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Appendix A

Ninth Circuit Court Opinion In
Forelaws on Board v. Johnson

743 F.2d 677 (1984)



Federal Reporter 743 F.2d 677

Fi)RELAWS ON B()ARI) V. JI)IINS{)N 679
Cite aa "743 F.2d 677 (19144)

(NEPA), 42 LI,S.C,§§ 4321-4:((;I (1976),

F(JltEI,AWS ON BOAItl), an unincorpo- We have previously held that this is a
rated association; and Lloyd review of final 'agency action which, under

Marbet, Phtinttffs, the Regional Act, must he filed originally
in this court rather than in the district

v. court. Forelaws on Board v. Johnson, 709
Peter JOHNSON, as Administrator of the F.2d 1310 (9th Cir.1983) {Forelaws I).

Bonneville Power Administration, De-
partment of Energy; James Edwards, Plaintiffs seek an order compelling the
as Secretary of the Department of En- preparation of an Environmental Impact
ergy and the United States of America, Statement and enjoining operation of thecontracts. We hold that an Environmental

: Defendants. Impact Statement is required and should be
No. 82-7319. utilized in connection with consideration of

United States Court of Appeals, any further amendments, to which NEPA
Ninth Circuit. will also apply and for which additional

EIS's may be required. We decline, how-
Argued and Submitted March 6, 1984. ever, to enjoin operation of the contracts

Decided Sept. 25, 1984. pending completion of the initial EIS.

As Amended Jan. 21, 1985.
Statutory Background

On December 5, 1980, the Regional Act

Linda K. Williams, Portland, Or., for became law. lt is a "unique piece of ener-

plaintiffs, gy legislation" designed to allocate the fi-

George M. Galloway, Washington, D.C., nite supply of inexpensive hydroelectricpower, generated on the Columbia River
for Pacific Power & Light Co. System, among competing consumers as

Eric Redman, Seattle, Wash., for Martin well as to provide for the acquisition of
Marietta Aluminum. new energy resources. See Central Lin.

Frank W. Ostrander, Portland, Or., for coln Peoples' Utility District v. Johnson,
Northwest Power Planning Council. 735 F.2d 1101, 1106 (gth Cir.1984). In the

David J. Adler, Portland, Or., for Peter early 1970's, BPA, faced with increasing
Johnson, Dept. of Energy. demand for low-cost hydroelectric power

and possible power shortfalls, notified its
Original Proceeding to Review the nonpreference customers that their power

Bonneville Power Administration Offer of contracts would not be renewed and in-

Initial Contracts Pursuant to the Pacific formed its preference customers that it
Northwest Electric Power Planning and could ;mt satisfy any load growth after

- Conservation Act. 1983. Aluminum Co. of America v, Cen-
tral Lincoln Peoples' Utility District,

Before SCHROEDER, FARRIS, and RE- U.S.--, 104 S.Ct. 2472, 2477-78, 81
INHARDT, Circuit Judges. L.Ed.2d 301 (1984). In response to the

resulting confusion, Congress passed the
- SCHROEDER, Circuit Judge. Regional Act, which was designed to avert

This is a challenge to the Bonneville "regional civil war" by allocating BPA's
Power Administration's offers of long term finite supply of hydroelectric power be-
contracts for power delivery pursuant to tween competing consumers and by provid-
the Pacific Northwest Electric Power Plan- ing for the acquisition of new energy re-
ning and Conservation Act (Regional Act), sources. See Central Lincoln Peoples'
16 U.S.C. § 839-839h (1982), without com- Utility District v. Johnson, 735 F.2d 1101,
pliance with the requirements of the Na- 1106 (9th Cir.1984). The Regional Act re-
tional Environmental Policy Act of 1969 quired BPA to offer new long-term con-
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tracts to both preference and nonprefer- SCRAP, 412 U.S. 669, 693-90, 93 S.Ct.
ence customers "[als soon as practicable 2405, 2414-17, 37 L.Ed.2d 254 (1972)(even
within nine months after December 5, general allegations of potential harm by
1980." 16 U,S,C, § 839c(g)(1), Each cus- one who lives in or uses an area d_mon.
tomer was given one year from the date of strate standing); Pacific Legal Founda.
the offer to accept the contract. 16 U.S.C. tion v. State Energy Resources, Etc., 659
§ 839c(g)(2), Thus, within 21 months of F.2d 903, 911-12 (9th Cir.1981), cert. de.
the Act's effective date, a new system of riled, 467 U.S. 1133, 102 S.Ct, 2956, 73
contracts allocating BPA's supply of hydro- L.Ed.2d 1848 (1982), See also Sierra Club
power was to be in place, v. Morton, 405 U.S. 727,739, 92 S.Ct. 1361,

The Act also required BPA to encourage 1368, 31 L.Ed.2d 636 (1972) ("[A]n oI_,_ni-
energy conservation by its customers as zation whosemembers are injured may rep-
well as to take measures to protect the resent those members in a proceeding for
environment of the Pacific Northwest. 16 judicial review."}.

U.S.C. § 839b, d, f(j). Congress said the
[2] The timeliness question arises fromAct was to be "construed in a manner

consistent with applicable environmental the confusion generated by the statute's
laws." 16 U.S.C. § 839. The questions provision that suits challenging final ac-
presented in this case thus impl!-_ate two of tioas of the BPA administrator "shall be

filed within the United States court of ap-the Acts' most important objectives: a new
system of contracts governing BPA's deliv- peals for the region ... within ninety days

" 16 U.S.C. § 839f(e)(5). The com-ery of power to it_ customers and an ener .....
gy program for the Pacific Northwest that plaint in this case was not actually filed

with the clerk of this court until more thanis sensitive to environmental concerns.
90 days after the action being challenged.

ProcedurM Objections to this Suit However, it is undisputed that Forelaws
attempted to file a complaint the day be-Before reaching the merits of the case,

there are two preliminary procedural objec- fore the expiration of the 90-day period, but
tions by the defendant BPA, and in_erve- the clerk of this court rejected the com-
nots Martin Marietta Aluminum, Public plaint because normally this court does not
Power Council, and Pacific Power & Light have jurisdiction of original complaints. In
Company, relating to plaintiffs' standing fact the plaintiffs had also filed a complaint
and the timeliness of the action, in the district court, and jurisdictional is-

sues were still in litigation. See Forelaws
[1] Intervenor Martin Marietta con- /, 709 F.2d at 13!1-13. Qur clerk's mistak-

tends that Forelaws lacks standing because en rejection of the complaint when it was
it has not alleged that BPA's contract of- timely offered should not bar its considera-
fers caused it any injury within the zone of tion, and it should be deemed timely filed.
interest to be protected by NEPA, citing See Loya v. Desert Sands Unified School
Port of Astoria, Oregon v. Hodel, 595 F.2d District, 721 F.2d 279, 280-81 (9th Cir.
467, 474 (9th Cir.1979). The complaint, 1983). We therefore must consider the
however, alleges that plaintiff Forelaws is merits of plaintiffs' claim that BPA has
an environmental group whose members violated NEPA by failing to prepare an
live in the Pacific Northwest and that one environmental impact statement.
of its members, Mr. Marbet, is a resident of
that region and a consumer of electric pow-
er there.' Those allegations coupled with The Contracts' Environmental Signified, nee
the allegations of the environmental conse- [3] Section 102(2)(C) of NEPA, 42
quences of the contract are sufficient to ,U.S.C. § 4332(2)(C), requires that federal
establish standing. See United States v. agencies, "to the fullest extent possible,"

I. The name Forelaws on Board is apparently ecology." B. Commoner, The Closing Ci1,le
derived from Barr)' Commoner's"four lawsof (1971).
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Cite as 74,=,F,id 677 (1984)

do a detailed statem{mt of the environmcn- "mandatory." See, e_/, l'_cl}?c Le,q_2I
tal impact of any proposed major federal Fot_ndatio_z _,.A_lJrus, (;57 l,'.2d 829, 839-
action which would significantly affect the 40 & n. 13 (6th Cir.1981) (mandatory agen-
quality of the environment. '_ BPA did not cy duty to list endangered species upon
prepare an environmental impact statement specified factual finding); South Dakota v,
in connection with its contract offers, lt Amdrus, 614 F,2d 1190, 1193 (Sth Cir,),
did what it termed an "Environmental Re- cert. denied, 4,19 U,S. 822, 101 S,Ct. 80, 66
port," a document not contemplated hy L.Ed.2d 24 (1980) (non-discretionary acts
NEPA, and which did not analyze in detail not subject to NEPA); Natural Resources
any possible adverse environmental conse- Defense Council, Inc, v, BerkluTld, 609
quences of the contracts and ways that F.2d 553, 558 (D.C.Cir.1979) (NEPA not
they might be avoided, The environmental applicable when Secretary has no discretion
report did not, in short, do what an environ- as to coal leases).
mental impact statement is supposed to do,

The difficulty with BPA's position thatand what plaintiffs contend under the pro-
visions of NEPA, the agency was required the contract action was completely mandat-
to do, ed by statutes is that, as BPA recognized

in its environmental report, "the adminis-
BPA does not deny that these 145 con- trator possesses a great deal of discretion

tracts of 20-year duration constitute major in contract matters," This includes con-
federal action. It argues that the contracts
themselves do not significantly affect the tract provisions directly aimed at environ-

mental concerns. Congress expressly au-human environment. It also argues more
strenuously that the time limitations of the thorized the administrator to include, in the
Regional Act indicate Congress's intent to contracts, provisions designed to achieve

the Act's environmental purposes, such aswaive NEPA's application to these con-
tracts by making it impossible for the agen- encouragement of conservation, develop-
cy to comply with NEPA. We deal with ment of renewable resources, fish and wild-
each of these arguments in turn. life protection and enhancement. The con-

tent of these contract provisions is not
BPA initially contends that because Con- mandated but is clearly discretionary. See

gress has mandated it to offer contracts, Aluminum Co. of America v. CentralBPA had no discretion with respect to con-
tract terms that might have varying effects Lincoln Util. Dist., _ U.S. , ,

