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Washington Public Power Supply System
A JOINT OPERATING AGENCY

P. O. Box 968 3000 GEO. WASHINGTON WAY RICHLAND, WASHINGTON 99352 PHONE (509) 946-1611

Docket No. 50-397 March 21, 1977
G02-77-124

Mr. Benard C. Rusche, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: WPPSS NUCLEAR PROJECT NO. 2
ENVIRONMENTAL REPORT - OPERATING LICENSE STAGE
SUBMITTAL FOR DOCKETING

Reference: Letter, R. S. Boyd, NRC to D. L. Renberger, WPPSS, dated
February 17, 1977.

Dear Mr. Rusche:

Washington Public Power Supply System is hereby submitting for docketing
forty-one (41) copies including three (3) notarized originals of the
subject document as requested in the referenced letter. Within (10)
days of notification of docketing, distribution will be made according
to the attached distribution 1ist and an affidavit to that effect
provided.

Environmental Technical Specifications are being prepared for submittal
by June 1, 1977.

Very truly yours,

o@i&w@aﬂm/

D. L. RENBERGER
Assistant Director
Generation and Technology

DLR:RKW:vws

Attachment

cc: Distribution List




Subject: WPPSS NUCLEAR PROJECT NO. 2

ENVIRONMENTAL REPORT - OPERATING LICENSE STAGE
SUBMITTAL FOR DOCKETING

STATE OF WASHINGTON )

) ss
COUNTY OF BENTON )

D. L. RENBERGER, Being first duly sworn, deposes and says: That he is the
Assistant Director, Generation and Technology, for the WASHINGTON PUBLIC
POWER SUPPLY SYSTEM, the applicant herein; that he is authorized to submit
the foregoing on behalf of said applicant; that he has read the foregoing
and knows the contents thereof; and believes the same to be true to the best
of his knowledge.

pateED  MMared 156 op

D <

D. L. RENBERGER

On this day personally appeared before me D. L. RENBERGER to me known to be the
individual who executed the foregoing instrument and acknowledged that he

signed the same as his free act and deed for the uses and purposes therein
mentioned.

GIVEN under my hand and seal this /SCZ day of Szﬁzz¢<-41 , 1977.

;Zﬁz&:LJ ,{ff 'Ejéé;/%;ﬁ&yu;/

Notary Public in and for the State of

Washington T .
Residing at J/§32<1x&éafz{wﬁzz
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Regional Administrator (1)
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1200 6th Avenue Urban Development
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ARMY ENGIMNEERING DISTRICT Seattle, Washington 987101
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CHAPTER 1

PURPOSE OF THE PROPOSED FACILITY

1.0 DEFINITION

In order to satisfy power needs of the Pacific Northwest

region, a nuclear electric generating facility has been

proposed to be operated in the State of Washington by the 2
Washington Public Power Supply System ("Supply System").

The proposed nuclear electric generating project, Washington
Public Power Supply System Nuclear Project No. 2 (WNP-2)

rated at 1,100 MWe, is located on a site within the 2
U. S. Department of Energy (DOE) Hanford Reservation in i
Benton County, Washington, approximately 12 miles north of

the city of Richland, Washington.

1.0.1 The Supply System

The Supply System is a joint operating agency formed under
Chapter 43.52 of the Revised Code of Washington. The Supply
System was originally formed in 1957. As a joint operating
agency, the Supply System is legally empowered "to generate,
produce, transmit, transfer, exchange or sell electric
energy and to enter into contracts for any or all such
purposes." (RCW 43.52.300) The Supply System is specif-
icatlly authorized to issue revenue bonds to finance the
construction of projects and facilities undertaken by it.
The management and control of the Supply System is vested in
a Board of Directors composed of a representative of each of
its members. The members of the Supply System have a pre-
ference right to purchase all the energy generated by the
Supply System. A joint operating agency may not acquire or
operate distribution properties, nor does it have a general
taxing authority of any kind. The Supply System is specifi-
cally authorized to make contracts relating to the purchase,
sale, interchange or wheeling of power with the Government
of the United States or any agency thereof, or with any
municipal corporation or public utility within or outside
the State of Washington.

The business of the Supply System is conducted in public
meetings of the Board of Directors and all actions taken are
by resolution or motion of the Board of Directors, and all
records and minutes are public pursuant to the laws of the
State of Washington. An Executive Committee composed of 7
members administers the business of the Supply System between
regular meetings of the Board of Directors. A Managing

e ~.
'
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Director, appointed by the Board of Directors, is the chief
executive officer of the Supply System and is authorized to
administer the business of the Supply System pursuant to
rules, resolutions and policies promulgated by the Board of
Directors. A joint operating agency such as the Supply
System must obtain the approval of legislative bodies of a
majority of its members prior to undertaking any project.
All bonds or notes issued by the Supply System must be sold
at public bidding and all contracts over a stipulated amount
are required to be entered into under public biding proce-
dures. The Supply System has no authority to impose any
debt or financial obligation on the State of Washington or
any of its political subdivisions, including its members.
The authority granted to the Supply System by statute
applies equally to the generation of electricity by "water
power, by steam power, by nuclear power or by any other
means whatsoever" (RCW 43.52.260).

The Supply System, whose membership is made up of 19 opera-
ting public utility districts and the municipal electrical
systems of Richland, Seattle, and Tacoma, all located in the
State of Washington, has its principal office in Richland,
Washington. It has the power of eminent domain, but is
specifically precluded from the condemnation of any plants,
works or facilities owned and operated by any city, public
utility district or privately-owned electric utility. The
Supply System will operate WNP-2 and have continuing respon-
sibility for its maintenance.

The Supply System owns and operates the Packwood Lake Hydro-
Electric Project with a nameplate rating of 27,500-KWA. It
also owns and operates an 860,000 kilowatt electric genera-
ting plant and associated facilities (the "Hanford Generating
Project") located on the Hanford Reservation. Steam is
provided from the New Production Reactor ("NPR"), owned and
operated by the United States Department of Energy (DOE) .

DOE has recently negotiated a contract with the Supply

System to supply steam from the NPR until July 1983. The
Supply System is building two other nuclear electric generating
plants on the Hanford Reservation; such facilities are known
as the Washington Public Power Supply System Nuclear Project
No. 1 (WNP-1l) and the Washington Public Power Supply System
Nuclear Project No. 4 (WNP-4). 1In addition, two nuclear
electric generating plants, Washington Public Power Supply
System Nuclear Project No. 3 (WNP-3) and Washington Public
Power Supply System Nuclear Project No. 5 (WNP-5) are under
construction about 16 miles east of Aberdeen in Grays Harbor
County, Washington.

1.0-2 Amendment 2
October 1978
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WNP-2 ("the Project") is being undertaken pursuant to the
Hydro-Thermal Power Program described in Section 1.1 developed
jointly by the utilities of the Pacific Northwest and BPA.

The Pacific Northwest Utilities Conference Committee ("PNUCC")
represents the entities serving the loads of the West Group
area of the Northwest Power Pool and assembles the loads and
resources forecasts of the individual utilities into an 11-
year forecast, known as the West Group Forecast past issues

of which are on file with the Federal Power Commission

(FPC) . The forecast includes loads and resources for Northern
Idaho, Washington, Oregon (except for the southeastern part

of the state), a portion of Northern California, the loads

and resources of Pacific Power and Light Company and Bonneville
Power Administration (BPA) in Western Montana, the BPA loads
and the United States Bureau of Reclamation ("USBR") resources
in Southern Idaho. PNUCC also expands the forecast into a
20-year planning document titled, "Long-Range Projection of
Power Loads and Resources for Thermal Planning West Group
Area". Except for minor corrections and additions to the

West Group forecast data, the first ll-year data of the
Long-Range Projection is the same as the West Group Forecast.

In its planning, PNUCC seeks to:
a) Optimize available resources;

b) Reduce reserves required for adequate system reliability
by providing for the inter-utility sharing of reserve
requirements; and

c) Improve service and reliability of the region's inter-
connected system.

The Projects have been timed, sized and located to economi-
cally meet regional power requirements consistent with the
basic philosophy of the Hydro-Thermal Power Program, of
contributing to the growth and stability of the Pacific
Northwest. The basic tenets of this philosophy are to:

a) Continue to preserve the environmental and natural
beauties of the Northwest.

b) Make efficient and economic use of the federal regional
transmission system.

c) Obtain the economics of scale from large thermal gen-
erating plants.
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d) Coordinate the required large thermal generating plants .
with existing Pacific Northwest hydro plants, both
federal and non-federal, and with future peaking gen-
rating units (both hydro electric and combustion turbine),
to achieve an economical, reliable power supply to meet
the electric power requirements of the Pacific Northwest.

WNP-2 will be constructed and operated by the Supply System
as part of Phase 1 of the Hydro-Thermal Power Program, a
program designed to meet the anticipated needs for power in
the Pacific Northwest.

Ninety-four consumer-owned utilities in the Pacific Northwest
will participate in WNP-2. The public agency participants,
all of which are statutory preference customers of BPA,
currently obtain all or part of their power supply and other
services from BPA. Each participant's share of annual costs
of plant operation will be "net-billed" against the billings
made by BPA to the participant on a monthly basis under its
power sales and other contracts. Under the net billing
arrangement, each participating utility contracts with the
Supply System to purchase a portion of the WNP-2 electrical
output and in turn sells this electricity to BPA for distri-
bution over its regional transmission grid system. 1In payment
for this power, BPA credits the amounts paid by each partici-
pant to the Supply System against amounts the participant owes '
BPA for power purchased and other services.

Since the participant's payments to the Supply System will
be net billed, the cost of their shares of the power pro-
duced by WNP-2 will be borne by BPA customers. BPA has
assured Congress that "any costs or losses to Bonneville
under these agreements will be borne by all Bonneville
ratepayers through rate adjustments, if necessary".
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1.1 NEED FOR POWER

Until the present decade, the Pacific Northwest has relied
on hydro-generation for nearly all of its electric energy
requirements. Future hydro-developments in the Pacific
Northwest, however, will consist largely of the installation
of peaking generation because nearly all the economically
feasible regional hydro sites have been developed. The
integration of new thermal generating resources with the
hydro resources of the Northwest to maximize reliability has
been a goal of the region's power planning for many years.
Utilities of the region commenced practicing coordination on
a voluntary basis more than 30 years ago by the establish-
ment of the Northwest Power Pool (NWPP).

In 1964, 14 utilities and three federal entities formalized
this coordination in the area by signing the long-term
Pacific Northwest Coordination Agreement which expires in
2003, a copy of which is on file with the Federal Power
Commission (FPC). To meet the Northwest's firm energy
requirements, five Northwest investor-owned utilities, 104
consumer-owned agencies, the Supply System and BPA, acting
in concert as the Joint Power Planning Council ("The Council"),
in 1968 conceived the Hydro-Thermal Power Program. The
Hydro-Thermal Power Program was approved by the Secretary of
the Interior on October 22, 1968, and the federal portion of
the program was approved through 1981 by the Congressional
enactment of the Public Works Appropriation Act of 1971.

Installation schedules were established for seven large
thermal plants needed in addition to the probable hydro-
generation installation to supply the requirements of the
region through the operating year 1981-1982. (Phase 1 of
the Hydro-Thermal Power Program.)

A review of load and resource forecasts for the region was
undertaken in mid-1973 to reassess the resource requirements
of the region because of slippage in the federal hydro
installation schedule, the inability of the large Centralia
Thermal Project to reach rated capacity because of environ-
mental considerations, the energy crisis, and the then
impending shutdown of United States Energy Research and
Development Administration (ERDA) NPR which furnishes steam
to the Hanford Generating Project. Consideration was given
in the review to the effect on the use of electrical energy
to be expected from a continuing educational program for the
efficient use of all types of energy. The revised forecast
indicated a continuing deficiency of both capacity and
energy.
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Because of the projected resource deficiency, Phase 2 of the .
Hydro-Thermal Power Program was formulated. It contains a

schedule of thermal plant installations to eliminate, as
rapidly as possible, the forecasted resource deficiencies.
This installation schedule (date of commercial operation)
extends through 1985. Recently the PNUCC has taken over the
functions of the Joint Power Planning Council and the Council
has become inactive.

The Supply System serves the region as a bulk power supplier
for the numerous consumer-owned utilities throughout the
region. As such, facilities built by the Supply System can
realistically be considered as regional resources.

1.1.1 Load Characteristics

The characteristics of both the Pacific Northwest loads and
the electrical power supply system have developed together
and are relatively unique within the United States. Most of
the regional power is presently being generated at hydro-
electric projects, many of which are owned by the federal
government. Much of the power flows to the distributing
utilities over Bonneville Power Administration transmission
lines. Customers in the area, other than industrial direct
service customers of BPA, are served by either investor-
owned utilities, public utility districts, municipal systems,
or cooperative rural electrification systems. Due to the
region's vast hydro-electric resources electrical energy
costs in the Pacific Northwest have been quite low, leading
to high per capita consumption of electrical energy. As a
consequence, per capita use of other forms of energy are

less than they might otherwise have been for some industrial
and commercial uses and for such residential uses as cooking,
water heating, and space heating. Some electrical-energy-
intensive industry has also developed in the region.

The electrical supply resource of the region is entering a
transition period since the major part of the economically
attractive energy potential obtainable from hydro-electric
projects has already been developed. Because demand fluctu-
ates on a daily, weekly, and annual basis, additional capa-
city is being installed at existing hydro projects to shape
energy to load requirements. The region foresees greater
usage of hydro resources for peaking, with thermal resources
such as WNP-2 operating as baseload units at high plant fac-
tors except for times when sufficient water supply is avail-
able to displace thermal output.

To properly assess the need for the Project, consideration

must be given to the unique features of the power supply in

the Pacific Northwest. Although hydro capability in the

area is abundant, firm energy and dependable peaking capacity, '
produced from existing regional hydro resources, are limited
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not only by installed machine capacity but also by usable
water storage volume available to the region. Existing
hydro projects in the West Group area have nearly exhausted
the sites that can be developed on an economical and environ-
mentally acceptable basis. Most additional developments

that can meet these conditions are either under construction
or in firm planning stages with substantial amounts of money
committed for planning and engineering. These additional
projects have been included in load forecasts made by the
Pacific Northwest Utilities Conference Committee (PNUCC).

The West Group utilities have established a "critical period”
of adverse water conditions to be used in both planning and
operations. Adverse stream flows of historical record,
coupled with installed machine capability and storage volume
usable for power production, determine the length of such
critical period. By definition, under a repeat of the most
adverse stream flows of historical record, no water is
spilled past generating facilities except for water spilled
past existing run-of-the-river facilities that are incapable
of fully utilizing such adverse flows. Although additional
dependable capacity, needed to shape energy to load require-
ments, can be added to the coordinated system by installing
additional generators at existing hydro projects, only a
small amount of additional firm energy can be produced by
such additions. As previously stated, there is very little
potential in the West Group area for additional reservoir
volume required to increase firm energy production. For
this reason, the area is required to construct base load
thermal plants to supply the forecasted energy requirements
of the area and to add hydro capacity to shape such thermal
energy production to load requirements.

1.1.1.1 Utility Organizations of the Area

Prior to 1940, few high-voltage inter-tie transmission
facilities existed between utilities in the Pacific North-
west. Existing tielines were used primarily for emergency
purposes. Very little benefit was derived from inter-
utility or intra-regional diversity. Because of isolated
system operation, both firm and nonfirm power were not
totally available to serve loads of the area.

Early in the 1940's, war-related industries in the area were
rapidly increasing their power requirements on the utilities.
At the urging of the Federal War Production Board, the
utilities stepped up construction and installation of gen-
erating facilities and joined together to coordinate the
power output of all installed facilities. Bonneville Power
Administration had been formed by an act of Congress in 1937
and was given authority to construct transmission facilities
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in orde; to market federal power produced by projects in the
area built by the Corps of Engineers and the Bureau of

Reclamation. These BPA lines formed a transmission network
interconnecting most of the utilities in the area and made
power from all the major power projects in the Pacific
Northwest available on an areawide basis. Because of this
transmission network, the area's utilities were able to
coordinate resources.

a) The Northwest Power Pool (NWPP)

The NWPP was formed by the operating management of the
generating utilities in the Pacific Northwest for the
purpose of coordinating the operation of the hydro and
thermal resources of the area in order to optimize, to
the extent possible, the availability of firm

power to serve the loads of the area. Coordinated
operation also provided a means:

1) Of resolving problems of interconnected operation
of utility systems;

2) Of utilizing to the greatest advantage possible
nonfirm power in the area; and

3) Of reducing required reserves to a minimum by
pooled use of such reserves.

Membership in the NWPP includes consumer- and investor-
owned generating utilities, BPA, the Corps of Engineers
the United States Bureau of Reclamation (USBR) and two
Canadian utilities. Member utilities in the United
States serve loads in the states of Montana, Idaho,

Utah, Wyoming, Washington, Oregon and Northern California.

In order to accomplish the objectives of pooling, the
NWPP employed a staff of engineers, known as the Coordi-
nating Group, to make studies and forecasts, on a
short-term basis, necessary to best utilize the pooled
resources to serve the loads of the area. A "critical
period" concept was developed. Reservoir regulation
studies are made on a coordinated system basis and
reservoir operating rule curves are established each
year for each reservoir, such that with a repeat of the
most adverse water conditions of history, firm loads of
the area can be carried. Loads above the critical period
firm resource capability are relegated to a nonfirm or
interruptible basis.

Voluntary coordiantion worked to the advantage of both ‘
the utilities and industry and therefore was continued
after the war ended.
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One of the factors contributing to the success ‘of. NWPP
was that each member utility maintained its independent
utility responsibility in planning and operating its

system but worked through the pool to coordinate: these
functions with other utilities to the best advantage of

the region.

‘Pac1flc Northwest Utilities Conference Commlttee

(PNUCC)

‘,ThegNWPP devotes its efforts primarily to short-term

planning and resource coordination and to current-
operating problems. Management soon recognized the
benefits that were afforded to utilities through the
efforts of the NWPP and decided to expand those bene-

- fits. through coordination of long-term planning for
- canstruction and installation of generating facilities.

PNUCC was organized, also on a voluntary basis,.to
accomplish this purpose. PNUCC is an informal asso-
ciation of public and private utilities in the' Pacific

~Northwest.  Membership is open to all utilities::in the

Pacific Northwest but many of the smaller utilities
depend upon BPA to represent them. PNUCC established a
Loads and Resources Subcommittee and delegated: to. it

the responsibility for assembling the loads and .resources
forecasts made annually by the utility members and
compiling them into a single forecast document: When

PNUCC was formed, lead time for installation of hydro-

generation was approximately four years. Forecasts
were made for an ll-year period beyond the current
operating year to provide adequate time for planning

-and installation of additionally required resources.

By 1968 lead time for installation of generating faci-
lities had increased to about 10 years, necessitating

'the expansion of the West Group forecast to a long-

range forecast covering loads and probable resources
for an additional 9-year period. This expanded fore-

- cast is titled, "Long-Range Projection of Power Loads

and Resources for Thermal Planning” and is commonly
referred to as the "Blue Book" because of the color of

_its cover..

Canadian Treaty and Columbla Storage Power Exchange

On January 17, 1961, the “Treaty Between the Unlted

. States of Amerlca and Canada Relating to the Cooperative

Development of the Water Resources of the Columbia
River Basin" ("Canadian Treaty") was signed by the
United States and Canada. Among other things, this
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treaty and the notes exchanged pursuant to the treaty ‘
provided for the construction, maintenance and operation

by Canada of three dams and storage reservoirs in

British Columbia on the Columbia River and its tributaries.

