 2060.9 - -

Dworshak 1574.8 0.2 -0.2 1566.9 0.3 -0.3 1565.0 - - 1570.2 - -

Grand Coulee 1288.3 - - 1288.0 - - 1288.0 - - 1288.2 - -

Hungry Horse 3544.4 0.4 -0.5 3530.0 0.5 -0.5 3526.8 - - 3534.9 - -

Libby 2455.2 -~ =0. 2450.9 0.1 -0.1 2449.9 - - 2452.5 - -

October Albeni Falls 2057.4 - -0.2 2057.3 - - 2057.3 - - 2057.4 - -

Dworshak 1571.0 0.2 -0.6 1563.5 0.2 -0.4 1561.6 - - 1566.4 - -

Grand Coulee 1288.2 - =0.1 1288.1 - - 1288.0 - - 1288.2 - -

Hungry Horse 3535.2 - =1.2 3521.5 0.5 -0.6 3518.6 0.2 - 3526.1 -

Libby 2450.4 -  -0.6 2446.4 - =0.2 2445.3 - - 2447.8 - -

~ November Albeni Falls 2052.6 -~ - 2052.6 - - 2052.6 - - 2052.6 - -

5 Dworshak 1557.2 0.2 -0.7 1553.0 0.2 -0.3 1552 .1 0.1 - 1554.4 - -

. Grand Coulee 1288.1 - - 1288.3 - - 1288.2 - - 1288.4 - -

n Hungry Horse 3534.3 0.4 -1.1 35211 0.3 -0.6 3518.5 - - 3525.2 - -

N Libby 2439.6 0.4 -0.5 2438.4 0.2 -0.2 2437 .1 -~ - 2438.8 - -
Y |

December Albeni Falls 2052.8 0.1 - 2053.1 0.2 - 2053.3 - - 2053.2 - -

Dworshak 1551.4 0.2 -0.3 1549.6 0.3 -0.2 1548.5 0.1 - 1549.7 - -

Grand Coulee 1287.2 - - 1287.5 0.2 - 1287.5 - - 1287.5 - -

Hungry Horse 3524.7 1.1 -0.9 3515.2 1.1 -0.8 3512.0 0.3 - 3517.6 - -

Libby 2407.5 0.1 - 2407.9 - -=0.2 2406.5 - - 2407.6 - -

January Albeni Falls 2054.8 - - 2054.8 0.3 - 2055.3 0.1 - 2055.0 - -

Dworshak 1530.1 0.3 - 1527.8 0.2 -0.1 1527.5 - - 1526.8 - -

Grand Coulee 1277.3 0.2 - 1277.8 0.9 -0.3 1278.7 0.6 -0.2 1278.5 - -

Hungry Horse 3512.1 1.1 -0.4 3504.3 1.0 -0.5 3501.9 0.8 -0.1 3505.2 -0.1 -

Libby 2372.3 0.3 -0.1 2372.5 0.4 -0.1 2367.8 - - 2371.3 - -

February Albeni Falls 2055.2 - - 2055.1 0.1 - 2055.7 0.1 - 2055.4 - -

Dworshak 1507.5 0.2 -0.1 1506.0 0.2 - 1506.1 - - 1504.0 - ~

Grand Coulee 1260.2 0.2 -0.2 1261.0 0.9 -0.2 1262.8 0.6 -0.3 1262.0 - -

Hungry Horse 3499.6 0.6 -0.5 3491.4 0.5 -0.2 3489.2 0.5 -0.1 3490.9 - -

Libby 2343.6 0.4 - 2344 .1 0.2 - 2336.3 - - 2341.7 - -

March Albeni Falls 2055.6 - - 2055.6 - - 2055.6 - - 2055.6 - -

Dworshak 1478.7 - - 1478.3 - - 1479.5 - - 1476.3 - -

Grand Coulee 1236.3 0.3 -0.5 1236.4 0.8 - 1237.5 0.5 -0.1 1236.8 - -

Hungry Horse 3486.4 0.5 -0.6 3478.0 0.6 - 3476.2 0.3 -0.1 3477.2 - -

Libby 2336.6 0.4 - 2336.5 0.1 - 2327.9 - - 2334.4 - -




Table 4.2.4 (Continued)