104 S.Ct. 2472, 2484, 81 L.Ed.2d 301 (1984)
upon the environment. Because the princi- ("Because the Regional Act does not com-pal purposes of NEPA include making com
siderations of environmental concerns a prehensively establish the terms on which

part of the decision-making process, see power is to be supplied ... under the new
Weinberger v, Catholic Action of Hawaii, contracts, it is our view that the [BPA] has
454 U.S. 139, 1,!3, 102 S.Ct. 197, 201, 70 broad discretion to negotiate them."),
L.Ed.2d 293 (1981), other circuits have de- BP.A nevertheless argues that we should
veloped the principle that an EIS is not regard its discretion as limited principally
required where the agency's action is to matters of power allocation which, it

2. Section 102(2)(C) of NEPA requires that: (ii) any adverse environmental effects

[T]o the fullest extent possible: .., which cannot be avoided should the proposal
(2) all agencies of the Federal Government bc implemented,
shall ,,, (iii) alternatives to the proposed action,

(C) include in every recommendation or re. (iv) the relationship between local short.
port on proposals for legislation and other term uses of man's environment and themaintenance and enhancement of long.term

major Federal actions significantly affecting productivity, and
the quality of the human environment, a dc. (v) any irreversible and Irretrievable com-
tailed statement by the responsible official mltments of resources which would be in.

on_ vo]ved in the proposed action should it be
(1) the envlronmenta[ impact of the pro. implemented,

posed action, 42 U,S,C, § 4332 (Supp,1982),
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argues, as a matter of lav+', cannot affect service', shortfall allocation plans which
the human environment, lt relies upon our take into account utility conservation poll-
decision in City of Santa Clara v. Andrus, cies, and implementation of tiered rates to
572 F.2d 660 (gth Cir.1978), and Sierra increase the incentive to conserve. BPA
Club v. Hodel, 544 F.2d 1036 (gth Ctr.1976), did in fact include certain measures in the
for the proposition that federal agency ac- contracts to encourage conservation, but
tions that merely allocate federal power to they were fewer and weaker than those
different customers do not significantly sf- proposed by several public groups. In the
feet the environment, absence of an environmental impact state-

Although BPA accurately characterizes sent, we do not know to what extent BPA
the holding of these cases, they do not considered tile merits of the other propos.
control this case. City of Santa Clara and als and their feasibility from an environ-
the relevant portion of the Sierra Club ,rental standpoint.
decision involved a simple determination of Still other significant enviro_mental as-
which customers were entitled to a finite pects of the contracts are the fish and
supply of power. See City of Santa wildlife provisions, the most often com-
Clara, 572 F.2d at 680; Sierra Club, 544 mented upon environmental provisions of
F.2d at 1039--41, The contracts in this case this statute. Several sections of the Act
involve considerations of far greater histor- detail BrA's fish and wildlife responsibil.
ic and regional import and significantly al- ities, 16 U,S.C. § 839(3)(6), b(e)(2), (h)(10) &
feet the environment. For example, by de- (11), which include planning, management,
fining the federal base system and "new protection, mitigation, and enhancement.
large single loads" the contracts help deter- See generally Blumm, Implementing the
mine the magnitude of BPA power obliga- Parity Promise: An Evaluation of the
tions in the future and thus will have an Columbia Basin Fish and Wildlife Pro-
impact upon long-range regional energy gram, 14 Envtl.L. 277 (1984). In the
plans. See Port of Astoria, Oregon v. record before BPA, a great many groups
Hodel, 595 F.2d 467, 477-78 (9th Cir.1979) suggested provisions which would mitigate
(holding that action creating significant fishery damage and improve conservation
new commitments of BPA power affecting efforts. 4 As the National Marine and Fish-
future regional energy planning requires cry Service pointed out to BPA, a major
an environmental impact statement), purpose of the Regional Act was to treat

In addition, the contracts significantly fish and wildlife interests as coequal part-
affect the environment because they in- nem in management of the Northwest hy-

volve important policy choices affecting en- drosystem. Again, without an EIS, we do
not know to what extent these pr +posalsergy conservation. Incentives for conser-

vation which could have been included in were evaluated ag feasible alternatives to
the contracts were suggested by several the provisions eventually proposed.
commentators during the time the agency Also undercutting BrA's present posi-
was developing its p+'oposals, a These in- tion is the fact that, despite the repeated
centives included rate schedules that re- insistence by plaintiffs and other groups,
ward users who succeed in reducing de- BPA never, throughout the period that it
sand; encouragement of utilities to attach was developing its contract proposals, at-
conservation related conditions to electric gued that the contracts were not federal

3. In responseto BPA'sdraft prototypepower 4. Commentson the July 12, 1981draft proto.
salescontractspublishedin the July 12, 1981 typesalescontractswere receivedfrom groups
FederalRegister,a numberof groupsIncluding includingtheColumbiaRiverCitizensCompact,
theNaturalResourcesDefenseCouncil,theEn. the NorthwestSteelheadSalmonCouncil,the
vtronmentalProtectionAgency,Fair Electric UpperSkagitTribes,the NationalMarineand
RatesNow, andtheOregonDepartmentof En- FisheriesService,the ColumbiaRiver Fisher.
ergy commentedon the conservationprovi- man'sProtectiveUnion,and the Washington
stons. Departmentof Fisheries.
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actions significantly affectin_ the environ- G_nfer(,nce Rel)ort, 115 Cong.Rec, (Part 29)
meilt, Rather, its Environmental lh,port" 3,)7()2,-_03 (19{_9),q_#oted in Calvert Cliffl¢

reflects acknowledgement of environmen. Coordi_ati_tg Commi_tee, hzc. v, Ur_iled
tsl consequences of a contract but defend- States Atomic Energy ComT_issio'n, 449
ed the noncompliance with NEPA on F,2d 1109, 111,1-15 (D.C,Cir.1971),

grounds of time constraints, We therefore This Circuit recently echoed the confer-
hold that the contracts are significant fed- ees' concern for ensuring NEPA compli-
eral actions affecting the environment and ance, In State of California v, Block, 690
turn to the issue of time constraints, F,2d 753 (9th Cir.1982), we held that a

section of the National Forest Management

The Relzional Act's Statutory Time Act did not preempt NEPA because neither
Constraints _s Implied Waiver of the statute nor its legislative history sup-

NEPA Requirements ported a NEPA exemption, ld, at 775.

BPA's principal argument in this case is See also Southeast Alaska Conservation
that the statutory deadlines for contract Council, lhc, v. Watson, 697 F.2d 1305,
offer and acceptance made it impossible to 1310 (9th Cir,1983) (compliance with earl-
prepare an EIS. The Regional Act, which ronmental statutes strictly construed),
was effective December 5, 1980, gave BPA There is nothing in the legislative history
until September 5, 1981, or nine months to or the language of the Regional Act sug-
offer the contracts. 16 U.S.C. § 839c(g)(1). gesting that Congress intended an exemp-
Customers then had up to one year from tion from NEPA requirements. On the
the date of the offer to accept the con- contrary, given the clear statutory empha-
tracts. 16 U.S.C. § 839c(g)(2), sis on environmental concerns, see 16

N EPA's legislative his_:ory reflects Con- U.S.C. § 839, b, d, f(j) & (k), an exemption
gress's concern that agencies might at- from NEPA requirements is inconsistent
tempt to avoid any compliance with NEPA with the congressional objectives of the
by narrowly construing other statutory di- Regional Act.
rectives to create a conflict with NEPA. BPA, however, seeks to bring itself with-
Section 102(2) of NEPA therefore requires in the principle announced by the Supreme
government agencies to comply "to the Court in Flint Ridge Development Co, v.
fullest extent possible." The Senate and Scenic Rivers Association of Oklahoma,
House conferees, who added that language 426 U.S, 776, 96 S.Ct. 2430, 49 L,Ed.2d 305
to the statute, explained it in the following (1976), The Supreme Court there con-
manner: sidered whether an EIS was required prior

The purpose of the new language is to to a real estate developer's filing a disclo-
make it clear that each agency of the sure statement under the Interstate Land
federal government shall comply with Sales Full Disclosure Act, when that Act
the directions set out in ,'. [Section required that the statement be effective
102(2) ] unless the existing law applicable 30-days after filing, Observing that the
to such agency's operations expressly preparation of an EIS often required many
prohibits or makes full compliance with months, the Supreme Court held that

NEPA presented "an irreconcilable andone of the directives impossible ....
Thus, it is the intent of the conferees fundamental conflict" with the 30-day re-
that the provision 'to the fullest extent quirement of the Interstate Land Sales
possible' shall not be used by any Feder- Act. The 30-day requirement led the Court
al agency as a means of avoiding compli- to conclude that when there is a "funda-
ance with the directives set out in section mental conflict of statutory duty," NEPA

is inapplicable, Id. at 791, 96 S.Ct, at 2440.102 .... [N]o agency shall utilize an ex-
cessively narrow construction of its exist- BPA argues that the contract offer re-
ing statutory authorizations to avoid quirements fall squarely within Flint
compliance. Ridge because BPA had only 30 days to

A-5
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prepare alt EIS, Its argument is based not prepared between June 11, 1981 when the
so much on what Congress required in the prototype contracts became available and
statute as it is on the schedule which BPA July 13, 1981, the end of the comment
actually followed In the nine-month period period, and before BPA began final con.
which Congress provided for the dew;lop, tract preparation. If such a restrictive
ment of a contract offer During that peri- time schedule was mandated in this case,
od, BPA did not prepare an EIS but it did then, under Flint Ridge, there would be a
negotiate with customers, hold public meet- statutory conflict and an EIS need not have
ings, and issue draft prototype contracts, been prepared,

Its activities can be summarized on the BPA's position, however, represents the
following time line: type of "excessively narrow construction"