The controlled release of water stored in those reser-
voirs provides flood control and increases the dependable
capacity and usable energy produced at hydro-electric
power projects on the Columbia River in the United
States. The treaty specifies that the United States

and Canada are each entitled to one-half of this increase
of dependable capacity and usable energy.

Canada offered to sell its share of the Treaty Benefits
to a single entity in the United States in order to
obtain money to construct the dams. No single entity
with the ability to finance such a purchase existed in
the Pacific Northwest so utility management formed a
non-profit-no~-stock corporation called the Canadian
Storage Power (CSPE) to raise the capital required and
purchase the Canadian entitlement to the treaty bene-
fits (Canadian Entitlement).

CSPE resold the Canadian Entitlement to 41 investor-
owned and consumer-owned utilities in the Pacific
Northwest under tri-party exchange agreements between
CSPE, Bonneville and the individual utilities whereby
CSPE delivers Canadian Entitlement capacity and energy
as received from the Columbia River hydro-electric
developments in the United States to the purchasing
utility. Each utility, in turn, exchanges such capa-
city and energy with Bonneville for federal capacity
and energy shaped within limits, as necessary to meet
the utilities load requirements.

Although the Canadian Entitlement was surplus to the
needs of the Pacific Northwest at the time of the
purchase, forecasts indicated it would be usable in the
area in the early 1970's. The cost of the Canadian
Entitlement was higher than the power production costs
in the Pacific Northwest but was lower than power
production costs in California. Consequently, most of
the Canadian Entitlement was in turn sold to California
utilities on a five-year pull-back provision. A portion
was committed to the State of California through the
1982-1983 operating year. All of the Canadian Entitle-
ment sold to California utilities has been withdrawn.
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Pacific Northwest Coordination Agreement

Early in the negotiations pertaining to the Canadian
Treaty and to CSPE it became apparent that voluntary
coordination could not insure compliance with all the
provisions and operating procedures that would be

required when Canadian Treaty power became available.

Negotiations were therefore started to formalize
coordination of generating utilities affected by the
Canadian Treaty provisions. On September 15, 1964, the
Pacific Northwest Coordination Agreement ("Coordination
Agreement") was signed by three federal entities and 14
generating utilities having facilities affected by the
treaty.

Among other things, the Coordination Agreement provides,
on a regular basis, for:

1) Establishing a Critical Period based on historical
water records.

2) Making Critical Period reservoir regulation studies
on an integrated system basis and establishing
reservoir operating curves (Energy Content Curves
and Critical Rule Curves).

3) Determining Firm Load Carrying Capability (FLCC)
for the Coordinated System and for each System.

4) Establishing required forced outage reserves for
the Coordinated System and for each System.

5) Coordinating maintenance outages for the best
resource usability by each System and by the
Coordinated System.

6) Mandatory interchange of capacity and energy
between Systems to assure the ability of each
System and the Coordinated System to carry firm
load up to the determined FLCC.

7) Conservation of nonfirm energy by coordinated use
of available reservoir storage volume.

8) Use of third party transmission, as available, for
Coordination Agreement requirements.

9) Mandatory release of water from upstream reservoirs,
stored above Energy Content Curve, or delivery by
upstream reservoir owner of equivalent energy in
lieu of water releases.

1.1-7
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10) Computation of and payment for upstream and coordina- ‘
tion benefits, subject to the FPC approval.

11) Determination of priorities on use of facilities
for Coordination Agreement requirements.

12) Determination of rates to be paid for Coordination
Agreement services.

13) Restoration of FLCC to those Systems whose FLCC is
reduced due to the lengthened Critical Period
occasioned by the additional storage provided
under the Canadian Treaty. Restoration is accom-
plished by the Systems who gain FLCC from the
increased storage (Columbia River main stream
projects) sharing a portion of the gain with the
Systems (off stream projects) who lose FLCC.

The Coordination Agreement treats the Coordinated
System as being a single utility system having a single
capacity and energy requirement and with total resources
dedicated to serve that requirement. The NWPP Coor-
dinating Group was expanded to provide the necessary
engineering required to assemble and publish load and
resource data relating the immediately upcoming Critical

Period, to run reservoir regulating studies for planned ‘
reservoir operation, to determine FLCC and reserves

and, in general, to guide operations under the Coordi-

nation Agreement.

Under provisions of the Coordination Agreement each
System representative, in joint meeting with other
System representatives, is permitted to adjust, within
limits, the plan for reservoir operation of its System
reservoirs to meet its System's individual requirements.
Such adjustments do not permit the reduction of coordi-
nated System firm capability without a commensurate
reduction in estimated firm load to be carried.

By coordinating the resources of the Coordination
Agreement signatories, both in planning and under
operating conditions, additional firm capability is
made available to the area and nonfirm energy is con-
served to a greater extent than is possible under
isolated utility planning and operation. Emergency
assistance is provided to each System as required.
Coordinated System-wide sharing of forced outage
reserves reduces the amount of such reserves below what
would be required under isolated system operation.
Additional resources brought on line by a System become
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a part of the Coordinated System resources unless the
System constructing such facilities declares them to be
outside the Coordinated System and operates then on an
isolated basis.

Signing of the Coordination Agreement did not eliminate
the NWPP since some members of the Pool do not have
generating facilities that are affected by provisions
of the Canadian Treaty, and therefore, are not signa-
tory to the Coordination Agreement. The NWPP coordi-
nates the resources of its members, including utilities
in British Columbia, who are not in the Coordination
Agreement with the resources of the Coordinated System
and further assists the area by analyzing and, to the
extent possible, solving the operating problems of
regional interconnected operation as they arise.

West Group Area of NWPP

NWPP was divided into two groups early in its exis-
tence, because of technical communication problems
within the NWPP, mainly due to the inability of the
telephone company to set up conference calls between
all members. Utilities in Montana, Idaho, Utah and
Wyoming became the East Group and those in Washington,
Oregon and Northern California, plus BPA, the Corps of
Engineers and the USBR became the West Group.

When PNUCC assigned the responsibility for load and
resocurce forecasting to its Subcommittee on Loads and
Resources, all NWPP members were requested to submit
relevant data to the subcommittee. The East Group and
British Columbia declined. The PNUCC Forecast there-
fore became known as the West Group Forecast.

The West Group Area utilities serve loads in the area
comprised of Northern Idaho, Washington, Oregon except
for the southeastern part of the state, a portion of
Northern California, the area in Western Montana served
by BPA and Pacific Power and Light Company and the area
in Southern Idaho served by BPA with resources of the
USBR located in that area.

1.1-9




f) Western Systems Coordinating Council (WSCC)

In 1967 management of the major utilities in 13 western
states organized the WSCC in order to improve system
reliability through coordinated planning and operation
and to assess adequacy of power resources to meet
forecasted load. Full membership is open to all utili-
ties in the area who have bulk power supply resources
or major transmission facilities that could affect bulk
power deliveries. Associate membership is available to
all utilities in the area who do not meet the require-
ments of full membership. Membership is voluntary.

WSCC through its planning and operating committees has
formulated and published "WSCC Reliability Criteria"
consisting of two parts, namely:

1) Reliability Criteria for System Design
2) Minimum Operating Reliability Criteria

Systems in the Pacific Northwest have agreed to adopt
these criteria.

WSCC was the first reliability council to be formed.

As other areas organized councils, WSCC promoted the
formation of the National Electric Reliability Council
(NERC) to which all regional councils belong. NERC
coordinates the activities of all regional councils and
correlates regional council replies to requests from
the FPC for information relative to reliability and
adequacy of power resources and reserves. The NWPP, as
a subregion, reports on such matters for all member
utilites through WSCC.

1.1.1.2 West Group Historical Data

PNUCC, since it was organized, has coordinated planning and
forecasting for the West Group area and has a long-term
record of reliability in forecasting. The historical winter
peak firm load, the historical 12-month average firm load
(energy demand), and the projections of these same values
for each year's West Group Forecast from 1967 through 1977
have been summarized in Tables 1.1-1 (a) and (b) and 1.1-2
(a) and (b) respectively. This information has also been
presented graphically in Figures 1.1-1 and 1.1-2.

1.1-10 Amendment 1
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1.1.1.3 Long Range Projection of Power Loads and Resources
for Thermal Planning -~ West Group Area (Long Range
Projection)

Forecasts assembled by the PNUCC Loads and Resources Subcom-
mittee treat the West Group area as one large system having
a single capacity and energy load requirement and a single
critical period capacity and energy capability.

Each utility member of PNUCC annually submits forecasts of
the following items by months for the ensuing 1l years, and
by years for an additional 9 years:

a) Capacity and energy load requirements;
b) Critical period capacity and energy capabilities:
c) Schedule of imports into, and exports from, the West

Group area;

d) Exchanges of capacity and energy with other utilities
within the West Group area;

e) New resources to be added and existing resources to be
retired.

The firs?l}l years are included in both the W§§t Group
Forecast and in the Long-Range Projection but the

final 9 years are included only in the Long-Range Projection.
Table 1.1-3 is a summary, on a noncoincidental basis, of the
recently prepared Long-Range Projection for the years 1978-
1979 through 1997-1998. This forecast is a basis for
planning for transmission line construction, resource instal-
lation and reserve requirements for the West Group Area.
Table 1.1-3 shows a cumulative annual load growth for the
ll-year period from 1978-1979 through 1988-1989 of 3.9% from
16,721,000 average kilowatts to 24,445,000 average kilowatts.
This compares to the estimated national cumulative annual
load growth of 4.5% (see Figure 1.1-3).

New generation planned for installation in the West Group
Area through 1985 is discussed in Section 1.1.2.

The Pacific Northwest region has strong transmission ties
with the Southwest and British Columbia and uses these ties
for interregional transfers of surplus capacity and energy
and for emergency assistance. Some firm capacity and energy
interchanges also flow over these inter-ties. Only the firm
interchanges over these ties are included in the compilation
of the Long-Range Projection. The need for WNP-2 is based
on the forecast contained in Table 1.1-3.

1.1-11 Amendment 2
October 1978
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1.1.1.4 Methodology of Forecasts

No single method of forecasting loads and resources is
employed in compiling the Long-Range Projection. Rather, it
is a compilation and summarization of the forecasts of the
individual utilities serving the loads of the West Group
area. The compilation and summarization is done by the
PNUCC Loads and Resource Subcommittee.

The smaller consumer-owned utilities in the West Group area
do not submit individual load and resource forecasts directly
to the PNUCC Loads and Resource Subcommittee. Forecasts for
such utilities are prepared cooperatively by the utility and
BPA and are then included in the BPA loads and resource
report to PNUCC. The method used by BPA and the utilities
in the preparation of the forecasts is described in a BPA
"Load Estimating Manual"”. (3)  The technique suggested in
this manual is to break the load into component parts and
examine the factors affecting growth in that component.
Although historical trends are recognized as one method, the
need to relate the growth of each component to economic
pressures is emphasized. For example, because of the large
space heating component of load in the region, that load is
usually treated independently within the service area, with
population growth and heating load saturation considered.

Seven large member utilities of the Supply System listed
below submit individual forecasts to PNUCC.

aj The City of Seattle, Department of Lighting

b) The City of Tacoma, Department of Lighting

c) Snohomish County Public Utility District No. 1
d) Cowlitz County Public Utility District No. 1
e) Clark County Public Utility District No. 1

f) Chelan County Public Utility District No. 1

g) Grays Harbor County Public Utility District No. 1

1.1-12
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The methodology used by these utilities are described below.

City of Seattle, Department of Lighting

Both peak and energy forecasts are based on historical
data adjusted to current conditions. Loads are segre-
gated by standard classifications: residential, commer-
cial, light industry and heavy industry. Historical
growth trends for each classification are analyzed and
an estimated future growth rate assigned. Previous
year data are then extrapolated for current year and
for the next three years and adjusted to meet the
previous ll-year forecast load curve at the end of the
third year of the new forecast. If a large adjustment
is required, a completely new analysis is done and a
new 20-year forecast is prepared. Seattle has recently
had a study prepared by an independent consultant,
titled Energy 1990, in which an independent load and
resource forecast is included.

City of Tacoma, Department of Lighting

Loads are segregated as to heat sensitivity. A heat
sensitivity curve is drawn for 100% sensitivity at 20-
degrees F and 0% sensitivity at 70-degrees F. Normal
months temperatures are taken from the Weather Bureau's
long-term determination. Previous year's heat sensi-
tive loads are temperature adjusted by months. A curve
fitting program has been developed to extrapolate
temperature adjusted historical data on a month by
month basis to derive the peak and energy forecasts for
an ll-year period. A similar program is used for non-
heat sensitive loads. The two forecasts are then
combined to give an ll-year forecast of peak and energy
requirement for use as required by planning programs.
This forecast is then expanded by years to complete the
20~year forecast.

Snohomish County PUD

The previously mentioned BPA Load Estimating Manual is
used as a guide to developing forecasts of peak and
energy requirements. Power Supply personnel of the
District work closely with BPA in applying this guide.
Because of the large loads of such industries as aero-
space and wood processing, adjustments to the metho-
dology are incorporated to assure a forecast represen-
tative of the utility load.

1.1-13
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New forecasts are made at intervals of approximately
three years and upgraded yearly. If a yearly review
indicates wide variance from previously used data, such
as population growth rate, customer usage or industrial
expansion, a completely new forecast is prepared.

Cowlitz County PUD

Each class of customer is evaluated independently.

Population growth, levels of usage, saturation and

expected changes in large industrial loads are con-
sidered in the load forecasts.

In estimating the power requirements of the District, a
number of general assumptions have been made relative

to the future economy of the region. The recent announce-
ments of expansions by both Longview Fibre Company and
Weyerhaeuser at the Longview site and the dedication to
environmental improvements at the sites indicates the
local economy will remain strong; therefore, in the
current forecast the economy of the county is assumed

to remain healthy with continued expansion and techno-
logical improvements of the industrial sector.

The load estimated is normalized for average weather
conditions and other variable factors that affect the
power and energy requirements. It is assumed that
awareness of the need to conserve all forms of energy
resources will not drastically change the historic
pattern of electric energy growth. The assumption is
based on the opinion that more efficient use of electric
energy will be made, but electric energy will be substi-
tuted for other energy resources because of environmental
and conservation reasons. The load forecast does not
provide for a major conversion from other energy resources
to electric energy; for example major conversion to
electrified vehicles.

Completely new forecasts are made whenever an annual
review of the previous forecast, as updated, indicates
that data relative to population growth rate, industrial
expansion or customer usage have changed to the extent
that updating of previous load data has given a distorted
forecast.

1.1-14
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Clark CoﬁnterUD

The District makes its own forecasts of peak and energy
requirements essentially based on the BPA guidelines
adjusted to fit the District's needs. The forecast is
then reviewed in detail with BPA both to ensure that
data used are reasonably in accord with regional data
and to fit that forecast into those of other BPA cus-
tomers. The forecast is updated annually based on the
previous year's data. A completely independent analy-
sis and forecast is made whenever there appears to be a
major change in the demographic or industrial trends.

Chelan County PUD

This utility has two separate systems and makes a
separate forecast for each system since the character
of the loads in the systems vary somewhat. These two
forecasts are then combined into a single utility
forecast to be submitted to PNUCC.

Historical records of monthly and annual energy con-
sumption and system load factors are used for forecast
purposes. By means of computer programs, load growth
rates by months are established and monthly percentages
of annual energy consumption are determined. This
historical annual energy consumption curve is plotted
and extrapolated for the forecast period. Monthly peak
requirements are then determined by applying average
historical monthly load factors to forecasted monthly
energy consumption.

Grays Harbor County PUD

This utility prepares a load forecast in cooperation
with BPA based on the BPA guidelines, modified to meet
the particular needs of the District. This major load
projection is made on approximately four or five year
intervals and updated annually.

The methodology used by these utilities has been included to
suggest the detail used in developing the Long-Range Projec-
tion. Three points should be emphasized. The first is that
most of the larger utilities look at their load growth in
individual segments, considering population and economic
growth within their service areas. Generally they do not
rely on straight projections of historical trends but temper
such projections with insight into causative factors.

1.1~15
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Secondly, BPA, in its capacity of providing regional trans-
mission facilities, provides an overview of the independent
forecasts, particularly for the smaller utilities. Finally,
Table 1.1-1 (a) and (b) and 1.1-2 (a) and (b) together with
Figures 1.1-1 and 1.1-2 show the degree of accuracy of the
PNUCC at predicting peak demand and energy load. This
record shows a general success of the methodology as applied.

1.1.15 Accuracy of Forecasts

The l10-year history of West Group forecasts compared to
loads has been presented in Tables 1.1-1 (a) and (b) and
1.1-2 (a) and (b). The percent accuracy of the forecast is
the difference between actual load experienced and the
forecasted load, unadjusted for weather, divided by the
forecasted load.

For forecasted capacity, the percent accuracy ranges overall
from +16.7% to -3.4%. Accuracy for the three operating
years next succeeding the date of forecast ranges from
+11.8% to -3.4%. For the operating year next succeeding the
date of forecast the accuracy ranges from 11.1% to -3.4%.

The range of accuracy for forecasted energy is as follows:
Overall from 15.9% to -0.7%
Next three operating years 9.6% to -0.7%
Next operating year 5.7% to -0.4%

Because of the rapidly changing conditions relative to
energy use, it is difficult to estimate the accuracy that

has been achieved in the forecasts recently issued. There
are a number of factors which must be considered in such an
estimate. The operating years 1972-1973 and 1973-1974
(through December 1973) were very dry. Coupled with the
national energy shortage, these dry months caused a severe
reduction in area reservoir storage. All utilities of the
area engaged in intensive conservation compaigns and were
able to effect, on the average, a 7% to 8% reduction from
expected use of electric power. Because of these reductions,
no mandatory curtailment of firm loads was required.

Weather conditions changed radically in January 1974 with
rain and snow falling in abundant guantities. Reservoirs
soon returned to normal elevations and surplus power was
generated for transmission to California to assist utilities
in that state in fuel conservation efforts. Precipitation
continued in above-normal amounts, not only assuring reservoir

1.1-16 Amendment 2
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refilling, but also building up a snow pack far above normal
with consequent predictions of heavy spill conditions in the
run-off months. Campaigns for electric power use curtailment
were rapidly switched to educational programs for wise use

of energy. Generation of excess power continued to the

point of loading inter-regional transmission lines to max-
mimum capacity. Because of the surplus power availability

in the area, loads have increased to near normal and export
of surplus energy still continues.

The effects of conservation and of conversion to electric
power usage are in opposing directions. It is difficult to
determine at this time which effect will be dominant in the
next few years. West Group utility forecasters have consid-
ered these matters and folded them into the recent forecast
of future loads. Consensus among those responsible for
compiling the forecast is that its accuracy is probably
within the range of accuracy of previous forecasts.

1.1.16 Area Purchase from Outside West Group Area

Consumer-owned utilities estimate no capacity imports and
energy imports of 123 million KWH per year through 1982-1983
operating year and zero purchases of firm capacity and
energy from outside the West Group area during the remaining
period of the forecast; however, these do from time to time
purchase available nonfirm energy from British Columbia and
California utilities and elsewhere when such nonfirm energy
is not available from within the West Group area.

The federal system estimates energy imports during the next
decade of up to 4.1 billion kilowatt-hours per year on the
basis of energy returned from peak/energy exchange contracts
with Caifornia utilities.

Investor-owned utilities estimate an import of capacity and
energy ranging from maximum of 2,020,000 kilowatts of capacity
and 10.8 billion kilowatt-hours of energy in 1980-1981 down

to 240,000 kilowatts of capacity and 0.6 billion kilowatt-
hours of energy per year in 1997-1998. Imports include
Pacific Power & Light Company transfers from Pacific Power & 2
Light Company Wyoming Division, Portland General Electric
Company Contract with Southern California Edison Company,
Washington Water Power Company peak/energy exchange contract
with San Diego Gas & Electric Company, Washington Water

Power Company contracts with the Montana, Idaho, and Utah

Power Companies and Puget Sound Power & Light Company contracts
with Salt River Project and Utah Power Company.