1988 1993 1998 2003
Elevation Elevation Elevation Elevation
Elevation Differences Elevation Differences Elevatign Differences Elevation Differences
Month Project Pre-~IAP _PR HF Pre-IAP _PR HF Pre~IAP _PR HF Pre-TAP _PR HF
April 1-15 Albeni Falls 2055.5 - - 2055.4 - - 2055.5 - - 2055.5
Dworshak 1488.7 - - 1487 .6 - - 1490.4 - - 1486.0 -
Grand Coulee 1234.6 0.5 -0.9 1234.0 0.8 - 1233.9 0.6 - 1233.7 - -
Hungry Horse 3488.0 0.5 -0.6 3479.2 0.4 -0.2 3478.1 0.3 - 3479.5 - -
Libby 2338.9 0.4 - 2337.9 0.1 - 2330.1 - - 2336.7 - -
April 16-30 Albeni Falls 2055.4 - - 2055.0 0.1 - 2055.5 - - 2055.2 - -
Dworshak 1507 .1 - - 1505.8 - - 1509.3 - - 1504.2 - -
Grand Coulee 1231.8 0.2 -0.2 1231.9 0.1 - 1231.0 - - 1231.5 - -
Hungry Horse 3493.3 0.7 -0.6 3485.2 0.6 ~ 3483.5 0.3 - 3485.3 - -
Libby 2347.5 0.4 - 2346.0 0.1 - 2339.4 - - 2344.9 - -
May Albeni Falls 2062.4 - - 2062 .4 - - 2062.5 - - 2062.4 - -
Dworshak 1561.1 - - 1559.9 - - 1559.6 ~ - 1557.6 - -
Grand Coulee 1253.7 0.2 - 1252.6 0.2 -0.2 1252.5 - - 1251.3 - -
Hungry Horse 3525.7 0.5 -0.3 3520.8 0.4 - 3520.3 - - 3519.2 - -
= Libby 2398.9 0.2 - 2397.8 - - 2396.0 - - 2395.2 - -
no
. June Albeni Falls 2062.6 -~ - 2062.7 - - 2062.6 - - 2062.6 -
T Dworshak 1592.1 - - 1589.9 - - 1588.8 - - 1588.9 -
o Grand Coulee 1286.6 0.1 - 1286.6 - - 1286.3 - - 1285.6 - -
Hungry Horse 3551.9 0.5 -0.2 3546.7 - - 3546.4 - - 3546.3 - -
Libby 2446.5 0.2 - 2444.5 0.1 - 2444 .5 - - 2444.2 - -
July Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1593.7 - - 1590.2 - - 1588.4 - - 1589.3 - -
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1289.9 - -
Hungry Horse 3553.6 0.4 - 3547.4 - - 3546.1 - - 3546.9 - -
Libby 2456.1 0.2 - 2454.2 - - 2453.6 - - 2453.6 - -
August 1-15 Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1592.2 0.2 - 1587.6 - - 1586.1 - - 1586.7 -~ -
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1289.9 - —-
Hungry Horse 3551.9 0.4 - 3544.8 - - 3543.4 - - 3543.6 - -
Libby 2456.0 0.2 - 2453.6 - - 2452.8 - - 2452.6 - -
August 16-31 Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1590.5 0.3 - 1584.8 - -~ 1583.9 - - 1583.9 - -
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1290.0 ~ -
Hungry Horse 3550.3 0.5 - 3541.8 - - 3540.6 - - 3540.0 - -
Libby 2455.9 0.2 - 2453.5 - - 2452.7 - - 2452.2 - -
PR = Proposed Formula Allocation
HF = Hydro-First Formula Allocation

- Indicates a difference which is not statistically significant or is less than 0.1 ft.
- A negative number indicates a lower elevation than the base condition.
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Table 4.2.5

EFFECTS OF LONG-TERM FIRM CONTRACTS ON RESERVOIR ELEVATIONS (FEET)