December 5, 1980--Regional Act takes that NEPA cautions against) The root of

effect. BPA's interpretation is its perception that
December 31, 1980--BPA puts togeth, the September 5, 1981 offers were already

era list of the types of contracts to be to have been negotiated and acceptable to
offered as well as negotiating teams for the customers. Section 839c(g)(1) states:

each type. As soon as practicable within nine
January 23, 1981--Organization meet- months after December 5, 1980, the Ad-

ing for negotiating teams held. Teams, ministrator shall commence necessary
made _:p of BPA employees and custom- negotiations for, and offer, initial tong.
er groups, meet three days per week, all term contracts ....

day, from February until August to con. 16 U.S,C. § 839c(g)(1). 7he only time limi-
sider various contract provisions. Notice tation is that the Secretary begin negotia-
of meeting mailed to ali interested par- tions and offer contracts within nine
ties and posted at BPA headquarters, months. The statute allows a further year

Mid.May, 1981--BPA holds three pub- before acceptance is required. 16 U.S,C.
lic meetings in Seattle, Boise, and Port- § 839c(g)(2). BPA argues that it could not
land to receive public comment about the begin an EIS until it had a "proposal" for
contracts. Sends summaries of the federal action, or until the draft prototype
meeting with responses to the comments contracts were available on June 11. But it

to ali interested parties on June 8. does not explain why it was required to
June 11, 1981--Draft prototype con- negotiate for six months before developing

tracts available for public inspection, the contract proposals. Representatives
See 46 Fed.Reg. 31238 (1981). BPA John Dtngell and Richard Ottinger, chair-
opens 30-day comment and review period, men of subcommittees of the House Ener-

July 13, 1981--End of comment period, gy andCommerce Committee, pointed out
Late July to early August, 1981--Sta- in a July, 1981 letter to the Administrator,

tus drafts mailed to customers; con- which is a part of the record in this case,
tracts individualized, that BPA moved "with greater speed than

August 28, 1981--Contracts offered to necessary in initiating contract negotia-
BPA customers, tions." After making the initial offer man-

September 5, 1981--End of statutory dated within nine months of the Act's pas-
nine-month period, sage, "It]he customers and BPA had a

BPA's position is that under the proce- whole year to negotiate and execute a con-
dures it followed, which included six tract."
months of active negotiations before is- In fact the stat,ute did not mandate the
suance of prototype contracts for inspec- schedule which BPA followed. BPA could
tion, the EIS would have had to have been have used the initial nine months to fonnu-

S, Giving full deference to BPA's interpretation USA v, NRDC, _ U,S. --, 104 S,Ct, 2778,81
of the Bonneville Power Act, which lt adminls. L.Ed.2d694 (1984),we find Its position is unrca.
lers, see Aluminum Co, o/ America v, Central sonable, particularly when viewedin the light of
Lincoln People's Utility District, _ U,S, _, the congressionally mandated objectives of
104S,Ct. 2472, 81 L,Ed,2d 301 (1984); Chevron NEPA,
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late a prulmsal, perform an EIS, and still t,'li_tt Rid,qe, and tile broad cunstruction we
have met the sUttutory deadline for making are compelled to give, NEl'A, we must eon-
its contract offer and commencing negotia- elude that there is no irreconcilable conflict
tions, If necessary, BPA could have uti- between the Regional Act and NEPA rc-
lized a "fast track" EIS schedule to speed quiremcnts and that BPA violated NEPA
the process, See 40 G,F,R, § 1506,10(d), when it offered contracts without develop-

, Finally, the Supreme Court has recog- ing an EIS,
nized in Vermont Yankee Nuclear Power

Corp, v, Natural Resources Deft!rise Remedy
Council, 435 U.S. 519, 551, 98 S,Ct, 1197,
1215, 55 L, Ed,2d 460 (1978), that NEPA Having agreed with plaintiffs that an
requires tin agency to address ali signifi- EIS should have been prepared prior tothe
cant alternatives to a proposed action, See offer of contracts, and having disagreed
,12 U.S.C. § 4332(2)(C). Under the "arbi- with the government that Congress had
trary and capricious" standard of review mandated a time schedule which made
authorized by the Administrative Proce- preparati¢,r of an EIS impossible, we face
dures Act, 5 U.S.C, § 70G(2)(A), a court the question of remedy. Forelaws asks
may require an agency's decision to be this court not only to order BPA to comply
"based on a consideration of relevant fac- with NEPA by preparing an environmental
tors." Citizens to Preserve Overton Par/," impact statement, but to enjoin the opera-

t,. Volpe, 401 U,S. 402, 416, 91 S.Ct. 814, tion of the contracts until the EIS is pre-
824, 28 L,Ed.2d 136 (1971). This require- pared.

ment that an agency examine alternative [61 Forelaws correctly points out that
courses of action has long been a part of an injunction is the most common judicial
the APA's standard of review, see The Sa- response to a NEPA violation, see, e,g.,
preme Court, 1982 Term, 97 Harv,L, Rev. American Motorcyclist Association v.
70, 236-37 (1983), and has recently been Watt, 714 F,2d 962, 965-66 (9th Cir,1983),
reaffirmed by the Supreme Court. See Mo- The purpose of enjoining government ac-
tor Vehicle Manuf. Ass'n v. State Farm tion pending preparation wf the environ-
lnsur. Co., 463 U.S. 29, 103 S.Ct. 2856, 77 mental impact statement is, generally, to
L.Ed.2d 443 (1983). maintain the status quo while additional

[4] Major policy choices affecting both environmental data is obtained, in order to
energy conservation and the preservation preserve the decision makers' opportunity
of fish and wildlife were made by BPA to choose among policy alternatives, See

during its negotiation of over 140 power State of Alaska v. Andrus, 580 F.2d 465,
contracts. But without an EIS, we cannot 485 (D.C.Cir.1978); see also F. Grad, Trea.
know to what extent the many alternative tise on Environmental Law, § 9.03(b)
proposals put forth by other groups and (1980),

agencies were evaluated as alternatives to [7] In this unusual case, the major fed-
the provisions eventually adopted by BPA. eral action subject to the requirements of
Given BPA's statutory duty both to con- NEPA constitutes ongoing 20-year con-
serve energy use and to preserve fish and tracts, most of which are now in the third
wildlife, 16 U.S.C. §§ 839(3)(s),839b(e)(2), year of their term. They have gone into
(h)(10) & (11), and the multitude of alterna- effect pursuant to a statutory mandate re-
tire proposals suggested by government quiring implementation of a contractual
agencies and citizen groups, the failure to system no later than 21 months after enact-
prepare an EIS demonstrating that the ment of the Regional Act, or by September,
agency has considered ali significant alter- 1982, The history of the Ref.,ional Act
natives violates both NEPA and the APA. reflects a certain amount of urgency irl

151 Given the language anti history of preventing "an emerging customer strug-
this Act, the lack of any mandated dead- gle for P,I'A power." Central Lincolct
lines remotely similar to the 30 days in Peoph's' Utility District, 104 S.Ct. at 247{;.
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At this point in the history of the Region- 143, 102 S.CL. at 201, Lhc l)Url_oseof NEPA
al Act, there is at least a clear tension is "to inject environmental considerations
between NEPA's charge to the agency to into the federal agency's decision-making
evaluate the effects of action upon the process" and "to inform the public that an
environment and the command of the Re- agency has considered environmental con.
gional Act that the contracts be in piace cerns in its decision-making process." ld.
within 21 months of its passage. NEPA, 102 S.Ct. at 201; see also 40 C.F.R.
however, allows for some flexibility in rem- § 1502.1. BPA's "Environmental Report"
edy because Congress has mandated com- was not a sufficiently detailed analysis to
pliance with NEPA procedures "to the full- inform BPA and the public of the environ.
est extent possible." Faced with reconcil- mental consequences of the choices repre-
ing NEPA and the Regional Act, we con- sented by the contracts. Even less inform.

, elude that an injm_ctio_ af the operation of ative was the finding of no significant ira-
the contracts themselves is inappropriate, pact (FONSI) which BPA filed in connec.
See National Audubon Society, Inc. v. tion with the contract amendments of Octo-

Watt, 678 F.2d 299, 309-10 (D.C.Cir.1982) bet, 1982) Only a full environmental im.
(NEPA does not give the Secretary of Inte- pact statement will inform BPA, its cus-
rior unlimited discretion to put off con- tomers, the public and the Regional Council
struction of a water development project of ali the environmental consequences of
that was statutorily authorized, relying the contracts and serve as a guide to fu-
upon GulfOil Corporation v. Morton, 493 ture actions, BPA must, therefore, per-
F.2d 141, 146 (gth Cir.1973)). form an EIS on the contracts.

Our decision not to enjoin the operation It is so ordered. The panel will retain
of the contracts does not render the case jurisdiction over any further proceedings
moot or deprive plaintiffs of any meaning- related to enforcement of this order.
ful relief. The contracts will be in force

for seventeen more years. Provisions in
the contracts themselves contemplate _O_'_U.atR_'_TLM)'
changes in terms. Ali the contracts allow-
periodic adjustment of rates. Ali the con-
tracts contain a clause setting forth the
procedures for amendment. Most impor-
tant for NEPA purposes, ali the contracts
include language "by which the parties ...
agree to negotiate amendments to the pow-
er sales contracts, as necessary" to coordi-
nate the conservation, renewable resource,
and fish and wildlife provisions with the
regional plan. 46 Fed.Reg. 44344 (1981).

_ Thus, the contracts are not completed
projects _'orwhich an EIS will no longer be
useful. Rather, they are agreements with
the flexibility to accommodate the ongoing,
changing relationship among BPA, its cus-
tomers, and the public interest represented
by the Regional Council established under
the Act. 16 U.S.C. § 839b(a).