1.1-17 Amendment 2
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Except for the purchase of plant service power when a plant
is not operating, the applicant does not make any purchase
of power from either within or outside the region. Its only
sales are of power from its projects to the participants in
those projects.

1.1.17 Load Components

The power needs of a nation or region depend largely upon
the size of the population, the standard of living of its
people, and the character of its economy. Economists use,
as a measure of the standard of living and productivity of
an economy, the quantity of energy used residentially,
industrially and commercially. The proper perspective for
analyzing past load growth and estimated future load growth
can be obtained by comparing the power needs in four main
categories:

a) Residential, including farms

b) Commercial

c) Industrial

4d) Combined use for irrigation, street and highway

lighting and other miscellaneous uses.

Figure 1.1-4 shows load growth past and future by these
categories.

Figure 1.1-~5 shows that from 1950 to 1973, the increase in
total residential load of the Pacific Northwest (from 5 1/2
billion kilowatt-hours in 1950 to 33 billion kilowatt-hours

in 1973), was more than five times the 1950 total residen-
tial load. Of this total growth, less than 20% was due to

the increase in the number of residential consumers occasioned
by population growth; thus, approximately 80% resulted from
the rise in the use per consumer. The increase in electric
space heating load, from 378 million kilowatt-hours in 1950

1.1-18 Amendment 2
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to 10.9 billion kilowatt-hours in 1973 (more than 28 times)
was responsible for over 38% of the increase in residential
consumption. Unless electric space heating load is limited
by supply or regulation, it is predicted that there will be
approximately three times as many homes electrically heated
20 years from now. Total residential space heating load is
expected to reach 25 billion kilowatthours by that time.

Commercial loads and service industries have historically
been one of the fastest growing segments of our economy. If
past trends are used for projection, it is expected that an
additional 160,000 new commercial customers will be on line
in the next 20 years. Commercial loads are expected to
increase from 1.1 billion kilowatt-hours in 1970 to 3.8
billion kilowatt-hours in 1990.

Technological advances historically have resulted in greater
availability and use of electrical equipment, increased
automation and improved working conditions. These, in turn,
have resulted in a higher per capita energy usage, a higher
per capita production, and a higher per capita income.
Several of the heavy industries involving the use of elec-
trical energy in the Northwest include pulp, paper, plywood,
lumber, chlorine, aluminum, fertilizers, steel, and other
manufactured materials produced and used in, or exported
from, the region. Industrial loads are expected to more
than double from about 50 to 117 billion kilowatt-hours by
1990.

Figure 1.1-6 is the coordinated System load duration curve

for the operating year 1981-1982. This load duration curve
is expected to be similar to those for the first few years

that WNP-2 is scheduled to be in service.

1.1.1.8 Interruptible Loads

As federal hydro project power became available in the late
1930's not all of it was salable to the utilities of the
area. The surplus was therefore available to BPA to sell to
industry at a very attractive price. During the war years

of the early 1940's, the light metals and other industries
developed rapidly in the Pacific Northwest. These industries
were able to consume large amounts of both firm and nonfirm
energy and contributed greatly to the economic and electrical
growth of the region. Firm power sales contracts were
written by BPA to cover the base loads of these plants and
nonfirm power was sold on an interruptible-type contract to
provide the industries with power for excess production from
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time to time without the necessity of increasing the base
firm power purchases. Power sold under interruptible
contract could be curtailed any time nonfirm power was
unavailable. Until recently, curtailment was made only for
lack of nonfirm energy supply since the federal system had

a large surplus of installed capacity. However, in recent
years, curtailment has been made on several occasions because
of insufficient capacity to supply excess energy during
heavy load hours. Some utilities have contracts with indus-
trial customers for interruptible power and are able to
serve such customers either from nonfirm power developed on
their own systems or by purchase from BPA or a combination
of both. In some instances, utilities have written agree-
ments or signed contracts for firm power sales, interrupti-
ble on peak hours if required to reduce the utility's peak
hour demands. The City of Seattle Lighting Department had
such a contract with Alcoa and presently has a letter of
agreement with the Boeing Company Wind Tunnel and with
Bethlehem Steel Company for such interruptible power.

In recent years, as firm utility loads increased at a rate
greater than the rate at which firm resources were being
installed and industrial loads also increased, it became
necessary for BPA to limit sales of additional firm power to
industry. BPA and area industries cooperatively worked out
a new type of industrial rate under which industry purchases
up to 75% of its load requirements on a "Modified Firm
Power" rate and the remainder of its needs on the "Inter-
ruptible Power" rate. Modified firm rate is 5 cents per
kilowatt per month less than the Firm Power rate. When
present direct service industrial power sales contracts
expire, Bonneville Power Administration expects to replace
them with contracts for the sale of power under the new

rate schedule for industrial firm power included in BPA's
revised rate schedules, which became effective on December
20,1974.

The following quote from the 1974 Bonneville Wholesale Power
Rate Schedule describes these classes of power:

"1.1 FIRM POWER: Firm power is power which the Admini-
strator will make continuously available to a purchaser
to meet its load requirements except when restricted
because the operation of generating or transmission
facilities used by the Administrator to serve such
purchaser is suspended, interrupted, interfered with,
curtailed or restricted as the result of the occurrence
of any condition described in the Uncontrollable Forces
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or Continuity of Service sections of the General Contract
Provisions of the contract. Such restriction of firm
power shall not be made until industrial firm power has
been restricted in accordance with section 1.4 and

dance with section 1.2.

1.2 MODIFIED FIRM POWER: Modified firm power is power
which the Administrator will make continuously availa-

ble to a purchaser on a contract demand basis subject
to:

(a) the restriction applicable to firm power, and

(b) the following:

When a restriction is made necessary because the
operation of generating or transmission facilities
used by the Administrator to serve such purchaser
and one or more firm power purchasers is suspended,
interrupted, interfered with, curtailed or restricted
as a result of the occurrence of any condition
described in the Uncontrollable Forces or Continu-
ity of Service sections of the General Contract
Provisions of the contract, the Administrator
shall restrict such purchaser's contract demand
for modified firm power to the extent necessary to
prevent, if possible or minimize restriction of
any firm power, provided, however, that (1) such
restriction of modified firm power shall not
exceed at any time 25 percent of the contract
demand therefor and (2) the accumulation of such
restrictions of modified firm power during any
calendar year, expressed in kilowatt-hours, shall
not exceed 500 times the contract demand therefor.
When possible, restrictions or modified firm power
will be made ratably with restrictions of indus-
trial firm power based on the proportion that the
respective contract demands bear to one another.
The extent of such restrictions shall be limited
for modified firm power by this subsection and for
industrial firm power by section 8 of the General
Contract Provisions (Form IND-18) of the contract.

1.3 FIRM CAPACITY: Firm capacity is capacity which
the Administrator assures will be available to a pur-
chaser on a contract demand basis except when operation
of generating or transmission facilities used by the
Administrator to serve such purchaser is suspended,
interrupted, interfered with, curtailed or restricted
as the result of the occurrence of any condition
described in the Uncontrollable Forces or Continuity of

l.1-21




WNP-2
ER

Service sections of the General Contract Provisions of
the contract.

1.4 INDUSTRIAL FIRM POWER: Industrial firm power is
power which the Administrator will make continuously
available to a purchaser on a contract demand basis
subject to:

(a) the restriction applicable to firm power, and

(b) the following:

(1) The restrictions given in section 8, "Restric-
tion of Deliveries," of the General Contract
Provisions (Form IND-18) of the contract.

(2) When a restriction is made necessary because
of the operation of generating or transmission
facilities used by the Administrator to serve such
purchaser and one or more firm power purchasers is
suspended, interrupted, interfered with, curtailed
or restricted as a result of the occurrence of any
condition described in the Uncontrollable Forces
or Continuity of Service sections of the General
Contract Provisions of the contract, the Adminis-
trator shall restrict such purchaser's contract
demand for industrial firm power to the extent
necessary to prevent, if possible, or minimize
restriction of any firm power. When possible,
restrictions of industrial firm power will be made
ratably with restrictions of modified firm power
based on the proportion that the respective
contract demands bear to one another. The extent
of such restrictions shall be limited for modified
firm power by section 1.2(b) of the General Rate
Schedule Provisions and for industrial firm power
by section 8 of the General Contract Provisions
(Form IND-18) of the contract.

No additional Firm Power is presently available to BPA for
sale to industry under new long-term contracts.

Availability of non-firm power has been very high over a
period of many years, but the building of new dams in the
West Group area and on the Columbia River and its tribu-
taries in Canada has converted much of the energy previously
available only on a nonfirm basis into firm energy. Future
availability of nonfirm power is expected to be much lower
than it has been in the past and will be sold by BPA under
the BPA H-5 wholesale non-firm energy rate.
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1.1.1.9 Facts Potentially Affecting Demand

Electrical power, like many other products, has an elasti-
city of demand. This elasticity varies from area to area
depending upon the relation between many factors such as
availability of electric power compared to availability of
alternate sources of power, relative costs of alternate
sources, intensity of promotional advertising and activities
with respect to competing types of energy, and energy costs
compared to average consumer income. These factors as they
exist in the Pacific Northwest are discussed in this section.

a) Advertising and Energy Conservation

The Pacific Northwest electrical energy supply has
depended on the development of hydro-electric resources
throughout the region, particularly on the Columbia
River. The development of this resource was encouraged,
on a multipurpose basis, for the hydro-electric supply
as well as for flood protection, navigation, and irri-
gation. In the past, excess energy was available for
sale, particularly during high flow, off-peak periods.
By encouraging the sale of such energy, the average
price to consumers of the region was reduced to levels
among the lowest in the nation.

As the economical hydro resource approaches full utili-
zation, the picture changes, particularly with the
advent of the Columbia River's large upstream hydro
storage reservoirs which permit considerably more
latitude in energy usage timing. That the picture was
changing was generally foreseen by regional utility
management a few years ago, and the advertising policy
of the region changed markedly towards conservation -
the wise usage of energy. The programs followed by
some of the larger utilities in the region are:

1) Seattle City Light - Promotional advertising and
activity was ended January 1, 1971. At that time
a program of education relative to the wise and
efficient use of electricity was started. This
program was carried on mostly through bill stuffers

and handouts. Early in 1973, an intensive conservation

program was begun using bill stuffers, handouts,
radio, televison, and newspaper advertising.
Because of the critical shortage that had developed
in hydro capability (reduced stream flows and
below-normal reservoir elevations) the public was

urged to reduce their energy consumption as much
as possible.
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In 1977 a Conservation Office was established to .
coordinate and monitor a long-range conservation

program with a goal of reducing the projected 1990

demand by about 20 percent. This program involves
conservation projects in the residential, commercial,

and industrial sectors.

Tacoma City Light - Early in 1970, Tacoma ceased

all promotional advertising and activity. Little
advertising was done until the summer of 1973 when

the "Be-A-Watt-Watcher" educational program was

started using mostly bill stuffers and handouts.
Consideration is now being given to starting an
educational campaign urging installation of storm
windows and doors, and adding insulation to homes

plus education relative to efficient use of electricity.

Snohomish County Public Utility District - Promo-
motional advertising and activity was ended early

in 1972. An intensive educational program was

started in early 1973 apprising customers of the

critical hydro capability shortage and advising

them to use electricity wisely and efficiently and
promoting the installation of home insulation. The
present program is based on providing information
relative to wise use of energy. ‘

Cowlitz County Public Utility District - All
promotional advertising and activity ended early
in 1972. 1In the summer of 1972 an educational
program was instituted relative to the need for
economical use of electricity. In early 1973, an
intensive campaign on conservation was begun using
all news media, bill stuffers, handouts, etc.
Speakers were made available to civic organizations,
church and community groups and schools to help
educate the general public on the immediate need
to conserve electricity and the long-range need to
conserve electricity and the long-range need to
conserve energy of all kinds. Presently, the
effort is toward economical use of energy in
total.

Clark County Public Utility District -~ All promo-
tional advertising and activity ceased in early

1972. An educational program on nuclear power
production and the wise use of electricity was
started late in 1972. Early in 1973, and intensive
campaign was stated to inform the public of the

hydro capability shortage. Since January 1974 the
campaign has gone back to education on economical

use of power. o o-
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6) Chelan County Public Utility District - Promotional
activities and advertlslng were reduced early in
1972 and ended entirely in August 1972. Early in
1973, an intensive conservation program was put
into operation using radio and newspaper advertis-
ing. Presently, American Public Power Association's
recommended advertising is being used.

7) Electric League of the Pacific Northwest - The
utilities of the Puget Sound Area (Seattle City
Light, Tacoma City Light, Snohomish County Public
Utility District and Puget Sound Power and Light
Company), electrical contractors and electrical
equipment supply firms are members of this organi-
zation. The League has for many years advertised
for the benefit of League members. Prior to 1971,
this advertising was promotional in nature. 1In
1971 and 1972, the thrust was shifted to environ-
mental aspects of power productlon and use. In
1973, the League institued in intense conservation
program encouraging installation of insulation and

economical use of energy. Advertising was by
radio, television and new media. In 1974, the
program dropped back to education on efficient use
of energy.

Bulk Power Costs

Prior to the establishment of BPA in 1937, each utility P
in the area operated essentially on an isolated system
basis, providing its own power supply, including reserves,
as well as its own required transmission. The few

inter-tie transmission lines that existed were relatively
light and were used primarily for emergency purposes.

A small amount of nonfirm power transactions occurred

from time to time. Power supply was from a mixture of

hydro and thermal plants. Cost of power varied from

utility to utility.

In 1938 BPA adopted its first schedule of wholesale 2
power rates based on a kilowatt-year concept. At-site
delivery (within 15 miles of generation) was priced at
$14.50 per kilowatt-year and elsewhere on the Bonneville
System the charge was $17.50 per kilowatt-year. Based

on a "capacity with associated energy" concept, this

rate translates into 2 mills per kilowatt-hour for 100%

load factor and 4 mills per kilowatt-hour for 50% load

factor. Nonfirm power was sold for $11.50 per kilowatt-
year.
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These rates were basically demand charges with no
charge for associated energy that could be fitted into
a load. A utility with hydro generation and associated
reservoir seasonal storage could absorb energy at 100%
load factor for the greater part of the operating year
while the utility without such facilities could only
absorb energy at its system load factor rate.

As more utilities requested federal power for use in
their system load, BPA added rate schedules to meet the
needs of these customers. In addition to existing
rates, firm capacity rates and demand-energy rates were
developed. The nonfirm rate was eventually broken into
two parts with a demand rate maintained for "Interrupt-
ible Power" and a straight energy rate established for
nonfirm energy purchases used for such purposes as
thermal displacement.

The cost of power under the BPA wholesale rate schedules
remained basically unchanged until December 1965, when
the cost of firm power was increased by an average of
about 3%. On December 20, 1974 BPA established the
rate schedules presently in effect which increased
wholesale power costs by an average of 27%. Transition
of the power supply available from BPA from mostly
hydro generation to a mix of hydro and large thermal
power plant generation is the major factor contributing
to the necessity for the increase in rates. The con-
sumer owned and Federal portions of Phase 1 of the
Hydro-Tehrmal Power Program, previously described,
melds the higher cost of thermal power into the lower
cost federal hydro power through the use of the "net
billing" concept previously described. Thus, the cost
of nonfederal thermal power delivered to BPA under
Phase 1 of the Hydro-Thermal Power Program is spread to
all BPA ratepayers through the cost-melding process.
WNP-2 is included under the net billing portion of the
Phase 1 program.

In addition to increasing the cost of power, the present
BPA schedule of rates changes the concept under which
power is sold in order to more nearly approach a cost-
of-service concept. The rates are in the form of a
two-part, demand-energy type with the level of the

rates being higher for winter loads than for summer
loads.
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BPA estimates that an increase in wholesale power costs

to a total requirements customer (a utility that purchases
all of its power requirements from BPA) does not have
more than a 40% impact on that customer's resale rates
since that is the approximate ngcentage of total costs
associated with power supply.

Future increases in the cost of wholesale power will
have an effect on future load requirements. The degree
to which the load growth pattern of the area is impacted
depends upon several factors. The most important
factor to a given utility its ability to meld higher
costs of power purchased from the federal system with
the relatively stable cost of the hydro that is either
self-generated or purchased from other nonfederal low
cost hydro sources. The amount of federal power pur-
chased in comparison to the total power supply deter-
mines the degree to which the increased cost of federal
power will affect the overall cost of power required to
serve load.

Another factor relative to the effect on the load
growth of a system is the affluence of the customers
served by a utility. In a community where the cost of
electricity to a customer is relatively low compared to
the customer's income, the rate increase will have
little effect while in a low income area where the cost
of power consumers a much larger share of income, more
reduction in growth rate may be noted.

The West Group area utilities have considered these
factors in preparing the data submitted to PNUCC for
inclusion in the West Group Forecast. PNUCC is study-
ing a program to account for price elasticity of demand.
But at present, the majority of the individual fore-
casts do not account for this.

1.1.2 Power Supply

The applicant is a member of PNUCC, the cooperative group of
utilities in the Pacific Northwest presently responsible for
coordinating regional long-range power supply planning.

PNUCC assembles forecasts made by individual utilities and
publishes a composite forecast for this group of utilities.
The Northwest Power Pool (NWPP) is the cooperative agency
responsible for short-range planning (up to the length of time
encompassed by the existing Critical Period of the area) and
for day-to-day operation.
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The NWPP, including both the East Group and the West Group,
is considered a sub~regional group of the Western Systems
Coordinating Council and reports to WSCC for the entire area
on such matters as: (1) 1load and resource forecasts; (2)
system reliability; (3) transmission capabilities; (4)
capacity and energy transfer capability with other regions;
(5) answers to Federal Power Commission Dockets which can be
submitted on a regional basis; (6) regional operating pro-
blems that could affect other areas, and (7) major regional
power outages.

The applicant is not a utility and therefore makes no

direct report to any of the region's organizations. But all
of its resources and operating characteristics are included
in all regional reports through the utilities who are parti-
cipants in the applicant's projects.

WNP-2, scheduled for initial operation in December, 1980,
will be one of the major thermal projects constructed under
Phase 1 of the Hydro-Thermal Power Program, which was planned
to meet the load requirements of the West Group area through
1985. The Hydro-Thermal Power Program is discussed in more
detail in Section 1.1.2.1 of this report.

1.1.2.1 Long-Range Planning

Prior to 1967, long-range planning for power supply require-
ments was carried on individually by each utility in the
area with the PNUCC summarizing and correlating load and
resource forecasting of the individual utilities and acting
as a forum for review of resources required to carry pro-
jected firm area loads. Up to that point in time, federal
forecasts showed a surplus of federal resources over the
amount required to carry forecasted non-federal resources.
Northwest utilities capable of installing resources planned
to do so only to the extent that the long-range costs of
power from such resources would be less than the expected
costs of federal hydro-power.

By 1967 it was apparent the era of federal resource surplus
was rapidly drawing to a close. Also the ability of utilities
to install additional hydro capability was limited since few
hydro sites remained that could meet the test of economic
development as well as environmental acceptability.