Assuming Proposed Formula Allocation and Existing Capacity

1993 1998

Elevation Differences Elevation Differences Elevation Differences Elevation Differenges

Month Project Existing Existing FM Existing FM AD Existing AD
September Albeni Falls 2060.9 2060.8 - 2060.8 - - 2061.0 -
Dworshak 1575.8 1568.5 -2.5 1567.6 -1.9 -=2.3 1571.8 -1.4

Grand Coulee 1288.3 1288.0 - 1288.0 - - 1288.3 -0.1

Hungry Horse 3546.1 3533.0 -4.0 3530.8 -2.9 -=3.5 3537.5 -2.1

Libby 2455.3 2451.8 -1.4 2451.3 -1.0 =1.2 2453.2 -0.6

October Albeni Falls 2057. 2057.2 - 2057.4 -0.1 - 2057.6 -
Dworshak 1571. 1565.1 -2.8 1564.4 -2.2 =2.6 1568.2 -1.5

Grand Coulee 1288. 1288.0 - 1288.1 - - 1288.3 -

Hungry Horse 3537. 3524.3 -4.8 3523.2 -3.7 -4.1 3529.6 -2.8
Libby 2448 . 2447 .4 -2.3 2447.6 -2.2 =2. 2449.5 -1.4

November Albeni Falls 2052. 2052.6 - 2052.6 - - 2052.6 -
Dworshak 1557. 1553.4 -1. 1554.0 -1.4 -1.6 1555.6 -0.9

Grand Coulee 1288. 1288.2 -0. 1288.2 - - 1288.4 -

Hungry Horse 3536. 3523.7 -4.8 3523.0 -3.5 -4, 3528.7 -2.8

Libby 2435. 2437.3 -0.8 2438.3 -1.1 -1.0 2439.5 -0.5

December Albeni Falls 2052.8 2053.2 - 2053.3 -0.1 - 2053.1 -
Dworshak 1546.3 1549.5 -0. 1549.6 -1.0 -0.9 1550.1 -0.2

Grand Coulee 1287.2 1287.5 - 1287.6 -0.1 - 1287.4 -

Hungry Horse 3525.2 3516.6 -3.6 3515.8 -3.7 -=3.3 3520.5 -2.0

Libby 2400.9 6.7 2406.7 - 2407.0 -0.7 -0.3 2407.8 -

January Albeni Falls 2054.2 0.4 0.7 2054.8 - 2055.3 -0.1 - 2055.0 -
Dworshak 1526.2 3.0 4.3 1527 .1 - 1528.2 -0.5 -0.4 1527.0 -

Grand Coulee 1275.3 1.4 2.2 1277.7 - 1278.7 -0.4 -0.1 1278.5 J

Hungry Horse 3508.8 2.0 4.4 3504.5 -2.0 3504.3 -2.4 2.0 3506.8 -1.0

Libby 2365.8 4.2 6.8 2371.2 - 2368.0 -0.6 2371.6 -

February Albeni Falls 2054.9 0.2 0.4 2055.1 - 2055.8 - - 2055.4 -
Dworshak 1504.2 2.5 3.5 1505.0 0. 1506.4 -0.3 - 1504.0 -

Grand Coulee 1258.2 1.1 2.2 1260.9 - 1262.9 -0.5 -0. 1262.1 0.2

Hungry Horse 3496.9 1.7 3.3 3490.9 - 3490.8 -1.2  =1.3 3491.9 -0.5

Libby 2340.1 2.3 3.9 2342.8 0.8 2336.5 -0.2 - 2341.5 -

March Albeni Falls 2055.6 2055.6 - 2055.6 - - 2055.6 -
Dworshak 1477 .4 1.4 1477.7 0. 1479.5 - 0.2 1476 .1 -

Grand Coulee 1235.9 0.7 1236.2 0 1237.7 -0.4 - 1236.9 0.7

Hungry Horse 3485.1 1.8 3477.4 - 3477 .1 - - 3478.3 -

Libby 2333.5 3.4 2335.0 0.9 2328.0 -0.2 - 2334.2 -




Table 4.2.5 (Continued)