As the Supreme Court pointed out in
Catholic Action of Hawaii, 454 U.S. at

6. Forelaws attempted to argue in this action not separately challenge them or amend its
that the October, 1982 contract amendments complaint in the action to include them within
required an EIS. Because the amendments the ninety days provided by the Act, the chal-
were clearly a "final action" within the meaning lenge is time barred.
of the RegionalAct, and because Forelaws did

La
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APPENDIX B

OVERVIEWOF THE 1981 GENERIC CONTRACTS

Coples of the generlc Power Sales Contracts, along wlth detalled Indexes for
the utlllty and DSI Power Sales Contracts and a copy of the General Contract
Provisions (GCPs), are contalned In Appendlx A, The followlng overvlews wlll
describe key features of these contracts. They are meant to be Informatlve
for readers who are not familiar wl.th the contracts, They do not supply
Interpretatlons of the contracts and cannot substltute for reacllng the
contracts themselves to understand Important provlslons,

The Northwest Power Act requlred BPA to offer Inltial new long-term Power
Sales Contracts wlthln 9 months of the effectlve date of the Act to:
(I) requestlng publlc body and cooperatlve customers and Investor-owned
utillty customers', (2) existlng DSI customers: (3) exlstlng Federal agency
customew's: and (4) electric utillty customers requesting partlclpation In
BPA's resldentlal exchange program.

The Power Sales Contracts contain many provlslons that are speciflcally
requlred by the Northwest Power Act or other laws. Certaln sectlons of the
Northwest Power Act set forth the general power sales contract frameworks to
be offered to certaln types of customers. Tlle generlc Power Sales Contracts
are based on these frameworks, The Power Sales Contracts contain much
addltlonal detall and many other provislons necessary to accompllsh the Intent
of the parties.

Section 5(b) of the Northwest Power Act contalns a general descrlption of the
contract that must be provided to requesting Paclflc Northwest customers whlch
are publicly owned utillties or cooperatlves, investor-owned utilltles, or
Federal agencies. The Northwest Power Act requires BPA to offer to meet the
firm power load of regional customers to the extent that firm power load
exceeds flrm resources of the customer (specifically deflned In
sectlons 5(b)(1)(A) and (B)). Thls is commonly referred to as a requirements
contract.

Sectlon 5(c) of the Northwest Power Act contains a general descrlptlon of the
purchase and sale agreements that implement the Resldential and Small Farm
Power Exchange (Resldentlal Exchange). Thls sectlon origlnally placed llmlts
on tile percentage of resldential load which may be exchanged, al lowlng for
gradual phase-lh, lt also speclfies that cost benefits are to be passed
through dlrectly to Residential Exchange loads and provides for a consultation
process to develop a methodology to compute each exchanging utillty's "average
system cost." lt further provides that BPA may purchase cheaper power, If
available from otheY sources, in lieu of the power that the utility offers to
exchange.

B-I



Sectlon 5(d) of the Northwest Power Act contains the general framework for the
contracts to be offered to BPA's DSI customers. Section 5(d) _equires BPA to
offer initial contracts to the DSIs, provldlng them wlth an amount of power
equal to the amount the customer Is entitled to under Its then-exlsting
contract. Sectlon 5(d) also speclfles that these DSI contracts shall provide
a portion of BPA's reserves for regional flrm loads.

THE UTILITY POWERSALES CONTRACT

This contract applies to all BPA utlllty and Federal agency customers. In the
past, dlfferent contracts were written for individual customers. Terms
varied, depending largely on whether the utllitles had significant resources
of their" own wh!ch they could operate, or whether" they operated their own
automatic generation control systems. These individual differences are now
addressed in a standard contract by Including provlslons applicable to each
different purchasing basls.

The following are some of the key features of these coritracts:

B.1 BPA Obligation to Maintain Sufficient Resources to Serve Firm Load

Because BPA was given authority to acqulre new resources under the Northwest
Power Act for the first time, BPA Power Sales Contracts included a best
efforts obllgation on BPA to acquire resources if necessary to provide service
to its firm loads. References to this obligation are found in the Utility
Power Sales Contract under Section 5, BPA's Decision in Acquiring Resources to
Serve Loads; Section 7, Allocation Provlslorls in the Event of Planning
Insufflclencies; and GCP 44, Resource Acquisition and Management. Under
GCP 44, BPA Is required to use its authority to acqulre resources under the
Northwest Power Act and also its short-term power purchase authority under the
Transmisslon System Act of 1974.

B.2 Acknowledo,ment of Northwest Power Act Policies Re_La_rdingLR..esource-
Priorities and Fish and Wildlife

The contracts acknowledge BPA's obllgatlons under the Act to glve resource
acquisition priorlty to conservation resources and renewable resources. BPA's
obligatlons with respect to fish and wlldlife are also acknowledged. These
Northwest Power Act pollcles are referred to in sectlon 5; Section 6,
Interpretatlon of Fish and Hildlife Responsibilities; GCP 44; and GCP 45,
Cooperation wlth Regional Council. Tile desirability of app]ylng Northwest
Power Act resource priorltles to activities of the purchaslng utility Is also
acknowledged In section 5, and in Sectlon 12, Purchasers Firm Resources.

B,3. Provisions in the Event of Resource Insufficiencies

These provisions are contained prlmarlly in section 7 and in an exhibit
setting forth allocation formulas. Federal Base System resources are
identified. Statutory notice provisions are incorporated, such as BPA's
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obligatlon to gix'e 5 years notlce of power Insufflctencles to Investor-owned
utilities prior to glvlng nottce of insufflctency to preference customers.
Notice of insufficiency may not be glven to preference customers unless thetr
loads exceed the capability of the Federal Base System resources.

B.4 T}_oes of Purchasers

Section 13 of the ut111ty contract sets forth the criteria for which
purchasing basis shall apply to a speciflc customer. Figure B-1 shows tile
relationship between the customer's loads, 1ts own resources, and 1ts purchase
from BPA under the different purchaslng types. Customers that do not own
resources of signiflcant size which they can control wi11 be designated as
purchasers on the Metered Requirements basis. Most of BPA's customer
utilities are Metered Requirements purchasers. Under this purchasing basis,
tile customer purchases from BPA an amount of power equal to its actual flrm
loads less the actual output of its resources, if any. These customers are

generally in BPA's own generation control area, so that BPA's resources
respond automatically to changes in their loads.

Customers that do own resources of significant size are designated as
purchasers under one of three dlfferent Computed Requirements forms. These
customers are generally not in BPA's control area and therefore operate a
generation control area of their own. i/ BPA's resources do not generally
respond automatically to changes in the loads of these customers. Instead,
they must request amounts of power to be generated and transmitted by BPA to
them in a process called "scheduling."

Computed Requirements customers are responsible for serving a portion of their
own loads with the assured capability of their own firm resources. BPA is
obliged to provide power to the extent that a customer's loads exceed its
assured capability. Computed Requlrements customers may purchase under one of
three different forms' Actual Computed Requirements, Planned Computed
Requirements, and Contracted Requirements, These differ from each other in
the degree to which BPA assumes the responsibillty for meetlng actual loads
which may differ from forecasted loads.

Under the Actual Computed Requirements basis, BPA assumes a great deal of this
responsibility. After each month, the amount of power the customer had a
right to recelve from BPA, that is, its Computed Requirement, is figured for
the month. Under the Planned Computed Requirements basis, the customer sets
its BPA energy and capaclty purchases for the comlng Operatlng Year. The
customer then must be responsible for acquirlng additlonal power if loads are

!/ A few Computed Requirements customers are within BPA's generation control
area, and therefore do not operate control areas of thelr own. BPA's
resources respond automatically to thelr changing loads. These customers
do not schedule amounts of power from BPA, but, instead, account for their
Computed Requirements purchases after the fact.

B-3
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Fig, B. I

Different Purchasing Methods Available Under The
Utility Power Sales Contract

These diagrams are schematic, Actual load and resource shapes vary constantly.

Metered Requirements Contract
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Actual Computed Requirements Contract *
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Assured Capability nf Customer Firm Resources "Customers may use some other resources
subject to availablltly charge in rate schedules,

Contracted Requirements Contract*

_,_.,_:_.,m_._,.__,_ I

]__ _.R:_..$'-,.:.:,.::;:::,'.:..,:...::._ ._.:.'..'...:':#..:.:.......'.::.::.:_...'_:._!.._'¢._.:,_:.:...'.:..:._.'•.:..-:..:.:.'.:...•..>_._qP_ _•..'.:,'.'.'..':...'.:.'.,:.........._:...,.,,.... ..,.....'.,..................,,..:....,...,..,......,.._,.....,_........,..,_................,...._.,_

::.:::::::;::::.:.:.:.::::::::.:::_:_.':.':.;_::::::"::::_.:::;.;.:::_"::.'::_'.::::::.,.:.:.:::.:::.'.":::___. ':_:::.';:.'::.:::_":_ _:::_" :',,::.':::::::::.'::::_::::::.:.':::.':i_¢:':::_:::.'..':::..:!:__:!:_:;:::::.'::!_:_:_::::;:;:::;:,.';:!:i:_::'::::::'_:,':::!:!:_:_::::I

BPA Contracted Requirements Purchase

Assured Capability of Customer Firm Resources *Applies to the single Planned Computed
Requirements customer,
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larger or shaped differently than forecast, Under the Contracted Requlrements
basls, the customer sets Its BPA energy and capaclty purchases for 7 years in
advance. The Contracted Requirements customer has llmlted rlghts to change
thls 7-year schedule of purchases. These rlghts are slmllar to the notlce
provlslons for firm resource changes, explained below,

B.5 Purchaser's Firm Resources

Section 12, Purchaser's Flrm Resources, establishes an exhlblt consisting of a
table for each customer showing all the resources that the purchaser will use
to serve its own load. (See Table B-I showing an example Firm Resources
Exhibit (FRE).) The assured capablllty of these resources Is used to define
the limlts of BPA's obligation to provlde flrm requlrements power to the
utility. (See Table B-2 showlng an example Assured Capability Exhlblt.)
Assured Capability is calculated each year in accordance with the provislons
of sectlon 16.

The utilities are requlred to give BPA advance notice of changes in firm
resources. The notice requirements are contained in section 12(b)(I)-(14).
In general, the peak capablllty may be changed wlth 5 years notlce and the
energy capablllty may be changed wlth 7 years notice. There are some shorter
notice requirements whlch may apply if the change would cause no detrlment to
BPA or is beyond the control of the purchaser for various reasons.

The notlce requlrements of sectlon 12(b) for FRE changes are as follows:

Resource Additions (Decrease Purchase from BPA)

• Peak capabllity may be added for the fifth year; energy capability may be
added for the seventh year.