Since thermal generation was the only viable alternative to
hydro generation, utilities recognized that cooperative
long-range planning was necessary to obtain economy of scale
for future resource installations. Formation of the Joint
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Power Planning Council provided the vehicle for such cooperative
planning. The Hydro-Thermal Power Program was conceived by

the Council, consisting of 110 electric cooperatives,

public utilities and private utilities in the Pacific North-
west. Recently PNUCC whose membership is nearly identical

to that of the Council has expanded its responsibilities to
include those formerly attributed to the Council and the

Council has become inactive. Most of the power supply in

the region has been historically generated from hydro-

electric resources, but the remaining hydro projects to be
developed will be essentially for peaking power rather than

for base load. Thermal power will provide an increasing

portion of the base load resources in the future. The
combination of hydro peaking and large-scale thermal generating
plants was found by the Council to be the soundest approach

to achieve the aims of the Hydro-Thermal Power Program. The
principles of Phase 1 of this program and the federal government's
participation through BPA, the Army Corps of Engineers and

the Bureau of Reclamation, have been endorsed by current and
previous Administrations and by Congress.

In summary, the members of the Council have concluded that
the Hydro-Thermal Power Program will:

a) Best preserve the environment, including the natural
beauties of the Pacific Northwest.

b) Make efficient and economic use of the Federal Columbia
River Power System.

c) Obtain the economies of scale from large thermal gener-
ating plants.

d) Meld the large thermal generating plants with exiting
hydro generating units and the peaking generation units
which will be installed at existing dams, to achieve
the most economic and reliable power supply to meet the
power reguirements of the Pacific Northwest.

Phase 1 of the Hydro-Thermal Power Program of thermal gene-
rating plants for installation through 1985* is tabulated as
follows:

*Extended from 1981 to 1985 due to slippage in plant construc-
tion schedules.
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Scheduled '
Date of Probable

Principal Capacity Commercial Energy
Sponsor Location Type (MW) Operation* Date**

Pacific Power &

Light Co. and The

Washington Water

Power Company

(Centralia Centralia, Coal-

Project) WA fired 1,400 Operating

Portland General
Electric Company St. Helens,

(Trojan Project OR Nuclear 1,130 Operating
Pacific Power & Rock

Light Co. (Jim Springs, Coal- 500

Bridger Project) WY fired 500 Operating

Washington Public
Power Supply

System Nuclear Hanford, Dec 1980 May 1981
Project No. 2) WA Nuclear 1,100

Washington Public

Power Supply

System (Nuclear Hanford, .
Project No. 1) WA Nuclear 1,250 Dec 1982 June 1985

Washington Public

Power Supply

System (Nuclear Satsop,

Project No. 3) WA Nuclear 1,240 Jan 1984 June 1984

Portland General

Electric Company

(Pebble Springs Boardman

Project No. 1) OR Nuclear 1,260 Apr 1986 Apr 1986

*Date on which construction schedule is based.

**Most probable date energy will be available, based on national
experience. This is the basis for resource planning.
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In response to the combined efforts of the Council, BPA, and
the individual utilities involved, legislation was enacted
to allow consumer~owned and investor—-owned utilities jointly
to construct, own and operate generating facilities. Plans
for the first of such plants were formulated and executed
for the construction of the 1,400 MW Centralia coal fired
thermal project under the joint ownership concept. Four
investor-owned utilities own 72 percent of the project and
four consumer-owned utilities own the other 28 percent as
tenants-in-common.

Under the Hydro-Thermal Power Program, the federal system
will supply transmission and install peaking generation at
federal projects to integrate the output of thermal plants,
to be built by Northwest utilities, into the total genera-
ting resources of the area. Phase 1 of the Hydro-Thermal
Power Program is expected to provide the resources required
in the region through 1985.

Under Phase 2 of the Hydro-Thermal Power Program, announced

on December 14, 1973, the area utilities identified addi-

tional projects which are currently under investigation to

meet forecasted load growth through 1989. While the specific |2
role of BPA has changed somewhat from Phase 1, in Phase 2

the area will continue to build generation and transmission

facilities on a cooperative schedule. The thermal genera-

ting plants included in Phase 2 are tablulated as follows:

Scheduled

Date of Probable
Principal Capacity Commercial Energy
Sponsor Location Type (MW) Operation* Date*¥*
Puget Sound Colstrip, Coal- 330 Operating
Power & Light MT fired
(Colstrip
Project No. 1)*
Puget Sound Colstrip, Coal- 330 Operating 2
Power Supply MT fired
(Colstrip
Project No. 2)*
Pacific Power & Rock Coal- 334 Dec 1979 Dec 1979
Light Co. (Jim Springs, fired
Bridger Proj.
No. 4)

*Not specifically identified as a Phase 2 project.
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Sponsor

Puget Sound
Power Supply
(Colstrip
Project No. 3)*
Portland General
Electric Company
(Carty Coal Proj.)

Puget Sound
Power & Light
(Colstrip
Project No. 4)*

Puget Sound Power
& Light Company
(Skagit Proj.

No. 1)

Washington Public
Power Supply
System (Nuclear
Proj. No. 4)

Washington Public
Power Supply
System (Nuclear
Proj. No. 5)

Puget Sound Power
& Light Company
(Skagit Proj.

No. 2)

Portland General
Electric Company
(Pebble Springs
Project No. 2)

WNP-2
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Scheduled '
Date of Probable
Capacity Commercial Energy

Location Type (MW) Operation* Date**
Colstrip Coal- 700 Apr 1982 Apr 1982
MT fired
Boardman, Coal- 530 July 1980 Nowv 1980
OR fired
Colstrip, Coal- 700 Feb 1983 Feb 1983
MT fired
Sedro Nuclear 1,288 July 1985 July 1985
Wooley,
WA
Hanford, Nuclear 1,250 June 1984 Dec 1984
WA
Satsop, Nuclear 1,240 July 1985 Dec 1985
WA
Sedro Nuclear 1,288 July 1987 July 1987
Wooley,
WA
Boardman, Nuclear 1,260 Apr 1989 Apr 1989
OR

Although the overall planning of resource installation is
carried out on a cooperative basis, each utility reserves the
right to determine which project it will participate in and

the extent of such participation.

Since planning is done on

the basis of installing sufficient resources in the area to

meet load requirements,

individual utility forecasts of

power requirements are included in the regional plan.

*Not specifically identified as a Phase 2 project.
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1.1.2.2 Short-Term Planning

The NWPP carries out the short-term, cooperative planning
for all systems in the pool. This short-term planning
consists of:

a) Planning the coordinated use of both federal and non-
federal resources, including pooling of reserve require-
ments, to provide the greatest practicable output of
firm power from those resources.

b) Determining the length of the Critical Period to be
used and the adverse water available for power pro-
duction in that period.

c) Determining the amount of firm capacity and energy
loads that can be carried under adverse water conditions
by each member of the pool and by the pool as a whole.

d) Determining operating rule curves for each reservoir
included in pool resources.

In addition to the short-term planning functions for NWPP,
the Coordinating Group performs additional short-term plan-
ning functions required by the Coordination Agreement such
as (1) Computing the reserve requirements of each System and
the Coordinated System: (2) preparing a schedule of capacity
and energy interchanges between Systems based on water
availability under adverse conditions; and (3) other plan-
ning functions, some of which are listed under 4) "Pacific
Northwest Coordination Agreement" in Section 1.1.1l.1 of this
report.

Under c) above, any System having either capacity or energy
load greater than the amount of firm resource available to
that System must:

a) Supply firm resources at least equal to the indicated
deficiency, from those within the Coordinated System
which are not currently committed to serve Coordinated
System firm loads, or

b) Supply firm resources at least equal to the indicated
deficiency, from outside the Coordinated System; or

c) Assign the estimated firm load which is above the
capability to carry such load (as determined in b)
above) to a nonfirm status and serve it only from
nonfirm power available from any source; or
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d) Totally interrupt such excess firm load if no nonfirm
power is available.

Although these planning functions are carried out on a group
basis, each system maintains the right, within limits, to
operate its system to meet its system requirements. One

such limitation contained in the Coordination Agreement is
that planned reservoir operation cannot be altered to a

degree that will cause spill of firm energy on the Coordinated
System.

1.1.3 Capacity Requirements

In order to determine system generating capacity requirements,
a number of factors must be considered, not the least of
which is the amount of firm capacity load that the system
expects to serve. Other factors to consider include:

a) Capacity required to replace units out of service for
scheduled maintenance;

b) Capacity required for replacing the capacity of units
that are forced out of service or that are forced to
reduce output;

c) Capacity to serve unanticipated load growth; and

d) Capacity required to assure system reliability.

The forecasting methods used in the West Group area to

determine the future capacity load that the system expects

to serve were discussed in Section 1.1.1.4. All the other

factors can be grouped under the general heading of reserves.

1.1.3.1 Capacity Reserves

System reliability (the ability to serve firm load with
interruptions held to a level acceptable to both customer
and system) is dependent upon the amount of capacity availa-
ble to the system with which to serve the requirements of
its customers at the time those requirements occur and is
measured in percent. Thus, a system with 100 percent relia-
bility would always be capable of serving its customers'
requirements without interruption or curtailment. It is
entirely possible, although not economically feasible, to
install enough generating capability to attain 100 percent
reliability of power supply and to install enough transmis-
sion, transformation and distribution equipment to deliver
that capacity to customers without interruption. Each
system, or pool of systems, must therefore determine the
level of reliability it can maintain, on an economic basis,
that will be acceptable to customers.
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‘ The degree of reliability attainable on a system or pool of
systems is dependent upon the amount of capacity maintained
in the system over and above the capacity demand of the load
being served. This capacity surplus to load can be generally
classified as reserves. All of the factors previously
mentioned that go into determining the total generating
capacity requirements of a system, except load requirements,
can be put in this classification.

Some of the factors previously mentioned overlap; therefore,
a subdivision of classification is helpful in discussing
reserves in general. One possible subdivision is as follows:
a) Standby Reserves

1) Load Growth Reserves for:

(a) Forecasted Load Growth

(b) Unexpected Load Growth

2) Scheduled Maintenance Reserves
3) Forced Outage Reserves for
‘ (a) Total Unit Outage

(b) Partial Unit Outage
(c) Capacity unattainable due to nonpower purposes

(d) Capacity unattainable due to operating conditions

b) Spinning Reserves
1) Reserves for largest single contingency outage
for:

(a) Generation Outage
(b) Transmission Line Outage
2) Reserve for continuous load regulation
3) Reserves for frequency bias obligations
Spinning reserves are standby reserves that are immediately

available to replace generation forced out of service or
curtailed for any reason.
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Reliability can also be expressed in terms of the frequency
of loss of load due to power supply being less than load
requirements. Although many large utilities use a criteria
for adequacy of reliability based on loss of load not more
frequently than once in 10 years, the West Group area uses
a criteria of loss of load not more often than every 20
years. Excerpts from the 1970 FPC National Power Survey
relative to adequacy of reserve levels follows:

Reserve Practices

"Individual systems and power pools utilize a variety
of methods for determining appropriate reserve levels.
The methods vary from use of a simple percent of peak
load, to matching reserves to the capability of the
largest unit or pair of units in service, to very
complicated calculations of outage probability taking
into consideration such elements as number and size of
units, forced outage rates, and expected load patterns.
Reserve margins considered adequate for most systems,
including the spinning reserve component, range between
15 and 25 percent of peak load.

Each system, pool, or coordinating group develops
spinning reserve criteria which it believes will show
the minimum appropriate reserve for that particular
power supply entity. Generally, the level of such
reserve and its distribution among generating units
takes into consideration the system characteristics and
rate of required responses. The variations in practices
reflect such things as differences in sizes and types
of units, the number and capability of transmission
interconnections, the geographical extent and configu-
ration of a system, and pertinent operating agreements
among interconnected systems."

The West Group Systems of the Northwest Power Pool serve a
large geographical area. Major systems serving customers in
the West Group area are parties to the Pacific Northwest
Coordination Agreement. A major benefit of such an agree-
ment is to provide for capacity reserves on a coordinated

use basis. The Coordination Agreement states "The Coordinated
System shall maintain reserve capacity at a level sufficient
to protect against loss of load to the extent the probability
of load loss in a contract year shall be no greater than the
equivalent of one day in 20 years. The determination of

such probability shall be based upon characteristics of peak
load variability and generating equipment forced outage
rates."
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The Coordination Agreement provides that every utility, to
the extent practicable, will operate its own system as
though the Coordinated System were being operated by a
single entity.

Provision for capacity and energy exchanges assures each
utility of assistance from the entire Coordinated System
such that a loss of resources on one system will not cause
loss of load on that system as long as there are resources
in the area capable of carrying the  total area load, and
assures that nonfirm loads of the area will be curtailed in
order to supply power to firm loads regardless of the utili-
ties involved.

The Coordination Agreement is a contractual agreement which
determines the actual reserves that each utility is required
to maintain under normal operating conditions during the
current operating period, based on the "Critical Period" of
record (adverse water).

The region is presently experiencing a shift from a system
which is nearly all hydro to one of combined hydro and
thermal generation. Such a shift in the nature of power
supply requires a corresponding shift in reserve planning.
Past experience has shown a reserve of 5 percent of installed
hydro generating capacity to be adequate and for planning
purposes the area had assumed a thermal reserve requirement
equal to 15 percent of installed thermal capacity. Recently,
agreement has been reached in the PNUCC that the following
criteria for capacity reserves will be used for planning:

a) For the first operating year of the forecast total
planned reserves for capacity will be 12 percent of
total area peak load for January.

b) For each subsequent year the percent of area peak load
for January required for total reserves will be increased
by one percent (1%) of January peak load until the
percentage reaches 20 percent.

1.1.3.2 Effects of Operation of the Projects on the
Coordinated System

For purposes of this statement adjustments have been made to

the Long-Range Projection (1978 Blue Book) because of recent 2
changes in expected plant capacity and energy output and

expected commercial operating dates for the WPPSS nuclear

projects under construction and planned. These changes and
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their effect on the Long-Range Projections are incorporated’
in Table 1.1-4.

If WNP-2 is available as expected (Probable Energy Date) to
meet the winter peak load of the operating year 1981-1982,
the capacity reserves, based on the data on the Blue Book
will be 22.9 percent of area loads. If WNP-2 does not begin
operation as planned the capacity reserves will be reduced
to 19.3 percent. Capacity reserves with and without WNP-2
are compared to the desired reserves in Figure 1.1-7.

Thermal plants like WNP-2 are planned as base-load additions
to the system and thus are important elements of the energy
capability of the system. In the ten year period 1978-1987
there are total energy deficits ranging from 450 to 2373
average megawatts (MWe) with deficits on the order of 2000
MWe in the period 1980-1984, as shown in Figure 1.1-8. The
Federal System interruptible loads of approximately 1000 MWe
could reduce the deficits to the level shown in Figure 1.1-8
for firm energy. Firm enerqgy deficits range from 64 MWe to
1298 MWe in 1978-1984, with surpluses of 316 MWE to 655 MWe
in 1985-1987. However, without WNP-2 there are firm energy
deficits in every year 1978-1987.

1.1.4 Statement on Area Need

As explained in Section 1.1 and elsewhere in this report,
tha applicant does not itself engage in the distribution of
electrical power to the retail market but serves as a bulk
electrical power supplier to utility systems in the West
Group area. The need for capacity and energy was therefore
developed in Section 1.1 on the Coordinated System basis
rather than on the applicant's requirements. This section
contains additional statements relative to regional power
requirements and to reserve criteria of the West Group area.

The Public Power Council (PPC), an organization of 104
consumer owned utilities in the Pacific Northwest, has
determined that the Project is needed in the area to assure
an adequate power supply for such consumer owned utility
customers. Table 1.1-6 indicates how the capability of the
Project will be utilized in the BPA and Public Agency loads.

The Joint Power Planning Council and the PNUCC have made
regional studies to determine the regional resource require-
ments and have promulgated the results of these studies by
issuance of a tabulation of projects required under Phase 1
and Phase 2 of the Hydro-Thermal Power Program as discussed
in Section 1.1.2.1 Tables 1.1-7 and 1.1-8 indicate how the
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Project fits into area resource requirements. Each of these
tables shows the regional deficiency with and without the
Project. Also each shcws such deficiency based on the
probable energy date (milestone concept) and on the scheduled
date of commercial operation.

PPC and PNUCC committees regularly review updated load
forecasts and plant installation schedules in order to
ensure a reliable power supply. If needed, requests to
advance or delay plant installation dates will be made by
these organizations to plant sponsors.

1.1.4.1 Reserve Criteria of the Area

For planning purposes the PNUCC has agreed upon the follow-
ing minimum reserve requirements (previously stated in
Section 1.1.3.1) for use in resource requirement analysis
for the Long-Range Projection which is the study used by the
region in planning power supply.

Starting with the forecast for the 1974-1975 to 1994-1995
years the following criteria for capacity reserves were
adopted for planning: 2

a) For the first year of the current forecast total planned
reserves for capacity will be 12 percent of total area
peak load for January.

b) For each subsequent year the percent of area peak load
for January required for total reserves will be increased
by cne percent (1l%) of January peak load until the
percentage reaches 20 percent.

Also WSCC through its planning and operating committees has
formulated and published "WSCC Reliability Criteria" con-
sisting of two parts, namely:

a) Reliability Criteria for System Design (6)
b) Minimum Operating Reliability Criteria (7)
Planned Area Reserves can be found in Figure 1.1-7.

Required reserves for actual operating conditions are
determined in Critical Period Reservoir Regulation Studies

and Reserve Studies prepared annually for the ensuing Critical
Period (presently a 43-1/2 month period). Reserves are
calculated for the Coordinated System by probability methods
and distributed among Systems according to iso-probability

as specified in Exhibit 4 of the Agreement. A more detailed
discussion of the reserves required by the Agreement is
contained in Section 1.1.3.1.
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1.2 OTHER OBJECTIVES

The applicant has discussed potential beneficial byproduct
uses of cooling water from Supply System projects with
federal, state and local agencies as well as several poten-
tial private sponsors. The Supply System will continue to
cooperate with these potential sponsors and report develop-
ments in the area of possible agricultural, industrial,
recreational and economic aspects of any byproduct use of
the project's cooling facilities.

The design, construction and operation of this project, the
scheduling of which is vital to the power needs of the
region, cannot be made contingent upon unknown restrictions
and/or successful implementation of a complex unrelated
byproduct use. 1In the event that the cooling water facili-
ties, included as a part of this project, can be adapted to
byproduct uses the Supply System will cooperate to the
maximum practicable extent.
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1.3 CONSEQUENCES OF DELAY

If WNP-2 is delayed beyond the scheduled commercial operation
dates the most important direct effects will be to increase
the cost of the Project and decrease the energy generating
capability that is an integral part of the region's electric
generating resource planning schedule. A delay could also
produce secondary effects which are less well defined, such
as curtailment of power to serve industrial loads.

A delay in Project development schedule prior to commercial
operation would cause an increase in cost, the magnitude of
which would depend upon when such a delay occurred. Under
the present financing scheme for WNP-2, a delay which is
incurred near the end of the construction period after
essentially all of the construction funds have been expended
would cause the largest increase in cost. This would be due
to the requirement to pay carrying costs on the funds expended
until WNP-2 can begin to generate power and thus revenues.
Additional costs would be incurred for salaries and other
fixed costs associated with maintaining the staff for WNP-2.

Shortages of electricity would create increased demands for
alternative energy sources such as coal, oil and natural
gas. The substitution of fossil fuel resources for electric
energy means using scarce depletable resources, particularly
0il or natural gas, when relatively abundant nuclear fuel
could be used instead. Power shortages would only intensify
our existing shortages of oil and natural gas.

The problem of air pollution, particularly in urban areas,
would be aggravated by the substitution of fossil fuels for
nuclear or hydro generated electricity. Consequent damages
to property and hazards to public health associated with
increased air pollution, while difficult to evaluate in
monetary terms, would nevertheless be real and substantial.