_..1988 ~ 1993 - 1998 2003
Elevation Differences Elevation Differences Elevation Differences Elevation Differences
Month Project Existing  _FM AD Existing FM AD Existing FM AD Existing FM _AD
April 1-15 Albeni Falls 2055.5 - - 2055.4 - - 2055.5 - - 2055.5 - -~
Dworshak 1487 .6 0.9 1.1 1487 .1 0.5 0.6 1490.5 - - 1485.7 - -
Grand Coulee 1234.6 -0.5 0.5 1233.9 0.3 0.9 1234.5 -0.7 -0.3 1234.4 - 0.7
Hungry Horse 3486.7 ~ 1.8 3478.6 - 1.2 3478.8 - - 3480.6 -0.9 -
Libby 2335.8 2.1 3.5 2336.4 1.1 1.7 2330.3 -0.2 -~ 2336.4 - 0.3
April 16-30 Albeni Falls 2055.4 - - 2055.1 - - 2055.6 - - 2055.4 - -
Dworshak 1506.1 0.8 1.0 1505.5 0.4 0.4 1509.5 -0.2 - 1503.9 - -
Grand Coulee 12321 - - 1231.4 0.5 0.5 1230.8 - 0.1 1231.3 0.1 0.3
Hungry Horse 3493.2 - - 3484.7 - 1.2 3484.0 - - 3486.3 -0.8 -
Libby 2344.7 2.0 3.2 2344.6 1.0 1.5 2339.5 -0.2 - 2344.7 - 0.3
May Albeni Falls 2062.5 - - 2062.4 - - 2062.5 - - 2062.4 - -
Dworshak 1560.1 0.8 1.0 1559.6 0.4 0.4 1559.8 -0.2 - 1557.5 - -
Grand Coulee 1254.2 - - 1251.9 0.6 0.7 1252.4 - - 1251.1 0.2 0.3
Hungry Horse 3525.6 - - 3520.3 - 0.9 3520.6 0.3 - 3519.7 -0.5 -
Libby 2397.4 1.2 1.7 2397.0 0.7 1.0 2396.0 - - 2395.1 - -
AN June Albeni Falls 2062.6 - - 2062.7 - - 2062.6 - - 2062.6 - -
. Dworshak 1591.3 0.7 0.8 1589.6 0.3 0.4 1588.7 -0.1 - 1588.8 - 0.1
n Grand Coulee 1286.9 -0.2  -0.1 1286.5 - - 1286.3 - - 1285.5 - -
& Hungry Horse 3552.0 - - 3546.4 - 0.7 3546.5 - - 3546.6 -0.4 -
Libby 2445.9 0.5 0.8 2444.0 0.4 0.6 2444.6 - - 2444 .1 - -
July Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1593.4 - 0.5 1590.2 - - 1588.6 -0.4 - 1589.3 -0.2 -
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1290.0 - -
Hungry Horse 3554.1 - - 3547.0 - 0.7 3546.2 - - 3547.0 -0.3 -
Libby 2455.5 0.6 0.8 2453.7 0.6 0.5 2453.7 -0.2 - 2453.6 - -
August 1-15 Albeni falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1592.5 - - 1587.9 - 1586.6 -0.5 -0.3 1587.1 -0.4 -0.3
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1290.0 - -
Hungry Horse 3553.4 ~-1.0 -1.1 3544.8 - - 3543.8 - - 3543.9 -0.5 -
Libby 2455.5 0.5 0.6 2453.4 0.4 0.3 2453.1 -0.4 -0.2 2452.8 -0.4 -0.3
August 16-31 Albeni Falls 2062.5 - - 2062.5 - - 2062.5 - - 2062.5 - -
Dworshak 1591.3 -0.6 -0.5 1585.4 - -0.4 1584.5 -0.6 -0.5 1584.6 -0.6 -0.5
Grand Coulee 1290.0 - - 1290.0 - - 1289.9 - - 1290.0 - -
Hungry Horse 3552.4 -0.6 -1.7 3542.6 - - 3541.6 -0.8 -0.6 3541.0 -1.1 -0.7
Libby 2455.5 0.4 0.5 2453.3 0.4 - 2453.0 -0.4 -0.2 2452.6 -0.5 -0.4

Existing = Existing Contracts

fFM = fFederal Marketing

AD = Assured Delivery

- Indicates a difference which is not statistically significant or is less than 0.1 ft.
- A negative number indicates a lower elevation than the base condition.