• Any Firm Resource may be added for any year if in accordance wlth BPA's
annual program which implements the plan (e.g., BPA's Resource Program).

• Any Firm Resource may be added for any year If BPA can dlspose of surplus
wlthout adverse economic effect. For purposes of thls paragraph, BPA
load-resource balance will not include purchases BPA is not committed to
at the time of determinatlon.

• Renewable or cogeneratlon resources of 50 aMl4 or less may be added for the
Operating Year 30 months from the January 1 when flrst shown in the FRE.
PURPA-quallfying faclllties may be added at any time, but the customer
must use best efforts to give BPA early notlce of the resource.

• If a resource acquisition option has been granted to BPA, a Firm Resource
may be added within 2 years of the date BPA declined to exercise such
option.
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Revision 4

Exhibit I, Page 1
Contract No. DE-MS79-81BP90493
Cowlitz County PUD No. 1
Effective at 2400 hours on June 30, 1986

Table B-1
FIRM RESOURCE EXHIBIT

P.L. 96-501 5(b) (1)(A) Firm Resources
a. Generating Resources

Name '% Number Peak 1/ Purchaser's Percent of Date of Date of

of of Capability Resource Dedicated to Firm Resource Resource
Resource Units M(_M__W_) Load under this Agreement Addition Removal

Wanapum 5/ 10 986,0 4/ 4,0140% 7/1/86 8/31/86
Wanapum 5/ 10 986,0 4/ 5.0500% 9/1/86 6/30/87
Wanapum 5/ 10 986,0 4/ 4,0140% 7/1/87 8/31/87
Wanapum 5/ 10 986°0 4/ 2.7000% 9/1/87 -

Priest Rapids 5/ 10 912,0 4/ 3,3140% 7/1/86 8/31/86
Priest Rapids 5/ 10 912,0 4/ 4.3500% 9/1/86 6/30/87
Priest Rapids 5/ 10 912,0 4/ 3,3140% 7/1/87 8/31/87
Priest Rapids 5/ 10 912,0 4/ 2.0000% 9/1/87 -

b. Contract Resources

Name
of Identifying Resource Resource

Resource Supplier Number 2./ Addition Removal

PURCHASES
CSPE CSPE 14-03-47291 7/1/86

Supplemental and 14-03-47454
Entitlement Capacity Bonneville 14-03-47455 3/ 3/

OBLIGATIONS
Canadian Entitlement 14-03-47454

Return Purchaser 14-03-47455 3/ 3/
Restoration Purchaser 14-03-48221 7/1/86 -

P.L. 96-501 5 (b) (1) (B) Firm Resources
a. Contract Resources

PURCHASES

Swift Project5/ Pacific P&L PUD No, SW6 7/1/86

1/
At full reservoir for hydroelectric resources,

2/ Purchaser's entitlement to a Firm Resource supplied pursuant to a contract purchase which is not tied to the capability of a
generating project shall be determined from the contract Identified herein.

3/ Purchaser's entitlement to Firm Resource Is based on Purchaser's share of Priest Rapids and Wanapum.
4/ Pre-encroached value and unadjusted for derated units,
5/ These resources Include ali rights or obligations for Restoration pursuant to the Pacific Northwest Coordination Agreemen

(Contract No, 14-03-48221 ),
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COWLITZ COUNTY PUD
Power Sales Contract
Section 17 (I) Submittal
01114/86

Table B-2*
ASSURED CAPABILITY

ENERGY (ave. Megawatts)

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

EstimatedFirmLoad 369,0 403,0 375,0 428,0 461,0 417,0 493,0 474,0 455,0 431,0 415,0 411,0

Plus:CanadEntAllot 1.6 1,6 2,1 2,1 2,1 2,1 2,1 2,1 2,1 1.9 19 1.9

Less:Priest&Wa_um ' -34,7 -33,3 -45,0 -47,0 -42,1 -41,8 -39,6 -53,0 -32,7 -43,0 -40.0 -41.9

Less:Swift - 8,7 - 7,3 - 8,6 -t8,4 -25,4 -44,5 -54,3 -26,2 -18,3 - 0.0 -15,8 -19,1

Less:CSPE - 9.2 - 9,2 - 10,8 - 10,8 - 10,8 - 10,8 - 10,8 - 10,8 - 10,8 - 8,6 - 8,6 8,6

CompAvgEngyReqmt'86-87 318,0 354,8 312,7 353,9 384,8 322,0 390,4 386,1 395,3 381,3 352,5 343,3

EstimatedFirmLoad 373,0 407,0 379.0 432,0 464,0 420,0 497,0 477,0 458,0 435,0 419,0 415,0

Plus:CanadEntAIIoc 1,5 1,5 0,9 0,9 0,9 0,9 0,9 0.9 0,9 0,8 0,8 0,8

Less:Priest&Wanapum -34,7 -33,3 -22,4 -23,4 -21,0 -20,8 -19,7 -26,4 -16.2 -21,4 -20,1 -.21,0

Less:Swift - 8,7 - 7,3 - 8,6 -18,4 -25,4 -44,5 -54,3 -26,2 -18,3 - 0,0 -15,8 -19,1

Less:CSPE - 8,6 - 8,6 - 10,2 - 102 - 10,2 - 10,2 - 10.2 - 10,2 - 10,2 - 8,1 - 8,1 - 8,1

CompAvgEngyReqmt'87-88 322,5 359,3 338,7 380,9 408,3 345,4 413,7 415,1 414,2 406,3 375,8 367,6

EstimatedFirmLoad 377,0 411.0 383,0 435,0 468,0 423,0 500,0 481,0 462,0 439.0 423,0 419,0

Plus:CanadEntAIIoc 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0.8 0,8

Less:Pdest&Wanapum -22,3 -212 -22,4 -23,4 -21,0 -20,8 -19,7 -26,4 -16,2 -21,4 -20,1 -21,0

Less:Swift - 8,7 - 7,3 - 8.6 -18,4 -25,4 -44,5 -54,3 -26,2 -18,3 - 0,0 -15,8 -19.1

Less:CSPE - 8,1 - 8,1 - 9.5 - 9,5 - 9,5 - 9,5 - 9,5 - 9,5 - 9,5 - 7.7 - 7,7 - 7,7

CompAvgEngyReqmt'88-89 338,7 375,1 343,3 384,5 412,9 349,0 417,3 419,7 418,8 410,7 380,2 372,0

EstimatedFirmLoad 381,0 415,0 387,0 439,0 472,0 426,0 504,0 485,0 465,0 442,0 427,0 423,0

Plus:CanadEntAlloc 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,7 0,7 0,7

Less:Priest&Wanapum -22.3 -21,3 -22,4 -23,4 -21,0 -20,8 -19,7 -26,4 -16.2 -21.4 .-20,1 -21,0

Less:Swift - 8,7 - 7,3 - 8,6 -18,4 -25,4 -44,5 -54,3 -26,2 -18.3 - 0.0 -15,8 --19,1

Less:CSPE - 7,7 - 7,7 - 9,0 - 9,0 - 9,0 - 9,0 - 9,0 - 9,0 - 9,0 - 8,0 - 8.0 6,0

CompAvgEngyReqmt'89-90 343,1 379,5 347,8 389,0 417,4 352,5 421,8 424,2 422,3 413,3 383,8 375,6

'Thissample,AssuredCapabilityExhibit,showsenergyonly,
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• Resources whlch quallfy for prlorlty under sectlon 9(I)(3) of the
Northwest Power Act may be added on 2-year notlce. Sectlon 9(I)(3)
provldes a prlorlty for projects whlch were under constructlon on the
effectlve date of the Northwest Power Act, were offered to BPA for sale,
but were not accepted by BPA for purchase wlthln I year of the offer',

• If BPA has a flrm power deflcl_, a Flrm Resource may be added for' any
year', BPA load/resource balance shall not Include purchases unless BPA
has actually commltted Itself to make the purchase,

_.R.es_ouc.ge...Del_et_!gn.s .( Increa.se_ Pu[ch_as9F rgm .BPA)..

• A Flrm Resource may be deleted If use Is permanently dlscontlnued due to
loss of resource or loss of contract rlghts, (If returned to the E×hlblt
later, the same rules apply as If lt were a new resource,) For
obsolescence or retlrement, the customer must consult wlth BPA, but the
resource may be deleted even If BPA Is requlred to purchase replacement
power.

• A Flrm Resource may be deleted In any year If BPA has a firm power" surplus
In the flrst operatlng year of the removal,

• A resource may be deleted In any year If an equlvalent amount of resource
I s added.

• A resource may be deleted or added at any tlme If lt Is the result of a
transfer of reso'urces among BPA customers such that there Is no net change
In the total load on BPA.

• Resources may be added or removed If there Is a resource transfer between
the purchaser and BPA.

• Shorter notlce Is allowed for pre-Northwest Power Act contracts which
contaln shorter notlce provlslons for wlthdrawals,

Genera I

• Resources may be added or deleted for other reasons wlth BPA wrltten
consent.

B, 6 New_La_r_e_Si__.qle Loads

Sectlon 8, Determlnatlon of New Large Single Loads, deals wlth the Northwest
Power Act provlslons requlrlng that new large slngle loads be separately
Identlfled and be subject to dlfferent rates. Sectlon 9, L1mltatlons on
Increases of Slngle Loads, also sets forth some llmltatlons on BPA's
obllgatlon to serve load Increases. Unllke the new large slngle load
provlslons, the sectlon 9 11mltatlons were not speclfled In the Act. They are
slmllar to provlslons In BPA contracts whlch pre-date the Act. The sectlon 9
provlslons 11mlt BPA's obllgatlon to serve such loads If they increase by more
than 35 aMN In I year" or more than 75 aMH In 5 years to allow BPA tlme to
acqulre resources to serve large increases In Industrlal loads,
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B,7 .Bi_! !in __P_rov[s_ion .LR.?fer?_ncesltoRa_ts

Billing provtslons for Metered Requirement customers are tn section 15, and
for" Computed Requirement customers In sectton 19. Sectlon 8, Equltable
Adjustment of Rates, contains tile general contract provlslons regardlng the
establlshmerlt of rates and conservatlon surcharges,

THE DSl POWERSALES CONTRACT

The qualtty of servtce to DSIs under the Northwest Power Act contract is
somewtlat different than lt was prior to the Act. Prlor to 1975, there was no
unlform quality of service to the DSI customers. ,.Contract terms varied from
customer to customer, Some DSIs had contracts for I00 percent flrm servlce,
while others dld not, BPA sold large amounts of Interruptlble power to some
DSIs In some year_,, These Interruptlble power sales were supported wlth cise
of provislonal energy, l.e., borrowlng energy from later In the crltlcal
period for use early in the critical period.