An industrialized economy depends on electricity. Two-
thirds of all electric energy, both in the nation and in the
Pacific Northwest, is used in commerce and industry. An
inadequate power supply for industry means reduced capital
investment, fewer jobs, decreased payrolls, less production
and lower living standards. To government it means the
increased burden of welfare and unemployment payments,
concurrent with a decrease of personal and corporate tax
receipts.
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1.3.1 Power Curtailment

A qualitative calculation of the impact of power curtailment
in terms of dollars would be difficult to perform. However,
there is presently a method which has been developed on how
to curtail the use of electrical power if the system is
unable to meet demands. A permanent deficiency in electric
power generating sources would result first in a shutdown of
large industrial loads utilizing interruptible power. Long
term shutdown of these facilities would undoubtedly reduce
the residential demand as a result of reduced employment and
economy in the area.

In the Northwest, the thermal generating resources must be
scheduled to allow the region to serve the firm load require-
ments during the period of low flow in the region's rivers
(critical water period). During the average water years, it
is possible to generate amounts of electric energy that are
greater than would be available during a critical water

year. This power, however, cannot be sold as firm power and
is unusable by the average consumer.

In 1972 the Northwest Power Pool drafted plans for curtail-
ing loads in the event of long term power shortages. These
plans supplement, but serve an entirely different purpose
from, the existing procedures, which cover short term load
shedding. The latter are designed to limit power system
breakup in the event of sudden power failures, and expedite
the return to normal operation. The load curtailment pro-
cedures are intended to minimize the impact of prolonged
power shortages. These long term emergencies could result
from weather conditions, shortages of transmission capacity,
generating capacity, energy capability or combinations
thereof.

The load curtailment proposal has been drafted jointly by 18
power generating utilities and agencies serving the four
northwestern states, British Columbia, Utah, and portions of
adjacent states.

Following curtailment of interruptible power there are three
possible curtailment levels that might be followed in an
emergency. The first two would be voluntary, and the third
would involve mandatory curtailment of firm customer power
loads. The first level measures would be implemented by the
systems actually experiencing an emergency and consist of
the following:




a)

b)

c)
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Level One Curtailment

1) Curtail non-essential utility uses such as
floodlighting, sign lighting, display light-
ing,office lighting, etc.

2) Eliminate electric heating and air conditioning
in utility owned houses, buildings and plants
where feasible.

3) Indicate, and instruct employees to turn off
lights, motors and other uses of electricity
when not needed.

4) Discontinue service to electrical customers
in accordance with contractual provisions.

5) Request large industrial customers to reduce
non-essential load.

6) Request all other customers to reduce non-
essential load by appeals through appropriate
news media channels.

7) Where feasible, reduce voltages at the distribution
or subtransmission level.

Level Two Curtailment

If the above actions do not solve the problem and
additional assistance is required, then level two
is implemented. This involves assistance from the
balance of Northwest Power Pool systems. Level
two curtailment involves essentially the same
steps in the same order as level one - with the
entire Northwest Power Pool participating.

If application of level one and two measures fail
to resolve the problem it will be necessary to
curtail customer load on an involuntary basis by
individual systems. This would occur at the third
level.

Level Three Curtailment

Level three constitutes load shedding in a manner
and sequence which will maintain the integrity of
the maximum portion of the total system. Level
three will be accomplished as follows:
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1) Interrupt service to industrial customers to
the extent that this can be done after considering
customers load and system conditions.

2) Interrupt service to selected distribution
feeders throughout the service area for a
short period of time, alternating among
circuits. Service to distribution feeders
should be interrupted in order of the classi-
fication priority - that is interrupt service
to the least essential first, and so on.
Every effort will be made to provide conti-
nuous service to the essential public utilities,
police, fire stations, hospitals and the
like.

3) Records will be maintained so that during
subsequent power shortages, care will be
taken to locate interruptions throughout the
service area in an equitable manner.

This plan has been formally adopted by the Operating
Committee of the Northwest Power Pool and has been
submitted via the Western Systems Coordinating
Council to the Federal Power Commission in response
to FPC Docket R-405,

Power cutbacks were experienced in the winters of
1972-1973 and 1973-1974 where interruptible power
was curtailed so that water could be conserved for
firm power requirements. The costs of these
cutbacks are not known but are certainly substan-
tial; obviously, this is an adverse situation.

The current power supply with its lack of thermal
base-load generating capacity must be supplemented
as soon as possible to minimize the social and
economic damage to the area.

Without new thermal resources added to the region's
power supply, the Pacific Northwest faces a period
of many years of serious deficiency in capacity.
Although future regional load is expected to
increase at a reduced rate, significant increases
in generating capacity will be required and are
scheduled. A means for reducing future deficiency,
especially in 1980, 1981 and 1982, is completion
of the Supply System's WNP-2. One can anticipate
that any delays in the completion of this project
or other planned projects, according to current
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forecasts, will increase the periocd of inadequate
capacity and increase the economic impact on the
area. (See Table 1.1-7)

An additional important advantage of WNP-2 is that
it will improve the reliability of the area power
supply. The Pacific Northwest's reliance on
hydro-electric power has made it uniquely dependent
upon nature.
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TABLE 1.1-1(a)
PACIFIC NORTHWEST UTILITIES CONFERENCE COMMITTEE
WEST GROUP ARIEA
COMPARISON OF ACTUAL WITH ESTIMATED WINTER PEAK LOADS

(MEGAWATTS)
1/
Date of Estimate 1967-68 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77
1967 (Jan. 17) 13,919 15,021 16,021 16,922 17,427 18,809 20,285 21,675 23,083 24,519
1968 (Feb. 1) 15,032 15,943 16,927 17,377 18,848 20,487 21,772 23,086 24,664
1969 (Feb. 15) 15,645 16,634 17,125 18,531 19,843 21,101 22,228 23,450
1970 {(Jan. 15) 16,424 17,061 18,593 19,764 21,134 22,267 23,495
1971 (Jan. 1) 17,022 18,407 19,742 20,949 22,089 23,278
1972 (Feb. 1) 17,902 19,270 20,567 21,796 22,945
1973 (Feb. 1) 19,227 20,400 21,649 22,814
1974 (Feb. 1) 20,413 21,612 23,311
1975 (Feb. 1) 21,333 22,503
1876 (Mar. 1) 22,080
Actual Winter Peak 13,309 15,540 15,030 15,725 16,876 18,259 18,707 18,444 19,580 21,457

1/ Minimum temperatures of record occurred at a number of weather stations in the Pacific Northwest

during December 1968

Source: BPA Requirements Section, unpublished data, February 7, 1978
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PABLE 1.1-1(b)

PACIFIC NORTHWEST UTILITIES CONFERENCE COMMITTEE

WEST GROUP AREA

PERCENT DEVIATION BETWEEN ACTUAL AND ESTIMATED WINTER PEAK FIRM LOADS

pate of Estimate 1967-68 1968-%4 1969-70 1970-71 1971-72 1972-73 1973-74 1874-75 1975-76 1976-177
1967 (Jan. 17) 4.4 (3.4%/ 6.2 7.1 3.2 2.9 7.8 16.3 15.2 12.5
1968 (Feb. 1) (3.4) 5.7 7.1 2.9 3.1 8.7 16.7 15.2 13.0
1969 (Feb. 15) 4.0 5.5 1.5 1.5 5.8 14.0 11.9 8.5
1970 (Jan. 15) 4.3 1.1 1.8 5.4 14.1 12.1 8.7
1971 (Jan. 1) - 0.9 0.8 5.3 13.4 11.4 7.8
1972 (Feb. 1) (1.6) 3.0 11.8 10.2 6.5
1973 (Feb. 1) 2.8 11.1 9.6 5.9
1974 (Feb. 1) 11.1 9.4 8.0
1975 (Feb. 1) 8.2 4.6
1976 (Mar. 1) 2.8

1/ Mipnimum temperatures of record occurred at a number of weather stations
during December 1968

2/ Parentheses () indicate actual loads greater than estimated loads

Source: BPA Requirements Section, unpublished data, February 7, 1978.

in the Pacific Northwest
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TABLE 1.1-2(a)
PACIFIC NORTHWEST UTILITIES CONFERENCE COMMITTEE
WEST GROUP AREA 1/
COMPARISON OF ACTUAL WITH ESTIMATED 12 MONTHS AVERAGE FIRM LOADS—

(MEGAWATTS)
Date of Estimate 1967-68 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77
1967 (Jan. 17) 8,888 9,562 10,252 10,826 11,056 11,852 12,815 13,663 14,508 15,334
1968 (Feb. 1) 9,649 10,970 10,970 11,215 12,112 13,277 14,081 14,842 15,819
1969 (Feb. 15) 10,061 10,745 11,020 11,868 12,730 13,565 14,208 14,896
1970 (Jan. 15) 10,617 10,964 11,988 12,779 13,681 14,321 15,033
1971 (Jan. 1) 10,807 11,688 12,507 13,279 13,947 14,614
1972 (Feb. 1) 11,541 12,375 13,100 13,846 14,482
1973 (Feb. 1) 12,409 13,054 13,807 14,472
1974 (Feb. 1) 12,971 13,678 14,719
1975 (Feb. 1) 13,446 14,173
1976 (Mar. 1) 13,934
Actual 12-Mo. Avg. 8,722 9,628 10,101 10,537 10,694 11,321 11,703 12,329 12,836 13,299

1/ Firm loads differ from total loads by the interruptable loads supplied by BPA to large
industrial customers. Firm loads are used in this comparison because of the high variability
to interruptable loads

Scurce: BPA Requirements Section, unpublished data, February 7, 1978.
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TABLE 1.1-2(b)
PACIFIC NORTHWEST UTILITIES CONFLRENCE COMMITTEE
WEST GROUP AREA
PERCENT DEVIATION BETWEEN ACTUAL AND ESTIMATED 12 MON''MS AVERAGE FIRM LOADS

Date of Estimate 1967~-68 1968—6%/ 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76
1967 (Jan. 17) 1.9 (0.7%/ 1.5 2.7 3.3 4.5 8.7 9.8 11.5
1968 (Feb. 1) 0.2 1.9 3.9 4.7 6.5 11.9 12.4 13.5
1969 (Feb. 15) (0.4) 1.9 3.0 4.6 8.1 9.1 9.7
1970 (Jan. 15) 0.8 2.5 5.6 8.4 9.9 10.4
1971 (Jan. 1) 1.0 3.1 6.4 7.1 8.0
1972 (Feb. 1) 1.9 5.4 5.9 7.3
1973 (Feb. 1) 5.7 5.5 7.0
1974 (Feb. 1) 4.9 6.2
1975 (Feb. 1) 4.5
1976 (Mar. 1)

1/ Minimum temperatures of record occurred at a number of weather stations in the Pacific Northwest
during December 1968

2/ Parentheses () indicate actual loads greater than estimated loads

Source: BPA Requirements Section, unpublished data, February 7, 1978.

1976-77

13.3
15.9

10.7
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FOOTNOTES FOR TABLE 1,1-3

Area locads are estimated firm loads of private utility and public
agency systems, Federal agencies, and BPA indystrial customers.
BPA industrial customer loads also include interruptible loads.
Loads also include arez transmission losses.

Exports include deliveries to California utilities under the CSPE
agreement, peak/energy exchange contracts with PSW, transfers of
Centralia power to Central Valley Project, WWNP Co. contracts with
Utah, Idaho, and Montana Power Companies, PSP&L Co. contracts with
Utah Power Co. and Salt River Project, PGE Co. contracts with
Pacific Gas and Electric Co. and Southern California Edisen Co.,
Eugene Water and Electric Board contracts with Southern Californiz
Municipalities, BPA contracts with Montana Power Co. M.P. Co.)
for geographic preference, wheeling paymauts, Hanford-NPR exchange,
Hanford-NPR extension, WNP No. 1 deliveries, and M.P. Co's. share
of restoration from the West Group Area as per Pacific Northwest
Coordination Agreement.

Hydro resources are the same as those shown in the 1978 West
Group Forecast Report.

Existing small thermal and miscellaneous includes old existing
steam plants, small diesel generators, and miscellaneous small
industrial purchases.

Combustion turbines include PP&L's Libby unit, PGE's Bethel,

Harborton, and Beaver units, PSP&L's Whidbey Island and Whitehorn
units, and WWP's Othello and Northeast units.

Hanford-NPR operation is based on gross production of 4.5 billien

T “kilowatt-hours per year in 1978-79 through 1982-83. The plant is

considered not dependable as a peaking resource.

Imports include energy returned to the PNW from peak/energy exchange
contracts with PSW utilities, PGE Co. contract with Southern Cali-
fornia Edison Co., PP&L Co. transfers from PP&L Co. Wyoming Divi-

sion, PSP&L Co. contract with Montana and Utah Power Companies and
Salt River Project, WWP Co. contracts with Montana and Idaho Power
Companies, and EWSEB contracts with Southern Califormia Municipalities.

Total reserve requirements on peak are based on 12 percent of the
total area loads for the first year, increasing at a rate of one
percent per year up to 20 percent, and remaining at 20 percent
thereafter. Reserve requirements on energy are based on one-half
year's load growth of utility-type loads. Reserves are broken down
into major components.

Realization factor is the adjustment to the Federal hydro peaking
capability to reflect inabiliry of the Federal system to achieve
i{ts full peaking capability at any one specific instance.

Hydro maintenance om energy is the estimated maintenance required
during the critical storage period and is the same as shown in
the 1977 West Group Forecast report. Peak hydro maintenance is
included with the peak forced outage reserves.

BPA's NWw~-SW Intertie lossec are associated with deliveries over the
Intertie under contracts with Pacific Southwest utilitdies.

BPA industrial interruptible loads are served direczly by BPA
and are includad in Line 1 above. Line losses associated with

the interruptible losds zre not included.
Amendment 2
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TABLE 1.1-6
PUBLIC AGENCY -~ BPA ENERGY RESOURCES AND REQUIREMENTS
(Average Megawatts)

Probable Energy Date Scheduled Date
Estimated
Estimated Estimated Unsatisfied Resources Unsatisfied Unsatisfied
Year Ending Requirements Resources Unsatisfied WPPSS Requirements (Adjusted) Requirements WPPSS Requirements
June 30 (1) (1) Requirements No. 2 w/0 WPPSS~2 (2) (3) No. 2 w/o WPPSS5-2

1979 10,980 10,490 490 490 10,490 490

1980 11,453 10,620 833 833 10,602 833

1981 12,214 10,809 1,405 110 1,515 11,259 985 550 1,505

1982 12,725 11,266 1,459 687 2,146 11,379 1,346 798 2,144

1983 13,016 11,376 1,640 825 2,465 11,750 1,266 825 2,091

1984 13,290 11,771 1,519 825 2,344 12,237 1,053 825 1,878

1985 13,666 12,866 800 825 1,625 13,272 394 825 1,219

1986 14,045 13,811 234 825 *1,059 14,168 (123) 825 702

1987 14,435 14,205 230 825 1,055 14,274 161 825 986

1988 14,858 14,080 778 825 1,603 14,080 778 825 1,603

1989 15,294 14,080 1,214 825 2,039 14,080 1,214 825 2,039

{1) Blue Book Table 2 adjusted for duplication in Federal and Public Agency values.
(2) Adjusted for difference in added resources between Probable Energy Date and Scheduled Date.
{3) () denotes surplus resource over requirements

Amendment 3
January 1979



TABLE 1.1-7
WEST GROUP ENERGY RESOURCES AND REQUIREMENTS

(Average Megawatts)

Probable Energy Date Scheduled Date
Unsatisfied Unsatisfied Estimated Unsatisfied Unsatisfied
Estimated Estimated Requirement Requirement Resources Requirement Requirement
Year Ending Requirements Resources With WPPSS WPPSS Without Adjusted With WPPSS WPPSS Without
June 30 (1) (2) No. 2 No. 2 WPPSS No. 2 (3) No, 2 No. 2 WPPSS No. 2
1979 16,721 15,661 1,060 1,060 15,661 1,060
1980 17,496 15,898 1,598 1,598 15,898 1,598
1981 18,404 16,269 2,139 110 4:249 16,800 1,604 550 2,154
1982 19,211 17,013 2,198 687 2,885 17,148 2,063 798 2,861
1983 19,844 17,569 2,275 825 3,100 17,943 1,901 825 2,726
1984 20,422 18,049 2,373 825 3,198 18,515 . 1,907 825 2,732
1985 21,177 19,280 1,897 825 2,722 19,686 1,491 825 2,316
1986 21,958 21,179 779 825 1,604 21,474 484 825 1,309
1987 22,759 22,309 450 825 1,275 22,386 373 825 1,198
1988 23,594 22,996 598 825 1,423 22,996 598 825 1,423
1989 24,445 23,153 1,292 825 2,117 23,153 1,292 825 2,117

(1) From 1978 Blue Book, Table 1, Line 3
(2) From 1978 Blue Book, Table 1, Line 33
(3) Estimated Resources adjusted from Probable Energy Date to Scheduled Date.

Amendment 3

. . January 1979‘



TABLE 1.1-8
WEST GROUP CAPACITY (PEAK) RESOURCES AND REQUIREMENTS

(Megawatts)
Probable Energy Date Scheduled Date
Unsatisfied Unsatisfied
Unsatisfied Reguirement Estimated Unsatisfied Requirements
Estimated Estimated Requirements Without Resources Requirement Without
Year Ending Requirements Resources With WPPSS WPPSS WPSS No. 2 Adjusted With WPPSS WPPSS WPPSS No.2
June 30 (1) (2) No. 2(4) No. 2 (4) (3) No. 2(4) No. 2 (4)
1979 26,?64 29,872 (3,108) (3,108) 29,872 (3,108) (3,108)
1980 27,961 31,371 (3,410) (3,410) 31,371 (3,410) (3,410)
1981 29,336 31,731 (2,395) (2,395) 32,831 (3,495) 1,100 (2,395)
1982 30,300 32,706 (2,406) 1,100 (1,306) 32,706 (2,406) 1,100 (1,306)
1983 31,589 32,867 (1,278) 1,100 (178) 3,4117 (2,528) 1,100 (1,428)
1984 32,541 34,498 (1,957) 1,100 (857) 35,738 (3,197) 1,100 (2,097)
1985 33,802 36,456 (2,654) 1,100 (1,554) 36,456 (2,654) 1,100 (1,554)
1986 35,076 38,382 (3,306) 1,100 (2,206) 38,382 (3,306) 1,100 (2,206)
1987 35,842 38,987 (3,145) 1,100 (2,045) 38,987 (3,145) 1,100 (2,045)
1988 36,543 40,004 (3,461 1,100 (2,361) 40,004 (3,461) 1,100 (2,361)
1989 37,846 39,638 (1,792) 1,100 (692) 39,638 (1,792) 1,100 (692)

(1) From 1978 Blue Book, Table 1, Line 3

(2) From 1978 Blue Book, Table 1, Line 33

(3) Estimated Resources adjusted from Probable Energy Date to the Scheduled Date.
(4) () Indicates surplus over requirements

Amendment 3
January 1979
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ESTIMATED VS. ACTUAL ANNUAL AVERAGE FIRM LOADS
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PNW Electric Energy Requirements
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CHAPTER 2
THE SITE AND ENVIRONMENT INTERFACES

2.1 GEOGRAPHY AND DEMOGRAPHY

2.1.1 Site Location and Description

2.1.1.1 Specification of Location

The Washington Public Power Supply System's (WPPSS or the Supply
System) Nuclear Project No. 2 (WNP-2) is on property leased from the
United States Department of Energy (DOE) (formerly the Energy Research
and Development Administration) within the Hanford Site in the south-
eastern part of the State of Washington (See Figure 2.1-1). The Han-
ford Site is comprised of 134 square miles (86,050 acres) in Grant and
Franklin Counties, and 425 square miles (271,930 acres) in Benton
County (See Figure 2.1-2).