(VS6-PG-1315T)
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Table 4.2.6

EFFECTS OF LONG-TERM FIRM CONTRACTS ON RESERVOIR ELEVATIONS (FEET)

Assuming Proposed Formula Allocation and Maximum Capacity

1988 1993 1998 2003

Elevation Differences Elevation Differences Elevation Differences Elevation Differences

Month Project Existing FM AD Existing FM AD Existing M AD Existing FM AD
September Albeni Falls 2060.9 - - 2060.8 - - 2060.8 - - 2061.0 -0.2 -0.1
Dworshak 1575.8 -1.2  -0.7 1568.5 -2.2  -1.2 1567.5 -1.7 =2.4 1571.7 -1.9 -=1.5

Grand Coulee 1288.3 - - 1288.0 - - 1288.0 - - 1288.3 -0.2 -0.1

Hungry Horse 3546.1 =2.1 -1.3 3532.7 -3 -2.2 3530.6 -2.8 -3.6 3537.1 -2.6 =2.2

Libby 2455.3 -0.4 - 2451.7 -1.2  -0.7 2451.2 -0.9 -1.3 2453.2 -0.8 -0.7

October Albeni Falls 2057.4 - - 2057.2 - - 2057.4 - - 2057.5 -0.2 -0.1
Dworshak 1571.9 -1.0 0.7 1564.9 -2.3  =1.2 1564.2 -2.1 -2.6 1568.0 -2.1 -1.6

Grand Coulee 1288.2 - - 1288.0 - - 1288.1 - - 1288.3 -0.1 -

Hungry Horse 3537.0 -2.0 -1.6 3524.1 -4.3 =2.0 3522.9 -3.5 -4, 3529.0 -3.9 -2.9

Libby 2448.1 1.1 2.4 2447.3 -2. -0.9 2447.4 -2.1 -2.1 2449.2 -2.0 =-1.5

November Albeni Falls 2052.6 - - 2052.6 - - 2052.6 - - 2052.6 - -
Dworshak 1557.5 - - 1553.4 -1.1 - 1553.8 -1.2  =1.6 1555.4 -1.5 =1.0

Grand Coulee 1288.2 - - 1288.3 -0.2 - 1288.2 -0.1 - 1288.4 -0.1 -

Hungry Horse 3536.1 -1.9 -1.4 3523.3 -4.3 -1.9 3522.7 -3.5 -4 3528.1 -4.0 -3.0

Libby 2435.9 2.4 4.1 2437.8 -0.9 0.7 2438.2 -1.1 -1.1 2439.4 -1.2 -0.7

December Albeni Falls 2052.8 - 0.1 2053.2 - - 2053.3 - - 2053.1 - -
Dworshak 1546.3 3.8 5.2 1549.5 -0.8 - 1549.5 -0.8 -0.9 1550.0 -0.7 -0.3

Grand Coulee 1287.2 - - 1287.5 - - 1287.6 - - 1287.4 - -

Hungry Horse 3525.2 - - 3516.2 -3.4 - 3515.5 -3.4 =3.2 3519.9 -4.0 -2.4

Libby 2400.9 4.0 6.7 2406.7 - 1.2 2406.9 -0.7 -0.4 2407.7 -0.6 -

January Albeni Falls 2054.2 0.4 0.7 2055.0 - - 2055.3 - 0.1 2055.0 -~ -
Dworshak 1526.2 3.0 4.3 1527.0 - 1.1 1528.1 -0.5 -0.5 1527.0 -0.5 -