Between 1961 and 1971, Modified Firm (MF) contracts were negotlated wlth the
DSIs, These contracts were also nonunlform, Most DSIs recelved flrm servlce
under the MF contracts equal to 75 percent of thelr load, but some DSIs
received contracts for i00 percent of thelr requirements, Any portlon of DSI
load not served as flrm under these contracts was served wlth nonflrm energy,
or wlth borrowed flrm energy (provlslonal energy) provlded under separate
agreements,

In 1975, Industrlal Flrm (IF) contracts were negotiated wlth the DSIs as part
of the Implementatlon of Phase II of the Hydro-Thermal Power Program. BPA and
the DSIs operated under these contracts on an Interlm basls--because of the
need to complete an EIS on the Hydro-Thermal Power Program--untll the
Northwest Power Act contracts, whlch are the subject of thls EIS, were signed
In 1981. The IF contracts provided servlce to I00 percent of each DSI's load
wlth a slngle grade of power known as Industrlal Firm power, The IF contracts
dlvlded each DSI load into quartlles, each of whlch was subject to speclflc
rlghts for BPA restrlctlon. The IF contracts provlded for nonflrm and
borrowed firm (Advance Energy) for servlng the Flrst Quartlle. Separate
Provlslonal Energy Agreements were, therefore, unnecessary. The IF contracts
speclfled a slng]e rate for power, Includlng that for the Flrst Quartile, The
DSIs were compensated for any Interruptions, Includlng those to the Flrst
Quartlle, through an "avallablllty credlt,"
The followlng are some of the key features of the current DSI contracts:

B.a Contract Telr'm and Termination

Section 2, Term of Contract, sets forth term and termlnatlon provisions. It
provldes that the DSIs canr_ot terminate their contracts and purchase from
another supplier unless BPA determlnes that there would be no adverse Impact
on BPA,
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B,9 Sale and Purchase of Power
f

Sectlon 4, Sale and Purchase of Power, provldes that BPA shall sell to a DSI,
and the DSI shall purchase from BPA, Industrlal Flrm Power In an amount up to
and Includlng the DSIs' Contract Demand as speclfled by the D_Is' Operatlng
Demand, Curtalled Demand, or Restrlcted Demand, as each Is In effect from tlme
to tlme. Thls provlslon precludes the need for a DSI to acqulre resources or
addltlonal servlce from another utlllty except posslbly for a plant expanslon

(see seFtlon 4(d), or for Industrlal replacement energy (IRE). !/

B,IO Establishment of Demand Levels

Sectlon 5, Amount of Power, defines Important terms relatlng to demand
levels. Contract Demand Is the maximum level of power that can be taken by a
DSI under Its contract. Operatlng Demand may be less than Contract Demand and
can be changed more fle×Ibly. Technologlcal _llowances for certaln technlcal
Improvements and plant modlficatlons may be used for llmlted Increases to
Operatlng Demand and Contract Demand. Nheel Turning Load, whlch Is load at a
DSI plant that Is not Integral to Its Industrlal process and Is not part of a
Technologlcal Allowance, may be served by BPA or by a local utlllty.

B.11 Establishment of the Four Quartiles

Each DSIs' load Is dlvided Into four quartlles, of which three are flrm load
for whlch BPA must plan resources. Sectlon 7, Restrlctlon of Dellverles,
descrlbes the restrlctlon rights whlch apply to each of the four quartlles.
Sectlon 8, Operatlons, describes the operatlons that BPA wlll engage in to
provlde service to the Flrst Quartlle. See Appendlx C, Sectlon 3, on
Borrowlng Technlques Used by the Coordlnated System, for an e×planatlon of
these operations.

The sectlon 7 restrlction rlghts are summarlzed below.

Fi'rst Quartile'

• Power Sales Contract language states that BPA may restrict the First
Quartlle at any tlme for any reason to protect BPA's flrm loads. BPA's
flrm loads Include tile other three quartlles of DSI load, as well as other
flrm customers.

• If BPA has prevlously shlfted FELCC (see Appendix C for descriptlon of
FELCC shlftlng), BPA must attempt to purchase power at "Reasonable Cost"
before restrlctlng the DSI Flrst Quartlle.

2/ IRE is purchased on behalf of DSls and at thelr expense by BPA under the
terms of a separate contract. IRE Is purchased by DSIs under speclfled
condltlons to replace power from BPA.
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Secnnd Quartile:

• BPA can restrict the Second Quartile because of

-- Resource delays, including conservation;
-- Unexpected poor performance of resources, including conservation, or
-- A governmental order causing delay or shut-down of resources.

• Before restricting the second quartile, BPA has an obligation to purchase
or recall energy from any source, including the industrial purchasers.

• There are no Second Quartile restriction rights for the purpose of meeting
unanticipated load growth or for the region's failure to plan adequate
resources.

• Second Quartile restriction rights provide reserves for those Federal
system and conservation resources listed in an annual BPA notice issued
each June I to the industries.

Third Quartile:

• BPA may restrict the Third Quartile in the amount of a DSl's obligation to
replace shifted FELCC, Advance Energy, or Flexibility Energy.
(See Appendix C.)

• Each June I, BPA provides to all DSIs a notice of potential third quartile
restrictions related to shifted FELCC.

Fourth Quartile:

• BPA has no Fourth Quartile restriction rights per se. The load may,
however, be restricted as necessary under the forced outage and stability
reserve provisions outlined below.

Ali Quartiles:

• Forced Outaqe and Stability Reserves. When necessary to minimize
restrictions of BPA's Firm Obligations, BPA can restrict the industries.
This restriction right is not directly related to the concept of
"Quartiles." For forced outages and stability purposes, BPA can restrict
the DSIs as follows:

-- One-hundred percent of Operating Demand for 15 minutes (which may be
followed by a 30 minute restriction of 50 percent of the load
operating at the time of the original restriction;

-- Fifty percent of the load "then operating" for 2 hours per day;

-.- Twenty-five percent of the Operating Demand subject to various
limitations in section 7(b)(3) of the DSI contract.
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B.12 BPA Resource Obligation

BPA must plan to have sufficient firm resources to serve three quartiles of
the DSI load. Section 12, Mid-Term Contract Review, provides for the parties
to review the status of BPA's plan and existing resources, lt also provides
that BPA will promptly proceed to attempt to acqulre resources for DSI load in
the years after the expiration of the current contract if DSIs request new
Power Sales Contracts by the end of the twelfth year (1992). If BPA acquires
resources or makes other expenditures to serve DSI load for the period
following expiration of these initial contracts, and the DSI fails to sign the
new contract after a good faith offer by BPA to negotiate, the DSI must
reimburse BPA for unrecoverable costs.

THE RESIDENTIAL PURCHASEAND SALE AGREEMENTS(RESIDENTIAL EXCHANGE)

The background of the residential exchange concept will aid an understanding
of this issue. The purpose of the residential exchange was to provide access
to the Federal Base System for residential and rural consumers in the region
served by BPA customers that are not entitled to preference under the
Bonneville Project Act, that is, IOUs. The program was created largely in
response to a proposal made by the State of Oregon prior to the passage of the
Northwest Power Act. Under this proposal, the State would have created a new
municipal corporation to apply for an allocation of BPA's then limited amounts
of power to serve the State's domestic and rural customers. The residential
exchange program was a compromise concelved under the provisions of the
Northwest Power Act that allowed immediate access to the FBS for these types
of consumers, without placing the entire immediate need to acquire resources
on BPA.

The following are some of the key features of these contracts:

B.13 ,Mutual Purchases

Sections 2 and 3 provide for BPA and the utility to "purchase" equal amounts
of power from each other. The utillty will pay BPA at the rate that applies
to its preference customers (the priority firm or PF rate) and BPA will pay
the utility's average system cost, as finally determined by the administrator.

B.14 In Lieu Purchase by BPA

Section 4 allows BPA to purchase from a cheaper source than the utility, while
continuing to supply power to the utility at the PF rate. BPA's Residential
Exchange contracts allow BPA to purchase resources other than the utility's
exchange power under certain circumstances and after 7 years notice. BPA must
give 7 years notice before making a purchase in lieu of exchange under the
Residential Exchange contracts. The purchase in lieu of exchange must last at
least 5 years. Some parties argue that BPA surplus cannot be purchased as the
in lieu resource, but BPA's position is that this is not prohibited by the
contract. Alternative 3.4 discusses this more fully.
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B.15 Avera_S_stem Cost Exhibit

The methodology for determining the average system cost of a utility is
contained in Exhibit C to the Residential Exchange Agreement. lt provides
that the BPA Administrator may change the methodology for calculating average
system cost after a consultation process and approval by the Federal Energy
Regulatory Commisslon (FERC). Exhlbit C is changed whenever the methodology
is changed. BPA adopted its present methodology in 1984. ,,

B,16 Residential Load Exhibit (Exhibit D)

The utility residential and farm loads eligible for the exchange are specified
according to requirements set forth in Exhibit D. The load Information is

updated periodically.

B.17 Pass-T_hr_gu__u_£hof Benefits

Section 8 requires any reduction in wholesale power costs resulting from the
residential exchange to be passed through to the residential and farm loads
that are defined in Exhibit D.