WNP-2 is Tocated in Section 5 of Township 11 north, Range 28 east,
Willamette Meridian. The center of the primary containment vessel is
Tocated at Tatitude 460 28' 18" N and longitude 1199 19' 58" W.

The approximate Universal Transverse Mercator Coordinates are
5,148,840 meters north and 320,930 meters east. The plant is
approximately 3 1/4 miles west of the Columbia River.

WNP-2 is 12 miles north of the center of Richland, Washington, the
nearest incorporated community. Approximate airline distances from
the site to major cities in the Pacific Northwest are listed in the
following table.

Direction Distance

City From Site From Site
Spokane, Washington Northeast 120 miles
Butte, Montana East 330 miles
Wwalla Walla, Washington Southeast 55 miles
Boise, Idaho Southeast 260 miles
Portland, Oregon West-Southwest 180 miles
Yakima, Washington West 55 miles
Seattle, Washington West-Northwest 160 miles
Vancouver, British Columbia Northwest 260 miles

Within the Hanford Site, WNP-2 is 18 miles southeast of the Hanford
Generating Project and 2 3/4 miles northeast of the Fast Flux Test
Facility (FFTF) which is under construction for DOE. WPPSS Nuclear
Projects Nos. 1 and 4 (WNP-1/4) are under construction 0.9 miles
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east-southeast and 0.8 miles east-northeast of WNP-2, respectively.
The H. J. Ashe Substation is located 0.5 miles north of WNP-2 (See
Figure 2.1-3).

The site is about 11 miles north of the Richland Airport and 18 miles
northwest of both Vista Airport near Kennewick and the Tri-Cities
Ajrport near Pasco. The Tri-Cities and the Richland Airports have
regularly scheduled commercial airline service. Hughes Air West
serves the Tri-Cities Airport and Cascade Airways services both
airports.

Adjacent to the WNP-2 site but not within the confines of the plant
boundary, is a 9-acre burial site containing radioactive waste matter
disposed by the Atomic Energy Commission (See Figure 2.1-3). Known as
the Wye Burial Ground, the area is appropriately marked and will be
adequately secured. The area is under the control of the DOE waste
management program and is not considered a hazard to the public nor to
the plant's operation. Neither the public nor the WNP-2 operating
personnel will have access to this burial site. ’

2.1.1.2 Site Area

The Washington Public Power Supply System has Teased from DOE 1089
acres of which approximately 202 acres will be modified by construc-
tion activities. Of these, only about 30 acres will be used for WNP-2
structures and auxiliary facilities during its operation. The remain-
ing 1059 acres will remain or will be returned to their natural state.

The plant property line is shown in Figure 2.1-3. In addition, Figure
2.1-4 and 3.1-1 show the location of pertinent structures, facilities
and the railroad spur linking the site with the Burlington Northern
Railroad at Richland.

The site area, as defined by the tract of land over which WPPSS will
control access of individuals consists of the plant property and the
area included within the exclusion area (See Figure 2.1-3). Part of
the exclusion area is beyond the property line of WNP-2 and its con-
trol is discussed in greater detail in sub-section 2.1.2. The site
area is entirely within the boundaries of DOE's Hanford Site.

The site is situated near the middie of a relatively flat, essentially
featureless plain which is best described as a desert shrub-steppe
with sage brush and bitter brush interspersed with native perennial
and alien cheat grasses extending in a northerly, westerly and south-
erly direction for several miles. On the east, the site is bounded by
the Columbia River. The plain is characterized by slight topographic
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relief with a maximum relief across the plant site of approximately
ten feet, and a plant site grade level of 441 feet above Mean Sea
Level (MSL) (See Figure 2.1.4).

As shown in Figure 2.1-3, the exclusion area is a circle with its
center at the reactor and a radius of 1950 meters. This area meets
the 10CFR Part 100.11(a)(1l) criteria. Industrial facilities located
in the site area are the WNP-1/4 projects, the H.J. Ashe Substation,
and a permanent meteorological tower. An Emergency Response/Plant
Support Facility is planned for a location 3/4 mile southwest of the
plant on WPPSS property. Highway and railway facilities near the site
area are shown in Figures 2.1-3, 2.1-5 and 2.1-6.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

. An area slightly larger than one square mile has been established as
the Timit of the restricted area for which radiation concentrations
have been calculated in conformance with 10CFR Part 20.106(a). The
restricted area includes the WNP-2 plant and facilities, meteor-
ological tower, a portion of the main railroad line and access road,
as well as the Wye Burial Ground (See Figure 2.1-3). The plant's
effluent release points are shown in Figures 3.1-6.

2.1.2 Exclusion Area Authority and Control

2.1.2.1 Authority

A letter from the DOE Rich]an? 9perations office to the Managing
Director of the Supply System 1) advises that DOE has the authority
to sell or lease land on the Hanford Site. The letter further states
as follows:

"This authority is contained in Section 120 of the Atomic Energy
Community Act of 1955, as amended, and Section 161G of the Atomic
Energy Act of 1954, as amended. There is also general federal
disposal authority available under the Federal Property Admin-
istrative Services Act of 1949, as amended."

As shown in Figure 2.1-3, the 1950 meter radius exclusion area does
extend outside the plant property at several locations. A1l land
outside the plant property but within the exclusion area is managed by
DOE as part of the Hanford Site. In recognition of requirements spec-
ified in 10CFR 100.3(a), that require a licensee to have control over
access to the exclusion area, the following terms have been made a
part of the site property lease agreement between the Supply System
and DOE. Quoting from page 8, item 7 "Exclusion Area":
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"The Commission recognizes the exclusion area as provided for in
the operating license and will undertake no action or activity
which would interfere with or restrict the Supply System's right
to fully comply with this condition of the operating license."

Any actions taken within the exclusion area but outside the plant
property are under the control of DOE. A1l rail shipments on the
track which traverses the property are also under control of DOE and
are also subject to the above quoted provisions of the Lease.

The only roads which traverse the exclusion area are the WNP-2 and
WNP-1/4 access roads shown in Figure 2.1-3. Access by land from
outside of the Hanford Site to the project site is by other DOE
roads. Travel within the exclusion area on the access road will be
restricted by the Washington Public Power Supply System.

In the event that evacuation or other control of the exclusion area
should become necessary, appropriate notice will be given to the DOE -
Richland Operations Office for control of non-Supply System originated
activities.
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The above provisions provide the necessary assurances that the exclu-
sion area will be properly controlled. If at some time in the future,
the Supply System should decide that an easement would be useful in
ensuring continued control, there is a provision in Paragraph 5(b) of
the lease as follows:

"Subject to the provisions of Section 161(q) of the Atomic Energy
Act of 1954, as amended, the Commission has authority to grant
easements for the rights-of-way for roads, transmission lines and
for any other purpose and agrees to negotiate with the Supply
System for such rights-of-way over the Hanford Operations Area as
are necessary to service the Leased Premises.”

Pursuant to this provision, the Supply System could obtain from DOE an
easement over the exclusion area in question which would assure that
neither the construction of permanent structures nor the conducting of
activities inconsistent with the exclusion area would be carried on
therein.

2.1.2.2 Control of Activities Unrelated to Plant Operation

The exclusion area will encompass the WPPSS Nuclear Projects Nos. 1
and 4, their respective access roads, and the H. J. Ashe Substation.
Other than these facilities there are no activites unrelated to the
operation of WNP-2 within the exclusion area. Both WNP-1 and 4 and
their respective access roads (see Figure 2.1-3), will be owned and
operated by WPPSS. The H. J. Ashe Substation will be owned by the
Bonneville Power Administration and is considered a part of WNP-2 nor-
mal operation.

2.1.3 Population Distribution

Table 2.1-1 presents the compass sector population estimates for 1980
and the forecasts for the same compass sectors by decade from 1990 to
2030.* Cumulative totals are also shown in Table 2.1-1. This table
may be keyed to Figures 2.1-7 and 2.1-8 which show the sectors and
major population centers within 10 and 50 miles of the site. The pop-
ulation centers, within 50 miles of the site are the Tri-City area of

* Population estimates out to 50 miles were derived to serve the
licensing requirements of WNP-1, 2, and 4. Therefore, estimates
were made relative to the centroid of the triangle formed by the
three reactors. This point is located 2800 ft east of WNP-2 and
has coordinates Long 119019'18"W, Lat 46928'19" N. This
shift does not affect the overall accuracy or applicability of
the population distribution projections.
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Richland, Pasco and Kennewick, and the communities lying along the
Yakima River from Prosser to Wapato. It can be seen from Figure 2.1-7
that there are no towns located within 10 miles of the site, with the
exception of a small part of Richland. There are no residents of
incorporated Richland within the 10-mile radius.

The 1990 to 2030 forecasts presented here(2) are based on: a) 1979
population figures provided by the Washington State Office of Finan-
cial Management; b) Benton and Franklin County Traffic Analysis Zone
population distributions; c) computed annual dverage area growth rates
from 1975 through 1979 which were utilized to obtain the total 1980
population estimated for each area, and d; ?ognty forecasts prepared
by the Bonneville Power Administration.(3),(4

2.1.3.1 Population Within 10 Miles

The 10-mile radius around the site is shown in Figure 2.1-7. In 1980,
an estimated 1306 people were living within this radius. The nearest
inhabitants occupy farms which are located east of Columbia River and
are thinly spread over five compass sectors. There are no permanent
inhabitants located within three miles of the site. Only about 80
persons reside between the 3-mile and the 5-mile radii and all are
east of the Columbia River. Within a 5-mile radius of the site, there
are no proposed public facilities (schools, hospitals, etc.), business
facilities, or primary transportation routes for use by large numbers
of people.

In 1980, an estimated 1,306 persons, 65% of whom are in the NE to SE
sectors in Franklin County east of the Columbia River, resided within
a 10-mile radius of the site. This number represents only 0.5% of the
total population within a 50-mile radius.

The population within the 10-mile radius is estimated at 2,676 in
1990, 3,614 in 2000, and 3,877 in 2010. By 2020, the population
within the 10-mile radius is estimated at 4,073 which is a 212% in-
crease over 1980.

No significant changes in land use within five miles are anticipated.
The Hanford Site is expected to remain dedicated primarily to indus-
trial use without private residences. No change in the use of the
land east of the Columbia River is expected since it currently is ir-
rigated to about the maximum amount practicable.

The industrial areas in the northern part of Richland and the residen-
tial area SSW of the Yakima River near the Horn Rapids Dam are within

the 10-mile radius. The residential area near the Horn Rapids Dam is

unincorporated. The primary increase in population within the 10-mile
radius is expected to be in this area (see Figure 2.1-7).
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2.1.3.2 Population Between 10 and 50 Miles

As indicated in Table 2.1-1, about 251,684 people were estimated to be
Tiving within a 50-mile radius of the WNP-2 project in 1980. Begin-
ning with the 10-mile radius, the population count increases rapidly
because of the Tri-City region to the south and south-southeast.

Total population within the 20-mile radius was estimated to be 91,734
in 1980 or about 37% of the total within 50 miles. When the 30-mile
radius is reached, another 52,000 persons can be added to the resident
population, making the number of residents within the entire 30-mile
radius total 143,735. Most of this zone's population count stems from
the contribution of compass sectors containing the Tri-Cities and the
residents of the fringe areas. Based on 1980 census reports, the
Tri-Cities are the only significantly large population centers located
in the 10 to 30-mile zone: Richland (33,578), Kennewick (34,397), and
Pasco (17,944). The next 10 miles (to the 40-mile range) adds another
41,135 persons for a total 40-mile radius count of 184,870 while the
50-mile range adds the final 66,814 persons for a total of 251,684
persons living within a 50-mile radius of the construction site in
1980.

The primary future increase in population is expected to be in the SE
to SSW sectors which include the entire Tri-Cities and adjoining

areas. Little increase is generated westward. The population in-
creases in the rural areas are based on the expected increase in irri-
gated agriculture. The rest of the population is primarily in the
Tri-City area as a result of increased activity on the Hanford Site

and expansion of agricultural activities throughout the general region.

From the estimated 1980 population of 251,684, the population is pro-
jected to be 301,943 in 1990, 336,115 in 2000 and 360,395 in 2010
within the 50-mile radius. By 2020, the population within the 50-mile
radius is estimated at 379,930, and by 2030 at 383,828, which is a 53%
increase over 1980.

2.1.3.3 Transient Population

The transient population consists of agricultural workers needed for
harvesting crops produced in the region, industrial and construction
workers both on and off the Supply System's WNP-1/4 project sites, and
sportsmen engaged in hunting, fishing, and boating. Figure 2.1-9
shows the distribution of the transient population relative to the
point cited on page 2.1-5.

Table 2.1-3 lists industrial employment within ten miles of the pro-
Jject site. The majority of these individuals are directly involved
with research and operation of various programs and facilities for the
Department of Energy and its contractors on the Hanford Site. Most of
this workday population reside within 10 to 30 miles of the project
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and are included in the totals discussed in Subsection 2.1.3.2. The .
workday population total of approximately 19,500 includes the WNP-2 '
construction work force which will be reduced to operating levels at

the time of OL issuance.

Agricultural workers within the 50-mile radius during early spring and
late fall months, consist mostly of permanent residents numbering be-
tween 2000 and 3000 laborers. In the summer months during g§ak har-
vest, the agricultural labor force is an estimated 34,000.( With-
in the 10-mile radius an estimated 1000 migrant workers are employed
during the peak months of May and June. These workers are concen-
trated in the north to south-southeast sectors on the 1rriga%e? fasm
units located east of the Columbia River in Franklin County. 6),(7
Approximately 925 of these workers reside temporarily between the 5-10
mile radii; the remaining 75 are located within 5 miles of the site.

Hunting and fishing activities within the 10-mile radius are also
centered in the north to south-southeast sectors along the Columbia
River. The number of fishermen and hunters in this area varies with
the season, the weather, the day of the week, and the time of day.

The main hunting season is from mid-October until the end of January,
and the main fishing season is from June through November. The heav-
iest use of the area for both sports is on weekends and holidays in

the early morning hours. It is estimated that the peak num?eg ?f hunt-
ers and/or fishermen present in the area would total 1,000. 6),(8)

It is estimated that, on the average, 10 hunters are present in the .
area on weekdays; the number increases to 50 on weekends and holi-
days. The average number of fishermen present are 50 and 100 for
weekdays, and weekends and holidays, respectively. Hunters and fish-
ermen also have access to the Yakima River in the SW and SSW sectors
where they may total 50.

2.1.4 Uses of Adjacent Lands and Waters

Land use within a three (3) mile radius of the WPPSS Nuclear Projects
includes the Fast Flux Test Facility (FFTF). Also included are the
associated roadways and railroads, circulating water pumphouses on the
Columbia River, and the Supply System's Emergency Response/Plant Sup-
port Facility. No other facilities are located in this area. Between
the three (3) and five (5) mile radii, in the five eastern sectors, is
an area devoted to agriculture.

Significant changes in land use outside five miles include urban resi-
dential and irrigated agricultural development. Most major new irri-
gation developments have occurred in the Hermiston-Boardman area in
Oregon and in the Plymouth area in Washington. Other new developments
are in the hills adjacent to the Snake River east of Pasco, along the
Yakima River west and north of West Richland, and in the hills north-
west of the Hanford Site. Significant new irrigation development is
expected in the Horse Heaven Hills southwest of the Tri-Cities (about
300,000 acres) and in the Columbia Basin Project north and east of the
Columbia River (now totaling 570,000 acres).
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The principal sources of water for the irrigated areas south and west
of the Tri-Cities are the Columbia, Snake, and Yakima Rivers. Ground-
water is being pumped in the hills northwest of the Hanford Site and
is expected to be used for new areas surrounding Pasco. New irriga-
tion in the Columbia Basin Project will receive its water from Grand
Coulee Dam on the Columbia River.

Scattered throughout the area within 50 miles of the project are a
number of Tlivestock and dairy operations. The number of individual
Tivestock animals per location ranges from one to 250 and are utilized
for both personal and commercial beef processing, as well as for
breeding. There are eight beef processing plants located within 50
miles that provide beef to outlets outside the area, with the largest
plant processing approximately 1000 head per day. The area within 50
miles is predominantly a feeder area during non-growing season, and
causes the number of livestock to fluctuate on a seasonal basis.

There are three (3) dairy operations located within ten (10) miles of
the site. An estimated 95 additional milk producers are located with-
in the area between the 10 and 50 mile radii.(9) The milk produced
from these dairies is collected and transported to processing plants
located as far away as Portland, Oregon and Spokane, Washington.

Table 2.1-2 provides distances to the nearest livestock, dairy
animals, and vegetable gardens.

Hunting and fishing is extensive within the fifty (50) mile radius.
Much of the farm land is open to hunters, with upland bird and water-
fowl being the most popular. Fishing occurs on the Columbia, Snake,
Yakima, and Walla Walla Rivers, as well as in isolated lakes and
ponds. The Columbia River is the closest area in which hunting and
fishing can occur. Fishing and hunting can occur on both banks of the
river as far upriver as the Hanford Townsite. Within 10 miles of the
site is an area designated as Controlled Hunting Area B. This area
contains the Ringold Wildlife Refuge and the Wahluke Wildlife Refuge,
consisting of approximately 4,000 acres of Department of Energy land
managed by the Washington State Department of Game. Located adjacent
to this area's southern boundary and within five miles of the site is
the Ringold Fish Hatchery. This facility encourages steelhead fishing
within one mile of its location. These three (3) areas experienced a
total of 291,000 user-days by hunters and fishermen in a one (1) year
period between 1978 and 1979.(10)
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TABLE 2.1-1
(SHEET 1 OF 2)

POPULATION DISTRIBUTION BY COMPASS SECTOR AND

1980 1990

Direction

(Compass Cumulative

Seqment) Number Total Number
All 0 0 0
N-NNE 0 0 0
NE 10 10 35
ENE 22 32 43
3 22 54 43
ESE 22 76 43
SE 4 80 6
SSE-NNW 0 80 0
N 26 106 58
NNE a3 189 126
NE 155 344 198
ENE 114 458 157
3 135 593 200
ESE 168 761 276
SE 190 951 406
SSE 45 996 253
S 50 1046 272
SSKW 235 1281 535
SW 25 1306 25
WSW-NNW 0 1306 0
N 332 1638 371
NNE 328 1966 371
NE 399 2365 562
ENE 792 3157 835
E 461 3618 479
ESE 192 3810 430
SE 4155 7965 5221
SSE 49178 57143 63483
S 28943 86086 37672
SSW 1592 87678 1772
SW 3106 90784 3597
WSH 950 91734 1048
W 0 91734 0
WNW 0 91734 0
NW 0 91734 0
NNW 0 91734 0

DISTANCE FROM THE SITE

Cunulative

__Total

0

0
35
78

121
164
170
170

228
354
552
709
909
1185
1591
1844
2116
2651
2676
2676

3047
3418
3980
4815
5294
5724
10945
74428
112100
113872
117469
118517
118517
118517
118517
118517

2000

Number
0

0
48
56
56
56

Cumulative
_TJotai

0

0
48
104
160
216
225
225

302
454
678
855
1112
1453
1989
2297
2780
3589
3614
3614

4012
4409
4997
5852
6396
6972
12793
83710
129144
131066
134960
136068
136068
136068
136068
136068

Nunber
0

0
52
60
60
60
11

0

83
162
240
190
276
366
575
330
518
867

27

427
426
630
917
583
618
6242
76043
48717
2061
4175
1188

oo

Cumulative
_Tota]