Grand Coulee 1275.3 1.4 2.2 1278.3 - 0.4 1278.7 -0.3 0.6 1278.4 -0.3 -

Hungry Horse 3508.8 2.0 4.4 3504.5 -2.2 - 3504.0 -2.1 -1.4 3506.2 -2.4 -1.1

Libby 2365.8 4.2 6.8 2371.1 - 1.8 2367.9 -0.6 - 2371.4 -0.5 -

February Albeni Falls 2054.9 0.2 0.4 2055.2 - - 2055.7 - 0.1 2055.4 - -
Dworshak 1504.2 2.5 3.5 1504.9 0.5 1.3 1506.3 -0.3 -0.2 1504.0 -0.3 -

Grand Coulee 1258.2 1.1 2.2 1261.4 -0.3 0.5 1262.8 -0.4 0.6 1261.9 -0.3 0.1

Hungry Horse 3496.9 1.7 3.3 3490.9 -0.9 1.1 3490.5 -1.0 -0.8 3491.6 -1.3  -0.8

Libby 2340.1 2.3 3.9 2342.8 0.6 1.5 2336.3 -0.2 - 2341.5 - -

March Albeni Falls 2055.6 - - 2055.6 - - 2055.6 - - 2055.6 - -
Dworshak 1477 .4 1.1 1.4 1477.7 0.5 0.8 1479.4 - - 1476.2 - -

Grand Coulee 1235.9 - 0.7 1236.7 - 0.5 1237.4 - 0.6 1236.3 - 0.5
Hungry Horse 3485.1 - 1.8 3477.2 - 1.4 3476.7 - - 3477.8 -1.1 -0.6

Libby 2333.5 2.1 3.4 2335.0 0.8 1.6 2327.9 - - 2334.2 - -




Table 4.2.6 (Continued)

1988 1993 1998 2003
Elevation Differences Elevation Differences Flevation Differences Elevation Differences
Month Project Existing FM AD Existing FM AD Existing FM AD Existing FM AD
April 1-15 Albeni Falls 2055.5 - - 2055.4 - - 2055.5 - - 2055.5 - -
Dworshak 1487.6 0.9 1.1 1487 .1 0.4 0.5 1490.5 -0.2 - 1485.8 - -
Grand Coulee 1234.6 -0.5 0.5 12341 - 0.7 1233.8 - 0.8 1233.4 - 0.4
Hungry Horse 3486.7 - 1.8 3478.4 - 1.3 3478.4 - - 3480.1 -1.0 -0.6
Libby 2335.8 2.1 3.5 2336.4 0.9 1.6 2330.2 - - 2336.5 - -
April 16-30 Albeni Falls 2055.4 - - 2055.1 - - 2055.5 - - 2055.2 - -
Dworshak 1506.1 0.8 1.0 1505.5 0.3 0.4 1509.5 -0.3 -0.2 1503.9 - -
Grand Coulee 1232.1 - - 1231.5 0.4 0.5 1230.8 - 0.2 1231.3 0.1 0.3
Hungry Horse 3493.2 ~ - 3484.7 - 1.2 3483.6 - - 3485.8 -0.8 -0.5
Libby 2344.7 2.0 3.2 2344.7 0.8 1.5 2339.4 - - 2344.7 -
May Albeni Falls 2062.5 - - 2062.4 - - 2062.5 - - 2062.4 - -
Dworshak 1560.1 0.8 1.0 1559.6 0.3 0.4 1559.8 -0.3 - 1557.5 - -
Grand Coulee 1254.2 - - 1252.3 0.5 0.5 1252.4 - 0.1 1250.9 0.2 0.3
Hungry Horse 3525.6 - - 3520.3 - 0.8 3520.4 - - 3519.5 -0.5 -0.4
Libby 2397.4 1.2 1.7 2397.0 0.6 0.9 2396.0 - - 2395.1 - -
~
o June Albeni Falls 2062.6 - - 2062.7 - - 2062.6 - - 2062.6 - -
. Dworshak 1591.3 0.7 0.8 1589.6 - 0.3 1588.7 -0.2 - 15