B.18 No Net Disbenefit

Section 10, Election to Equa]ize Rates, sets forth provisions dealing with the
possibility that a utility's average system cost might at times be less than
BPA's PF rate. lt is intended to prevent the uti]ity from being forced to pay
BPA during such times, but also limits the amount of later benefits the
utility can receive. (See Figure B-2.)
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Figure B-2

Effect of Election to 'Equalize Rates
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APPENDiX_,C

Thls appendlx has three sectlons, Sectlon 1 describes important terms
essential to an understandlng of Paclflc Northwest hydro operatlons plannlng.
Sectlon 2 describes the processes of perlodlc operatlons plannlng undertaken
by BPA and other Paclflc Northwest parties, Sectlon 3 descrlbes borrowlng
techniques _vhlch allow Coordlnatlon Agreement partles to shape the
avallabllity of flrm energy from month to month and from year-to-year of the
crltJcal perlod,

SECTION 1: IMPORTANTTERMS

C.1 Federal Columbia River Power S_stem (FCRPS) as a Multi-Use S_stem

The Federal Columbia River Power System serves multlple purposes in addltlon
to power generation' flood control, navlgatlon, recreation, irrlgatlon,
flsh_ry beneflts, and other such nonpower uses, BPA markets the power from
FCRPSprojects pursuant to the Bonneville Project Act and other Federal
legislatlon and orders, FCRPSprojects are operated by the U.S. Army Corps of
Engineers and the Bureau of Reclamatlon. BPA and these agencles have
Memorandums of Understandlng recognlzing each others' responsibllltles and
establlshlng operatlng arrangements. Nonpower uses and electric power
production are brought together in the development of "operatlng constralnts"
(see dlscusslon of Operatlng Constralnts below), and "operatlons plannlng"
(see Sectlon 2 of thls appendlx).

C.2 The Pacific Northwest Coordina,tion Agreement (Coord___'_tnati.onABreement)

The electrlc utlllties of the Paclfic Northwest plan and operate their systems
in a coordinated manner. BPA plays a major role In thls planning. Thls
Plannlng is carrled out under the specifications of the Agreelnent for
Coordinatlon of Operatlons among Power Systems of the Pacific Northwest, also
known as the Paciflc Northwest Coordlnatlon Agreement. The Coordinatlon
Agreement's major provislons deal with preparatlon of the Annual Operating
Plan, and the monthly, weekly, and dally operations of the parties' generatlng
systems. Coordlnatlon of reservoir operatlons is given special attention,
particularly when there is diverse ownershlp of generating plants downstream
from a reservoir.

The Coordinatlon Agreement provldes for a Coordlnation Contract Commlttee,
whlch Is responsible for preparlng studies and the required Annual Operating
Plan. The committee receives technlcal assistance from the Northwest Power
Pool Coordinatlng Group.

The Agreement does not cover two signiflcant aspects of coordination:
long-range planning of new resources, and short-term hour-by-hour coordinated
operatlon of generating facllities.
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A11 major generating ut111tles in the Paclflc Northwest are parties to the
Coordlnatlon Agreement, except The Idaho Power Company, Idaho Power does
coordinate its Brownlee Reservoir operations In concert wlth the Agreement to
a certaln exteht. Jolnt plannlng Is essentlal because the system utllltles are
Interconnected electrlcally through shared transmlsslon fac111tles, and
ilydraullcally through the effect of released water on downstream hyd1"oelectrlc
projects, The advantages to the reglon of operatlng a coordlnated system are:

• ablllty to take advantage of more efflclent operatlon of hydro resources;

• ablllty to exchange power among member utllltles;

• asslstance galned durlng emergency outages of transmlsslon llnes oy
generators;

• ablllty to take advantage of dlversltles among systems In loads,
generation, and malntenance outages; and

• reduced overall costs from coordlnated use of all faclllties and
e11mlnatlon of dupllcatlve or multlple generatlon, transmlsslon, and
control facllltles.

Reservolr-ownlng partles and partles wlth downstream generatlng plants
coordlnate storage and release of water and Interchange power among systems to
achleve more efflcient use of the hydro system for the region and greater
guarantees of meetlng flrm load.

0.3 Operatinq Constraints

FCRPSplants are operated to produce power wlthln "operating constraints,"
some of which descrlbe the physical operatlng llmlts of, the project, and some
of which priorltize the use of the project between power and nonpower uses.
Operatlng constraints may llmlt maxlmum or mlnlmum reservoir ]evels, project
outflows, spills, rates of change of outflows, or many other operating
parameters. These ]Imlts are often dlfferent for varlous tlmes of the year.

Operatlons plannlng Is another Important gulde to FCRPS operation, and to the
trade-offs between power and nonpower functions of each project.

At the time each hydroelectrlc project Is designed, numerous operatlng
parameters are deflned. These include the maximum and minimum reservoir
elevatlons, mlnlmum outflows, and other parameters. Operating ]Imlts
sometlmes include maximum rates of change of reservolr levels or outflows.
Some may be the direct result of physlcal design parameters: for example, the
minimum reservolr elevatlon may be determined by the vertical placement of the
outlet works. Some may be to preserve exlstlng river uses. A good example of
this is the minimum project outflow. Some operating constralnts may be
established to obtaln benefits for uses other than power, for examp]e, minlmum
outflows may be establlshed to provide water for irrlgation or for downstream
navigation. Minimum reservolr elevations may be establlshed to permit
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navlgatlon or recreatlon on the reservolr. Flood control operatlon of typical
Paclflc Northwest reservolrs results In some of the most complex operatlng
constralnts. These usually vary both seasonally and with forecasts of runoff,
To tile extent these constraints are establlshed durlng the d,eslgn phase, they
are taken Into account In the studles which de_ermlne the feaslbl]Ity of the
project, After a project beglns operatlng, addltlonal operatlng constralnts
may have to be establlshed, posslbly because some effect of operatlons was
overlooked Irl the deslgn phase or because condltlons have changed, Hopefully,
these constralnts wlll not be so great as to undo the feaslblllty of the
project,

While some constraints are very deflnlte;, for example those based on the
physlcal characterlstlcs of the project, others may be slmply a prlorlty of
use. Not Infrequently, nonpower constralnts can be met without adversely
Impacting power productlon. However, when siml]ar constralnts are applled to
many FCRPS projects, meetlng them all may become Imposslb]e, Some constralnts
are more deflnlte, whlle others express a deslre for a certaln operatlon If lt
Is posslble without Impactlng other uses.

0,4 Water Budcle_t-

As mentloned prevlously, the Northwest Power Act gave BPA slgnlflcant new
responslbllltles to mltlgate the effects of the development and operatlon of
the FCRPS on flsh and wlldllfe. These actlvitles are conducted wlth the

guidance of the Northwest Power Plannlng Councll's Flsh and Wlld]Ife Program.
One of the flrst measures taken by BPA and hydroproject operators to carry out
the Counc11's flrst Program was the Imp]ementatlon of the flrst Water Budget
in ]983, BPA treats the Water Budget as a flrm operatlng constralnt that
allows for the Flsh Passage Managers to _equest certaln levels of flow in tlle
Columbia and S.nake Rlvers between Aprll 15 and June 15 to help juvenlle salmon
and steelhead achleve thelr downstream mlgratlon to the sea, For the l_later
Budget, water Is reserved In the reservoirs and Is released, elther through
the turbines or as splll, dependlng on the demand for energy, at tlmes and In
quantltles as speclfled by the Fish Passage Managers wlthln the guldellnes of
the Water Budget plan. The Water Budget results In an amount of Firm Energy
Load Carrylng Capablllty (FELCC - see followlng discussion of FELCC) to be
produced In the Aprll 15 to June 15 perlod whlch Is In excess of the demand
for flrm energy. I lt results In an overall decrease In the amount of flrm
power whlch can be produced to meet the reglon's flrm loads, Thls decrease Is
borne collectively by the Coordlnatlon Agreement partles. Affected partles,
Includlng BPA, attempt to store the excess flrm energy from Aprll 15 to
June 15 outslde the Columbla River Basln or market it,

0.5 Annual Spill Plans

Until malnstem Columbla and Snake River projects are properly screened to
protect fish runs, the Council's Fish and Wildlife Program calls for spl]Is of
water to carry flsh over dams instead of letting the fish pass through the
turblnes. Enough splll must be provlded to protect at ]east 90 percent of the
young fish at each project through the mlddle 80 percent of the runs. The
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Program calls for project owners and operators to develop and Implement sp111
plans, These plans llst percentages of splll for speclflc pro_ects,
Development and Implementatlon of splll plans are multlparty efforts Involvlng
flshery agencles and Trlbes and project owners and operators, BPA and flshery
agencles and Trlbes have developed a IO-year splll agreement whlch would set
forth spllls at speclflc projects pendlng completlon of other acceptable
bypass methods.

0,6 The 0ritical Period

The crltlcal perlod Is that portlon of the hlstorlcal 50-year streamflow
record whlch, when comblned wlth draft of all available reservoll' storage,
w111 produce the least amount of energy, wlth energy used accordlng to
seasonal load patterns, At present, the coordlnated system's crltlcal perlod
is about 3 I/2 years long, encompasslng the hlstorlcal perlod from September
1928 through February 1932,

Prlor to the construction of the three "Canadlan Storage" reservoirs and the
L1bby dam, the coordinated system's crltlcal perfoal was about 9 montlls long,
encompassing the hlstorlcal months from September 1936 through Aprll 1937,
The data on actual water condltlons that prevalled durlng the crltlcal perlod
are used wlth current data on loads and resources to determlne FELCC,

C.7 Firm Energy Load Carr_c_9___pAbility_ (FELOC)

FELCCts the level of energy capable of being produced by the hydrogeneratlon
system uslng all of the reservolr storage in comblnatlon wlth crltlcal perlod
streamflows, FELCCis used to determine the levels to whlch the coordinated
system's reservolrs may be drafted to produce flrm energy, As wl]l be
descrlbed In Sectlon 2, FELCCfor the multl-year crltlcal perlod Is calculated
for the Flna] Regulation. The Coordlnatlon Agreement's publlshed annual
operatlng program Includes the flrm energy load c,_rrylng capabillty (FELCC)
for each month of the comlng operatlng year for the coordlnated system and for
each partlclpant.