0

0
52
112
172
232
243
243

326
488
728
918
1194
1560
2135
2465
2983
3850
3877
3877

4304
4730
5360
6277
6860
7478
13720
89763
138480
140541
144716
145904
145904
145904
145904
145304

Number
0

0
55
63
63
63
11

0-

87
170
252
200
290
385
604
347
544
911

28

0

449
447
662
964
613
650
6561
79932
51208
2166
4389
1248
0

0
0
0

Cumulative
_Total

0

0
55
118
181
244
255
255

342
512
764
964
1254
1639
2243
2590
3134
4045
4073
4073

4522
4969
5631
6595
7208
7858
14419
9435)
145559
147725
152114
153362
153362
153362
153362
153362

Mumber
0

0]
86
64
64
64
12

0

88
172
254
202
293
389
610
350
550
920

29

0

454
452
669
974
619
657
6627
80734
51722
2188
4433
1260
0

0
0
0

Cumulative
_Jotal

0

0
86
150
214
278
290
290

373

550

804
1006
1299
1688
2298
2648
3198
4118
4147
4147

4601
5053
5722
6696
7315
7972
14599
95333
147055
149243
153676
154936
154936
154936
154936
154936



TABLE 2.1-1
{(SHEET 2 OF 2)

1980 1990 2000 2010 2020 2030
Direction
Distance (Compass Cumulative Curwlative Cumulative Cumulative Cumulative Cumulative
(Miles) Segment) Number Total Number Total Number Total Number Total Number Total Number Total
20-30 N 1501 93235 1837 120354 2055 138123 2203 148107 2316 165678 2339 157275
NNE 5759 98994 6487 126841 7123 145246 7638 155745 8029 163707 8110 165385
NE 2015 101009 2174 129015 2274 147520 2438 158183 2563 166270 2589 167974
ENE 1717 102726 1760 130775 1786 149306 1915 160098 2013 168283 2033 170007
E 151 102877 194 130969 220 149526 236 160334 248 168531 250 170257
ESE 153 103030 240 131209 308 149831 327 160661 344 168875 348 170605
SE 6138 109168 6512 137721 6738 156569 7225 167886 7594 176469 7670 178275
SSE 24116 133284 32559 170280 36360 192929 38987 206873 42032 218501 42454 220729
S 187 133471 678 170958 975 193904 © 1045 207918 1098 219599 1109 221838
SSW 875 134346 1218 172176 1426 195330 1529 209447 1607 221206 1623 223461
SW 6165 140511 7147 179323 1737 203067 8296 217743 8720 229926 8808 232269
WSH 1626 142137 1799 181122 1908 204975 2046 219789 2151 232077 2173 234442
W 1191 143328 1325 182447 1429 206404 1532 221321 1610 233687 1626 236068
WNW i85 143513 280 182727 297 206701 318 221639 334 234021 338 236406
NW 40 143553 44 182771 48 206749 51 221690 54 234075 55 236461
NNW 182 143735 200 182971 218 206967 234 221924 246 234321 249 236710
30-40 N 980 144715 1096 184065 1127 08094 1208 223132 1270 235591 1283 237993
NNE 3198 147913 3663 187728 3983 212077 4271 227403 4490 240081 4536 242529
NE 650 148563 800 188528 745 212822 799 228202 846 240927 850 243379
ENE 421 148984 447 188975 475 213297 509 228711 535 241462 540 243919
E 128 149112 136 189111 141 213438 152 228863 160 241622 162 244081
ESE 167 149279 176 189287 182 213620 195 229058 205 241827 208 244289
SE 464 149743 484 189771 497 214117 533 229591 560 242387 566 244855
SSE 592 150335 844 190615 955 215072 1023 230614 1076 243463 - 1087 245942
S 4680 155015 5653 196268 6368 221440 6828 237442 7172 250635 7250 253192
SSH 256 155271 424 196692 529 221969 567 238009 596 251231 602 253794
SW 473 155744 661 197353 786 222755 842 238851 885 252116 894 254688
WSW 21871 177615 24729 222082 26890 249645 28833 267684 30362 282478 30665 285353
W 3578 181193 3949 226031 4273 253918 4582 272266 4816 287294 4864 290217
WNW 1399 182592 1459 227490 1579 255497 1693 273959 1780 289074 1798 292015
NW 703 183295 170 228260 836 256333 896 274855 942 290016 952 292967
NN 1575 ~184870 1738 229998 1899 258232 2036 276891 2140 292156 2161 295128
40-50 N 17872 202742 19730 249728 21572 279804 23130 30002} 24312 316468 24556 319684
NNE 893 203635 1019 250747 1121 280925 1202 301223 1263 3177 1275 320959
NE 926 204561 1139 251886 1275 282200 1367 302590 1437 319168 1451 322410
ENE 213 204774 243 252129 375 282575 402 302992 423 319591 427 322837
E 241 205015 258 252387 268 282843 287 303279 302 319893 305 323142
ESE 864 205879 925 253312 961 283804 1030 304309 1083 320976 1095 324237
SE 2084 207963 2245 255557 2349 286153 2518 306827 2646 323622 2673 326910
SSE 1740 209703 1920 257477 2072 288225 2222 309049 2336 325958 2359 329269
S 16540 226243 16406 273883 17708 305933 18987 328036 19958 345916 20158 349427
o SSW 2610 228853 7895 276778 2972 308905 3186 331222 3349 349265 3428 352855
&, 3 SW 421 229274 443 277221 476 309381 509 331731 535 349800 541 353396
< g WSW 809 230083 892 278113 965 310346 1035 332766 1088 350888 1099 354495
o W 18515 248598 20481 298594 22179 332525 23780 356546 24996 375884 25247 379742
3 WNW 1742 250340 1903 300497 2043 334568 2191 358737 2303 378187 2326 382068
— gg Nu 812 251152 859 301356 905 335473 970 359707 1020 379207 1030 383098
v G NNW 532 251684 587 301943 642 336115 688 360395 723 379930 730 383828
[oa}
Landl &2
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Radius (miles)

DISTANCES FROM WNP-2 TO VARIOUS ACTIVITIES

TABLE 2.1-2

Site Boundary
Milk Animal
Nearest Residence

Nearest Vegetable
Garden

Nearest Dairy

Nearest Livestock

10
10

N NNE NE ENE E  ESE

0.3 0.3 0.4 1.1 1.5 1.2
- - - 3.9 4.3 4.3
- - - 3.9 4.3 4.3
- - - - - 15
- - 6.0 3.9 4.3 -

SE

SSE

S

SSW  SW

WSW

W

WNW  NW

NN

0.8 0.7 0.7 0.7 0.6 0.5 0.2 0.2 0.3 0.3

4.9
4.9

6.5

10-43
¢-dNM
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TABLE 2.1-3

INDUSTRY WITHIN A 10 MILE
RADIUS OF SITE

NO. OF
EMPLOYER _ EMPLOYEES
Department of Energy
400 Area (HEDL-FFTF) 1,187
300 Area (HEDL; 2,918
3000 Area (PNL 2,016
1100 Area (Rockwell) 440
600 Area (Rockwell) 220
Pacific Northwest Laboratory (non-DOE) 380
Exxon - Horn Rapids Road Facility 750
George Washington Way Facility 90
UNC Commercial 80
Nortec 80
U. S. Testing 55
Sigma 30
Olympic Associates 18
Western Sintering 14
Futronix, Inc. 12
Quadrex 9
Miscellaneous - 60
Washington Public Power Supply System
Headquarters Complex 1,021
WNP-2 Site (Construction Force) 3,000
WNP-1/4 Site (Construction Force) 7,000
WNP-2 Site (Projected Operations Personnel 295
WNP-1/4 Site (Projected Operations Personnel) 588
Note: DOE employment outside the 10-Mile radius includes:
200 Area (Rockwell, E-1779, W-1361) 3,140
100 Area (UNC) 993
700 Area (DOE) 1,800

Employment totals are as of January 1981.
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2.2 ECOLOGY

2.2.1 Terrestrial Ecology

The sagebrush-bitterbrush vegetation type surrounds and occupies about 100
square miles on the Department of Energy Hanford Site (Figure 2.2-1). The
WNP-2 and WNP-1/4 exclusion zone and corridor to the Columbia River occupy
about 8 square miles of the same vegetation. Although sagebrush, Artemisia
tridentata, and bitterbrush, Purshia tridentata, are the conspicuous plants in

stands without a fire history, much of the Tand in the vicinity of WNP-2 and

WNP-1/4 is devoid of shrubs because of an extensive wildfire (17,000 acres)
which occurred in the summer of 1970.(3) The conspicuous vegetation on the
burned acreage consists of about 30 herbaceous species, especially cheatgrass,
Bromus tectorum. Other important herbs are bursage, Ambrosia acanthicarpa,

Russian thistle, Salsola kali, and Sandberg bluegrass, Poa sandbergii.

Even without the stresses imposed by wildfire, the vegetation is not repre-
sentative of pristine conditions. The widespread occurrence of cheatgrass, an
introduced alien weed, suggests that overgrazing by sheep and cattle in past
years (pre-1943) has been instrumental in the spread of cheatgrass. There are
no plans to reintroduce livestock grazing to the site area nor is there any
evidence to expect that cheatgrass will be replaced by native plant species
over a 30 to 40 year time span. Cheatgrass does play an important role in
community function by retarding wind erosion, providing seed for birds and
pocket mice, and herbage for insects.

Past experience and field observations indicate that the soil is very sandy
and susceptible to wind erosion, especially following events that destroy the
sparse vegetation cover. Vegetation distrubances must therefore be kept to
minimal acreage. Reseeding of distrubed soil requires special attention to
the selection of plant species and planting season to successfully reestablish
a suitable vegetative cover in a reasonable time period. Table 2.2-la pre-
sents a list of terrestrial organisms identified near the project site.

Five vegetation strdg locations were estabiished in the vicinity of the pro-
ject site in 1974.(2 ) Most of the land immediately around the construction
zones had been burned in the 1970 fire, leaving only small unburned patches of
shrubs. Three stands were selected as "unburned" study locations. The other
two sites were selected as representative of "burned" vegetation. Plots were
read in April or early May at what was judged to be the peak of vegetation
development. Five plots, each 0.1 m2, were harvested to obtain an estimate

of peak live above-ground herbaceous phytomass during the years 1975, 1976,
1977 and 1978.

Four species of shrubs were encountered in 1978 on the study plots.(zg)
These were bitterbrush, P. tridentata; sagebrush, A. tridentata; and two

species of rabbitbrush, Chrysothamnus nauseoseus and C. viscidiflorus. Snow

1 Amendment 4
October 1980
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buckwheat, Eriogonum niveum Dougl., a sub-shrub, was abundant in only one
plot. One plot was dominated by sagebrush with a sparse representation of
rabbitbrush; a second plot was dominated by bitterbrush; and a third consisted
of bitterbrush and sagebrush (mixed) in approximately equal proportions.

Total shrub canopy-cover ranged between 14 and 37 percent. The sagebrush plot
had the lowest density, 85 shrubs per 1000 mz; the bitterbrush plot had 95

and the mixed plot 114.

In 197% gwenty—nine species of herbaceous plants were observed on the study
plots. 29) These were grouped into four categories: (1) annual grasses, (2)
annual forbs, (3) perennial grasses and (4) perennial forbs. Cheatgrass,
Bromus tectorum, clearly dominated the canopy cover. Nonburned and burned
plots were similar as far as canopy cover was concerned. Sixteen species of
annual forbs were counted on the study plot. Tansy mustard, Descurainia
pinnata; tumble mustard, Sisymbrium altissimum; jagged chickweed, Holosteum
umbellatum and Russian thistle, Salsola kali, were the most important con-
tributors to canopy cover. Annual forbs contributed about 25 percent to
canopy cover and nonburned and burned plots had about the same amount of forb
canopy cover. Only two species of perennial grasses were observed on the
study plots. Sandberg bluegrass, Poa sandbergii Vasey, contributed 9 percent
to canopy cover. Needle and thread, Stipa comata, was present but in small
amounts. Nine species of perennial forbs were encountered on the study plots
but they contributed only three percent to canopy cover.

A summary of four years of field observations (1975 - 1978) shows that the
smallest amount of canopy cover was produced in 1977.(29) It was also by far
the driest of the four years with only 1.21 inches of rain between October
1976 and April 1977. This was the only year in which cheatgrass failed to
dominate canopy cover. The 1978 growing season was wetter than usual and
cheatgrass promptly regained vegetative dominance. Annual forbs also con-
tributed more canopy cover in 1978 than in previous years. Canopy cover was
not greatly different between nonburned and burned plots except in 1976 when
annual grasses contributed 61 percent of the canopy cover in the burned plots
compared to only 42 percent in the unburned plots. The production of herb-
aceous phytomass is expressed as g/mz/yr. The year of lowest production was
1977 when only 10 g/m2 of dry phytomass was produced. Mean annual yalues
ranged between 10 and 195 g/m2 while the 4-year average was 126 g/m2.

The animal populations are spar?e a?d characteristic of the shrub-steppe
ecosystems of the Hanford Site. 1,2) The only big game mammal is the mule
deer, Odocoileus hemionus. With the sparse cover around WNP-2 and WNP-1/4,
deer use the area as a foraging zone, retiring to the sand dune area a mile or
so north where they are infrequently disturbed by human trespass. The nearest
surface water available to deer is the Columbia River. The sparse riparian
shrub-willow community also provides deer forage but little cover. The bulk
of the Hanford Site mule deer herd subsists in the sand dunes area near the
abandoned village of Hanford, about 7 miles north of WNP-2 and WNP-1/4.

_ Amendment 4
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The important fur-bearing animals are the coyote (Canis latrans) and the
badger (Taxidea taxus). These animals are wanderers and use the area as a
foraging ground.” They are not numerous and accurate estimates of population
density and daily movement patterns are the objective of specialized research
studies. There is no information on harvests for pelts because the Hanford
Site area is not open for trapping of animals.

The most important medium-sized mammal is the black-tailed jackrabbit (Lepus
californicus). Populations of jackrabbits in steppe regions fluctuate widely
from year to year depending upon a number of environmental variables including
weather, predation, and disease.

Small mammal populations were investigated in burned and unburned portions

of the bitterbrush-cheatgrass ecosystem from 1974 to 1978 using live
traps.(29) Five hundred and six individual animals representing five

species were trapped, marked and released over a total of 11,600 trap nights.
The great basin pocket mouse (Perognathus parvus) was the most abundant animal
trapped with 418 individuals captured. Second was the deer mouse (Peromyscus
maniculatus) with 65 individuals. The northern grasshopper mouse (Onychomys
leucogaster) was represented by 15 individuals, the western harvest mouse
(Reithrodontomys megalotis) by eight individuals, and the Townsend ground
squirrel (Spermophilus townsendii) by one individual. There were more animals
trapped in the unburned vegetation than on the grid with a recent fire
history.

Clearly the most abundant small mammal in the bitterbrush cheatgrass ecosystem
in terms of population numbers and food chain dynamics is the pocket mouse.
The yearly cycle of activity for this species begins in March and April as the
adults emerge from winter torpor to breed. A second peak is normally seen in
late summer with the recruitment of young into the population.

Birds were counted in a 20-acre study plot, established in 1976, located just
west of WNP-2.(29) The study plot was surveyed on three consecutive mornings
of observations during the spring breeding season of 1977 and 1978. The west-
ern meadlowlark, horned lark, sage sparrow and white-crowned sparrows were
observed most commonly; all other species were observed incidentally.

The habitat in the vicinity of the project site is not suitable for California
quail or Chinese ring-necked pheasants, which are more abundant elsewhere on
the Hanford Site, especially riparian habitats along the Columbia River north
of WNP-2 and WNP-1/4. Although chukar partridges normally live and reproduce
in dry, shrub-steppe habitats, the project area is not suited for these

birds. The birds are especially abundant in the Rattlesnake Hills ten miles
west of the project site, where the topography is more broken, vegetation more
grassy, and the soils stony.

The region is a hunting ground for birds of prey, with the Swainson's hawk
prevalent in spring and summer and the golden eagle in the winter season. The
bald eagle has been observed on the Hanford Site at various times and is the
only wildlife species observed to frequent the area that is on the Tist of

Amendment 4
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threatened or endangered species. Habitat significant to the bald eagle will
not be disturbed by the construction and operation of WNP-1/4 and WNP-2
project.

The islands in the immediate vicinity of the site and downstream have a mixed
composition with a substrate of either sand and gravel or cobblestone and
gravel. Sagebrush communities and willows are established on the dunes of the
larger islands. Approximately 200 pairs of nesting geese produce 700 go?lings
annually and an estimated 100 pairs of ducks also nest on these islands.

The Columbia River is a natural migration route for the Pacific Flyway

4 waterfowl. Several million ducks and geese use the Columbia River Basin
during movement to and from the northern breeding grounds. The waterfowl
common to the area are shown in Table 2.2-la. An aerial census was made in
1973 to estimate the number of ducks, Cagadian geese, Great blue heron, and
eagles nesting on the Columbia River (31). In mid-November, more than 20,000
ducks and 1,200 geese were observed resting on the river. The majority of
these birds were located upstream of the project site.

Two islands, one near Ringold (river mile 354) and another near Coyote Rapids
(river mile 382), are used as rookeries by colonies of California and ring-
billed gulls. Approximately 6000 nesting pairs produce 10,000 to 20,000 young
annually.

2.2.1.1 Threatened and Endangered Species .

The plants and animals Tiving in the area are widespread and common in steppe
vegetation (rangeland) in the dry parts of Eastern Oregon and Eastern Washing-
ton. However, rangeland acreage diminishes each year primarily as a result of
an expanding agricultural use of land through extension of irrigation sys-
tems. As the land is converted from rangeland to jrrigated agriculture,
native plant and animal populations diminish. One function of the 100 square
mile area of Arid Lands Ecology (ALE) Reserve (Rattlesnake Hills Research
Natural Areaz ?n the Hanford Site is to provide a refugium for native plants
and animals.(4

The Bald Eagle (Haliaetus leucocephalus) is the only threatened animal specie
(Federal designation) to occur Tn the area of the WPPSS projects. The pop-
ulation on the Hanford DOE Site has increased over the years from five (5)
birds in the 1960's to over 15 birds in the Jate 1970's. Eagles generally
arrive during mid-November, with a peak abundance occuring in late November

4 through early February, and begin to depart in mid-February. They do not nest
in the area. There are no other Federally designated threatened or endangered
animals or plants living in the WNP-2 and WNP-1/4 site area. The American
peregrine falcon (Falcon peregrinus anatum) is an endangered specie (Federal

designation) which may at times appear along the corridors although the exact
ranges are not known.

The construction and operation of the nuclear facilities is not expected to
result in the damage or loss of any species presently regarded as endangered

or threatened. .
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2.2.2 Aquatic Ecology
The physical and chemical characteristics of the Columbia River in the 1
vicinity of WNP-1, 2 and 4 are presented in Section 2.4. Comprehensive |

evaluations of the ecological characteristics of the Columbia River are
presented in references 5, 6, 7, 12, and 32.

Studies concerned with the various aquatic organisms in the Columbia River,
relating mainly to influence of reactor operation, were conducted for over 30
year?' a bibliography with a?stracts of these investigations was published in

1973 8) and updated in 1979. 33) The following paragraphs summarize the |4
essential ecological characteristics of the major communities. Figure 2.2-2

is a simplified diagram of the food-web relationships in selected Columbia

River biota and represents probable major energy pathways. The Columbia River
presents a very complex ecosystem in terms of trophic relationships due to its
size, the number of man-made alterations, the diversity of the biota, and the

size and diversity of its drainage basin.

Streams in general, especially smaller ones, depend greatly upon allocthonous
input of organic matter to drive the energetics of the system. Large rivers,
particularly the Columbia because it is a series of lentic reservoirs, contain
a significant population of autochthonous primary producers (phytoplankton and
periphyton) which contribute the basic energy needs. The dependence of the
free-flowing Columbia River in the Hanford area upon an authochthonous food
base is reflected by the faunal constituents, particularly the herbivores in
the second trophic level. Filter-feeding insect larvae such as caddisfly
larvae, and periphyton grazers such as limpets and some mayfly nymphs are
typical forms present. Shredders and large detrital feeders (such as the
large stonefly nymphs) which are typical of smaller streams are absent. The
presence of large numbers of the herbivorous suckers also attests to the
presence of a significant periphytic population. Carnivorous species are
numerous, as would be expected in a system of this size. A list of aquatic
organisms identified from the Columbia River is presented in Table 2.2-1b. 4

2.2.2.1 Phytoplankton

Diatoms are the dominant algae in the Columbia River, usually representing
over 90% of the population. The main genera in the vicinity of WNP-2 and
WNP-1/4 include Cyclotella, Asterionella, Melosira, and Synedra; lentic forms
that originate in the impoundments behind the upstream dams are dominant in
this section of the river. The phytoplankton also contain a number of species
derived from the periphyton or sessile algae community. This is particularly
true of the Columbia River in the vicinity of the project site because of the
fluctuating water levels due to operation of Priest Rapids Dam immediately
upstream from Hanford. Periphytic algae exposed to the air for part of the
day may dry up and become detached and suspended in the water when the river
level rises again. Peak biomass of net phytoplankton is about 2.0 g dry
wt/m3 in May and winter values are less than 0.1 g dry wt/m3.(9) Figure

2 2.3 illustrates the seasonal fluctuations in plankton biomass. A spring
increase with a second pulse in late summer and autumn was observed in the

_ Amendment 4
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Hanford section of the Columbia River in previous studies.(10,11) The ‘
spring pulse is probably related to increasing light and warming of the water
rather than to availability of nutrients. The coincident decrease of POy

and NO3, essential nutrients for algae growth, may be partially related to
uptake by the increasing phytoplankton populations but is also highly influ-
enced by the dilution of these nutrients by the increased flows due to high
runoff at this time. The extent of dilution depends upon the concentration of
these nutrients in the runoff waters. However, these nutrients do not de-
crease to concentrations limiting to algae growth at any time of the year.
Green and blue-green algae occur mainly in the warmer months but in sub-
stantially fewer numbers than the diatoms.

Aquatic studies were performed in fhe viginity of WNP-2 and WNP-1/4,
September 1974 through March 1980.(34-39) The Columbia River phytoplankton
community passing WNP-1/4 and WNP-2 have been examined to determine species
composition, relative abundance and pigment concentration. Community comp-
osition was similar 1975 through 1979. Seasonal trends for phytoplankton
pigment concentrations and density (No/ml) were also similar. Micrograms of
chiorophyll a per liter ranged from 1.? to 20.2, while density values ranged
from 119 in January to 2878 in May.(38

2.2.2.2 Periphyton

Dominant diatom genera include Melosira and Gomphonema and in spring and
summer luxuriant growths of the filamentous green algae Stigeoclonium and
Ulothrix occur. Net Production Rate (NPR), as measured from 14-day colon-
ization of artificial substrates, varied from 0.07 mg dry wt/cmz/da( i?

August to less than 0.01 mg dry wt/cmz/day in December and January. 13

Figure 2.2-4 shows the seasonal pattern of NPR. This represents the 14-day
growth on clean glass slides and not the increment on an established com-
munity. NPR was highly correlated with solar energy and chlorophyll a con-
centration on the slides during the 2-week exposure. The colonization con-
ditions obtained in these studies began from a bare surface, and after 2 weeks
the communities were probably still in the log-growth phase. Correlations
among biomass measurements were highest between dry weight and ash weight, due
mainly to the high population of diatoms with silica frustules.

2.2.2.3 Macrophytes

Macrophytic substrates along the river bed and shoreline in the vicinity of
the project site consists mainly of Ringlold formation with sand, gravel, and
Targer boulders on the surface. The widely varying diurnal flows cause large
areas along the river shoreline to be alternately flooded and dry during each
day. These characteristics have precluded the development of a rooted macro-
phyte community such as is commonly found in sloughs and backwaters.

2.2-6 Amendiment 4
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2.2.2.4 Zooplankton

The zooplankton population in the Columbia River at WNP-1/4 and WNP-2 is low
in number and varies seasonally. Seasonal trends for microcrustacea are
similar 1974 through 1980.(39)" Copepods dominate in the late fall, winter
and spring. Cladocerans dominate in the summer and early fall. Bosmina sp. 4
is the dominant cladoceran observed at WNP-1/4 and WNP-2. The density
(number/m3) of zooplankters was similar 1974 through 1980. The density
ranged from 22 in November to 776 in August.(39) Zooplankton form only a
minor dietary item (O f% of the total diet) for young salmon in the Hanford
portion of the Mvm.(ﬁ)

2.2.2.5 Benthos

Dominant organisms presently found in the vicinity of WNP-1/4 and WNP-2 site 14
include insect larvae, sponges, molluscs, flatworms, leeches, crayfish, and
oligochaetes. The daily fluctuating water levels, due to the manipulation of
flow by an upstream hydroelectric dam, have destroyed a part of this fauna in
the 1ittoral zone. Near the old Hanford townsite, ten miles upstream, midge
larvae (Chironomidae) and caddisfly larvae (Trichoptera) are the most numerous
benthic organisms, averaging 121 and 208 organisms/ftz, respectively.
Caddisfly Tarvae and molluscs (Mollysca) are predominant in terms of biomass,
averaging 2.24 and 1.23 g wet wt/ftz, respectively. Total benthic organisms
averaged 375/ft2 and 3.59 g wet wt/ft2 during 1951-52. These figures are
approximations of these populations due to the difficulty in sampling all of
the bottom in a large river such as the Columbia. Sampling was restricted to
the shallow shoreline, and even there variations between replicate samples
were sometimes greater than seasonal variations.

Since September 1974 benthic macrofauna and microf]or? sampies have been
collected in the vicinity of WNP-1/4 and WNP-2.(34-39) Benthic microflora
are dominated by diatoms and the most common genera are Navicula, Nitzschia
and Synedra. The highest density (number/m2) was observed in March_and
December when small pennate diatoms dominated the benthic flora.(39)

Benthic macrofauna populations near WNP-1/4 and WNP-2 are dominated by midge 4
fly (Chironomidae) and caddisfly (Trichoptera) larvae. These two taxa
comprise 90% of the benthic macrofauna with other taxa never accounting for
more than a few percent of the total community. The highest densities have
been observed in September. The seasonal trend is for densities to increase
between June and September and decrease between September and December.

2.2.2.6 Fish

Forty-four specZes of fish have been identified in the Hanford area of the 4
Columbia River, 40) none of which are presently considered rare, threatened,

or endangered. Table 2.2-1b lists the species present and although most are
resident, the anadromous salmon and steelhead trout represent the species of
greatest commercial and recreational importance; hence, most fisheries

research has been concerned with the salmonids.
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Salmon spawn in the fall, leaving eggs to incubate in the redds from late fall
to mid-winter. From mid to Tate winter the eggs hatch into fry which emerge
from the gravel from February through April. Following emergence, the
juveniles begin their migration to the Pacific Ocean. The peak seaward
migration of all juvenile salmonids in the lower Columbia River, including
those produced in the Hanford reach, occurs in mid-April to mid-June.
However, the out-migration of salmonids produced in areas upstream of Priest
Rapids Dam is now later than in the pa?t apparently because of delays in

4 passage through the reservoir complex. 2

The salmonids all have a similar life cycle but each species and race matures
at a different rate. This results in differences in timing and duration of
life stages and activities. Timing and numbers of upstream migrants are shown
in Figure 2.2-5. These data were obtained at, and in the vicinity of,
Bonneville Dam. Corps of Engineers fish counts at other dams on the Columbia
River and major tributaries also show timing of migration. 24 Only slight
variations will be noted in timing of migration pulses depending on river
miles traveled and migratory pathway, i.e., main channel migrants or tributary
migrants. Adult salmonids move through the Hanford portion of the river
during all months of the year, but the greatest numbers pass through during
the spring to early fall. Peak adult migration periods are generally as

4| follows:

Sockeye - July-August

Chinook - April-May, July-September
Coho - September-October

Steelhead - August-October

Studies on the routes of migration through the Hanford stretch of the river
indicate the preference for the east-northeast bank (across the river from the
intakes for the plants), a pattern which persists from Priest Rapids Dam

4| downstream to Richland. (22

The Hanford reach of the Columbia River serves as a migration route to and
from upstream spawning grounds; fall chinook salmon and steelhead trout also
spawn in the Hanford section of the river. Population estimates were made of
the locally spawning chinook salmon redds in the section of river from
Richland to Priest Rapids Dam (Table 2.2-3). For the period 1947 to 1972 the
average number of chinook salmon spawners was almost 9500 fish, with a range
of 450 to 31,600.(26) Since 1962, the local fall chinook salmon spawning
population represents 15 to 20% of the total fall chinook escapement to the
river.(27? This recent increase in relative importance of the Hanford
section for chinook spawning may result from the destruction of other mainstem
spawning grounds by river impoundments.

The chinook juveniles move through the Hanford section of the Columbia in two
age classes: young-of-the-year and yearlings. The young-of-the-year in
particular inhabit the areas near shore where they feed as they move
downstream. They are present from late winter through midsummer, with
greatest numbers in April, May, and June.
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Average annual stee]he?d ipawning population estimates for the years 1962-1971
are about 10,000 fish. 28) Counts in 1976 and 1977 were about 9800 and 9200
fish, respectively. The annual estimated 1963-1968 sport catch in the section
of river from Ringold, just downstream from the Hanford Site boundary, to the
mouth of the Snake River (a distance of about 30 miles) was approximately 2700
fish.

The shad, another anadromous species, may also spawn in the Hanford section of
the river. VYoung-of-the-year of this fish are collected during the summer.
The upstream range of the shad has increased since the mid 1950s, possibly as
the result of increased impoundment of water in the lower and middle river,

In 1956 fewer than 10 adult shad ascended McNary Dam; in 1966 about 10,000
passed upstream. The whitefish are resident in the Hanford section of the
river and support a winter sport fishery. During the period of maximum
plutonium production reactor operation, upstream movement of whitefish and
other resident species was demonstrated by the capture of fish containing
greater than background levels of radionuclides at Priest Rapids Dam, upstream
of the Hanford Reservation.

Other game species such as sturgeon, smallmouth bass, crappie, and sunfish are
also fairly abundant in the Hanford section of the Columbia, and are important
game species.

A total of 37 species representing 12 families of fish have been collected
from September 1974 through March 1980 in the vicinity of WNP-1/4 and WNP-2.
Greatest catches and, hence, assumed abundance of most fish species near occur
in spring and summer and coincide with spawning, fry emergence and increased
movement due to warmer water temperatures. Chinook salmon (Oncorhynchus
tshawytscha), Northern squawfish (Ptychocheilus oregonensis), redside shiner
(Richardsonius balteatus), sculpins (Cottus spp.), suckers (Catostomus spp.),
and chiselmouth (Acrocheilus alutaceus) generally comprised over 90% of the
annual total catch. Most Hanford fishes are opportunistic and utilize
juvenile and adult aquatic insects, mainly caddisflies and midge flies,
smaller fish and occasionally zooplankton for food. Bottom feeders ingest
periphyton.
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TABLE 2.2-1a

TERRESTRIAL FLORA AND FAUNA NEAR WNP-1/4 and WNP2

Plants

Shrubs

Big Sagebrush
Bitterbrush

Green rabbitbrush
Gray rabbitbrush
Spiny hopsage
Snow Eriogonum

Forbs

Longleaf phlox
Balsamroot

Sand dock

Scurt pea
Lupine

Pale evening primrose
Desert mallow
Cluster 1ily
Sego lily
Tansy mustard
Tumble mustard
Cryptantha
Russian thistle
Fleabane

Grasses

Sandberg bluegrass
Cheatgrass

Indian ricegrass
Squirrel tail

Six weeks fescue
Thickspike wheatgrass

Riprarian Vegetation

Willow
Cottonwood
Sedges
Rushes
Horsetail
Cocklebur
Wild onion

Artemesia tridentata
Purshia tridentata

Chrysothamnus viscidiflorus

C. nauseosus
Grayia spinosa
Eriogonum niveum

Phlox longifolia
Balsamorhiza careyana
Rumex venosus

Psoralea Tanceolata
Lupinus Taxiflorus
Oenothera pullida
Sphaeralcea munroana
Brodiaea douglasii
Calochortus macrocarpus
Descurainea pinnata
Sisymbrium altissimum
Cryptantha circumscissa
Salsola kali

Erigeron filifolius

Poa sandbergii

Bromus tectorum
Oryzopsis hymenoides
Sitanion hystrix
Festuca octoflora
Agrophyron dasystachum

Salix exigua and others
Populus trichocarpa
Carex spp.

Juncus sp.

Equisetum sp.

Xanthium sp.

ATTium sp.
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Birds

Mallard
Green-winged teal
Blue-winged teal
Cinnamon teal
Gadwall

Baldpate

Pintail

Shoveller
Canvas-back

Scaup

American goldeneye
Buffle-head

Ruddy duck
American merganser
Coot

Horned grebe
Western grebe
Pied-billed grebe
Canada goose

Snow goose
White-fronted goose
Whistling swan
Great blue heron
White pelican
Cormorant
California qull
Ring-billed gull
Common tern
Foster's tern
Killdeer
Long-billed curlew
Chukar partridge
California quail

Ring-necked pheasant

Sage hen
Mourning dove
Red-tailed hawk
Swainson's hawk
Sparrow hawk
Golden eagle
Bald eagle
Osprey
Burrowing owl
Horned owl
Raven

American magpie

WNP-2
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TABLE 2.2-la (Cont'd)

Anas p'atyrhynchos

Nettion carolinense
Querguedula discors

Q. cyanoptera

Chaulelasmus streperus
Mareca americana

Dafila acuta tzitzihoa
Spatula clypeata

Nyroca valisineria

N. affinis

Glaucionetta clangula americana
Charitonetta albeola
Erismatura jamaicensis rubida
Mergus merganser americanus
Fulica americana

Colymbus auritus
Aechmophorus occidentalis
Podilymbus podiceps

Branta canadensis

Chen hyperborea

Anser albifrons

Cygnus columbianus

Ardea herodius

PeTicanus erythrorhynchos
Phalacrocorax auritus

Larus californicus

L. delewarensis

Sterna hirundo

S. forster

Oxyechus vociferus

Numenjus americanus
Alectoris graeca

Lophortyx califorica
phasianus colchicus torguatus
Centrocercus urophasianus
Zenzidura macroura

Buteo borealis

B. swainsoni

Falco sparverius

Aquila chrysaetos canadensis
Haliaetus leucocephalus
Pandion haliaetus carolinensis
Speotyto cunicularia

Bubo virginianus

Corvus corax

Pica pica hudsonia
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TABLE 2.2-1a (Cont'd)

Red-shafted flicker
Horned lark

Western meadowlark
Loggerhead shrike
Western kingbird
Eastern kingbird
White-crowned sparrow
Sage sparrow

Say's phoebe

Mule deer

Coyote

Bobcat

Badger

Skunk

Weasel

Raccoon

Beaver

Muskrat

Porcupine
Blacktail jackrabbit
Cottontail rabbit
Ground squirrel
Pocket mouse

Deer mouse
Harvest mouse
Grasshopper mouse
Pocket gopher

Reptiles

Northern Pacific Rattlesnake

Great Basin gopher snake
(bull snake)

Western yellow-bellied racer

Northern side-blotched lizard

Western fence lizard

Short-horned lizard

Great basin spadefoot toad

Colaptes cafer
Octocoris alpestris
Sturnella neglecta
Lanius ludovicianus
Tyrannus verticalis
Tyranus verticalis
Zonotrichia Teucophrys
Melospiza melodia
Sayornis saya saya

Odocoileus hemionus
Canis latrans

Lynx rufus

Taxidea taxus
Mephitis mephitis
Mustela frenata
Procyon lotor

Castor canadensis
Ondatra zibethica
Erethizon dorsa

Lepus californicus
Sylvilaqus floridanus
CitelTus townsendi
Peromyscus parvus

P. maniculatus
Reithrodontomys megalotis
Onchomys leucogaster

Thomomys sp.

Crotalus viridus oreganus
Pituophis melanoleucus
deserticola

Coluber constrictor mormon
Uta stansburiana stansburiana

Sceloperus occidentalis
Phrynosoma douglassi
Scaphiopus intermontanus
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_Organism

TABLE 2.2-1D

COLUMBIA RIVER BIOTA

(a)

Organism

Organism

Phylum Acanthocepnala

Neoechinornynchus ruti 1i
N. gristatus

Pomphorhynchus bulbocolli
Bulbodactnitis sp.

Phylum Bryozoa

plumatella sp.

e

Pectinatella sp.
Phylum Mollusca
Class Gastropoda

Stagnicola nuttalliana

A

Physa nuttaltii
Fluminicola nuttallianz

P e ——

Fisherola nuttallii

e

Stagnicola apicina
Radix japonica
Gyraulis vermicylaris

e

parapholyx effusa costata

pAsfl tLAp L

P. e. neritoides
Lymnaea stagnalis

Lymnaea sp.
Planorbis sp-

Class Bivalvia

Anodonta nuttaliiana

pALAARE L

Corbicula fluminea

Margaritifera margaritifera
pisidium columbianum

S ——

Anpdonta compressum
Anodonta californiensis

BLRRRLUALL-L

Phylum Annelida

Class Oligochaeta
Triannulata montana
Chaetogaster sp.

Class Hirudinea

Xironogiton instabilis

placobdelia montifera
111 inobdella moorei

Erpobdella punctata

Theromyzon rude
Piscicola sp.

AR SRS

Helobdella stagnalis

Phylum Arthropoda

Class Arachnida

Hydracarina sp.
Aranedia sp.

Class Crustacea

Order Anostraca

Steptocephalus seali
Order Diplostraca

Leptodora kindtii
Diaphanosoma brachyurum

Alona rectangula
A. affinis

Qs =

A. guadrangularis
A. gcostata

pei=t

Chydoris sphaericus
Pleuroxus dentigularis

Sida crystallina
furecercus lemallatus

Eurecercus Jema ‘ateo

Camptocercus rectirastris

Daphnia galeata mendotae

Scapholebercis kingt

Ceriodaphnia pulchella

Basmina sp.

8. longirostis

111yocryptus sordidus

1. spinifer

Macrothrix laticornis
Monospilus dispar
Leydigia guadrangularis
Pleuroxus trigonellus

Order Calanoida

Canthocamptus $p. .
c. staphylinoides

C. vernalis

¢. biscuspidatus thomasi

Diaptomus Sp.
D. ashlandi

Bryocamptus zschokkel
Order Cyclopoida
Cyclops sp-
Order Amphipoda

Gammarus sp.

Phylum Arthropoda (contd)
Order Decapoda

pacifasticus {lenius-
cujus) trowbridgil

Class Insecta

Order Coleoptera

Gyrinus sp.

Order Ephemeroptera
pParaleptophlebia

bicornuta

Baetis sp.
Ephoron album
Eghemerena yosemite
E. sp.
Hexagem‘a sp.
Stenonema sSp.

Order Plecoptera

Arcynepteryx paralla

Pteronarcys californica

1sogenus sp.

Perlodes americand
Order Trichoptera

Glossosoma velona

Hydropsyche cockerelli
Hydropsyche sp.

H. californica

Leptocella sp.

LA A AR

Limnophilu