C.8 Refill

Each year, Coordlnated System Operatlons endeavor to reflll reservolrs each
summer to what is referred to In the Coordlnatlon Agreement as "normal t3p
elevation," Operations durlng the year are constantly analyzed In light of
best available data to check thelr effect on probabillty of reflll, (See also
Variable Energy Content Curves In Section 2 below,) If refill standards are
not achieved, Coordlnatlon Agreement partles must adopt the FELCCfor a
critlcal perlod year other than the first year, In such a case, FELCCShlft
Is not avallable. (See Sectlon 3 below,) If flrst year FELCCIs not adopted,
partles may have to increase expenslve thermal operatlons, make outslde
purchases, or use restrlctlon rights such as those in the DSI Power Sales
Contracts. (See Alternatlve 4.3, Increase Ouallty of Servlce to DSI Flrst [I

Ouartl le, )
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SECTION2: THEOPERATIONSPLANNINGPROCESS

C,9 Annual 0peratln9 Plan

Each year, an operat:tng plan is prepay'cd For tile next July--Jurle operating
year, It combtnes the operating characteristics of thet'mal arid hydt'oelect:l'tc
plants, load forecasts, and historical sl:reamflows to der:ct'mine system
capabtlltles, it uses nlonl:hly (sometimes half-mont:ll) time tncl'emenl:s, ]:t
describes loads and resource capabtll t:les til terms oF two quant:{ t:tes--average
energy For monthly periods, and peakloacl or generating capability clurtng the
month, The purpose of the Annual Operating Plan ts to determine how much load
carl be served with extst}ng resources,

0,10 Determlnatlon of The Multi-Year Critical Period and FELCC

Preparat}on of the Annual Operating Plan starts tn February of each year,
Participants In the Coordination Agreement (BPA, vartous Investor-owned
uttllttes, pub]lc utilities, and hydroelectric project operators) submit
loads, resources, and operating constraints for a muitlyear period (that ts,
each year they submlt data for' the next 4 years) For" use }n developlng an
Annual Operating P]an, The Northwest Power Poo] Coordinating Group then uses
a computerlzed model to produce the Actual Energy Regulation study to
determine the crtttca] perlod for the coordlnated system and the total FELCC
for the coordlnated system and ffor each member system, The plannlng mode]
takes Into account the constraints imposed on the system <F]ood control,
navigation, Irrigation, the Mater Budget, and other Factors),

An important concept of the Coordlnatlon Agreement ts that the energy studles
are made by ustng the total coordinated system as Iri tt were a slngle-
ownershipsystem,

0,11 Permitted Change_s

In preparlngthe Annual OperatingPlan, individualsystems in the coordinated
systemdetermlnethermalplant capab111tles,plannedmaintenance,outages,
power sales and purchases,and constralntson reservolrdraft rates of
Indlvldualreservolrs, The goal Is to match generatlonmore closely to load,
These changesmay somewhatreduce the coordlnatedsystem's capabllltlesfrom
those developedfor a s1ngle-ownershlpsystem,but changes are carefully
11mltedIn order not to Invalldatethe basic conceptof operating a slngle
systemof resourcesto meet a slngle load,

C.12 The Final Regu/ation

After permltted changes have been made, the flna] study results are
publlshed, The publlshed results of the flnal regulation Include the FELCC
for each month of the year for the coordinated system and for each
participant. These numbers normal}y come from the flrst year of the cFltlca]
period in the study just completed. If coordlnated system reservolrs have
failed to refill durlng the summer, they may come From the second, third, or
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even fourth year tn a study completed tn a prtor year, The results of the
Ftnal Regulation are Important because they determine the extent to whtch the
coordinated system's reservoirs may be drafted to produce F}rm power If normal
or better flows occur, <Nhen lower that] normal flows occur, pr'oportlonal
draft potnts, described below, are used,) If a parttclpant ha_, ,'._ed the
Coordlnatlol; Agreement to shape Its FELCC Into a pattern dtfrel,_ I. from Its
firm load (for example, to Increase an amourl_ of marketable surplus as
described In Section 3 below), this w111 be ref=lected tn t:llat partlclpant's
and the coordinated system's monthly FELCCshape,

0,13 The Critical Rule Curve--Levels to Meet Firm Loads

AFter permitted changes have been made, the l'esults of the ftnal regulation
study are published, Two Important: guldes to seasonal reservotl' operations
are developed from the studtes, One ts tl_e "critical _'ule curve," It ts a
tabulation for each reservoir of the elld-of:-ITIOIl_h elevation that corresponds
to the reservoir's draft under crlttcal period slreamrlow condlttons to
produce the firm energy capability, Because the cl'tttcal petted Is ]orlgel'
than one year, several cr'It}cal rule curves are necessary to descrtbe each
reser'votr's draft regtme during the ftrst.-year, secorld-year, third-year, and
fourth-year of the crlttcal perlod, The crtttcal rule curves for an
Individual system or for the coordinated system can be constructed by
converting the remaining storage In each reservoir at the end of the month to
untts of energy, ' then totalling all reservoirs tn the system. The crtttcal
rule curve ts an Important gutde to operations, If the coordinated system
reservoirs are below the crltlcal rule curve level, then ttle reoccurrence of
one or posslbly more historical sequences of low streamflows could result In
the Inability of the system to generate 1ts ftrm energy capability, even If
ali Its reservolrs were drafted empty, Thus, operation of the coordlnated
system reservoirs below their crltlcal rule curves could jeopardlze the
system's ablllty to meet Its flrm loads for the remainder of the crlttca]
perlod.

C.14 Eneryy___Q£..n_!;ent_._._Ourve-_-Leye..!s .to Protect ..Ref..i_l!.

A second rule curve developed from the flna] study Is the "energy content
curve." The energy content curve for each reservolr ls the higher of 1ts
crltlcal rule curve or the ]owest ]eve] from whlch the reservoir would have a
95 percent probabl]lty of r'efllllng by the fol]owlng July 31, Refl]]
probabt]Itles are based on an analysts of 50-year hlstorlca] streamflows at
the reservoir,

The energy content curve ts a very Important gulde to operations. In order to
protect the system's ablllty to develop Its firm en6rgy capablllty In future
years, systems are not permltted to generate energy In excess of thelr FELCC
loads If thelr system of reservolrs Is below the energy content curve as long
as such energy can be stored, Th{s means that the use of streamflows to
refll] a reservolr Is glven prlorlty over thelr use for generating nonflrm
energy, Thus, the energy content curve Is the prlmary gulde that system
operators use to determlne whether nonflrm energy Is aval]able for sale from
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their systems, The energy content curve also defines the rights and
obllgatlons of partles to recelve or dellver Irl lleu energy, and rlghts and
obllgatlons between reservoir operators and downstream plant operators
regarding the release of stored water for use at downstream plants (or
dellvery and return of energy In lleu of such releases).

0.15 Pe_r..!.od.!.c.Upd.ates_,.::Varlable EnerBy Oont:ent Curves

Almost every year, an arlalys]s of snowpack, preclpltatlon, and other varlables
w]]l Indlcate that culrent-yeal' condltlons are better thc_n cond]tlons during
the hlstor]cal year ol] which the energy content curve was based. In
accordance wlth procedures in the Coorcllnatlon Agreement, each reservolr
operator prepay'es forecasts of" each reservoir's volume of spring snowmelt
runoff as soon after the beginn]ng oF each month, January through July, as the
necessary data become avallable, Stal:Istical formulas are applied to the
hydrometeorologlcal observatlons and the resultlng forecasts are used to
compute a "variable energy content curve" simllar to the energy content curve
prepared prlor to the operatlng year. The variable energy content curve Is
the best estlmate of the lowest level _:o whlch the reservoir may be drafted
without Jeopardizing the coordinated system's abillty to r'efilll the
reservolrs. Once lt becomes av_Lllable, the varlable energy content curve
supersedes the energy content curve for ali purposes under the Coord]nation
Agreement,

C. 16 _Prop_o_ct.!on__a!_...Qr__aft..p...o_..!nt.s.

Reservoirs may be operated to their proportional draft points instead of their
crltlcal rule curves If thls Is necessary to develop the FELCC of the
coordinated system. Thls Is likely to happen during years of below-normal to
well-below-normal wat:er, Proportlona] draft polnts are del:ermined by assumlng
that hlstorical critical water condltlons were present and that loads were
exactly equal to FELCC. Tlle reservoirs are drafted proportionally between
their crltlca] rule curves. The Northwest Power Pool Coordlnatlng Group, in
produclng the Actual Energy Regulatlon study for the Northwest utilltles, also
produces the proportlona] draft polrlts, The tlme span of the Actual Energy
Regulatlon covers the present month and the month following. This study Is
done at least twlce a month, and Is based on estlmated streamflows and FELCC,
whlch may cause the end of month proportional draft polnts to change
slgnlflcantly. This causes the project operators to contlnually reassess the
planned operatlon of their reservoirs and, If necessary, change thelr
operatlons to increase or reduce drafts on their projects to adhere to the
proportional draft points.

C. 17 w_eek!y .P_..!an.n!.n9

Each week, BPA personnel prepare an operating plan for the FCRPS encompassing
the coining month, This pldn is divided into lO one-day Irltervals, a 1--week
interval, and a 2-week interva l, The plan reflects the current levels of
reservoirs, the operati,onal status of thermal plants, balances In certaln
types of power sales, and other sysl:em condltions. The load forecasts used irl
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this plan, while based on the trend and general magnitude of the monthly load
estimates used in resource planning and the Annual Operating Plan, are updated
as much as possible. The weekly operating plan forecasts reflect recent
trends relative to the operating plan and current weather forecasts. The
weekly operating plan also differs from the Annual Operating Plan in that
forecasted probable streamflows are used, based on current streamflow levels
and weather forecasts.

The most recent energy content curves (or proportional draft points) are used
to guide the weekly operation of major storage reservoirs. The weekly plan
regulates the water level behind pondage projects such as Bonneville Dam, as
opposed to the Annual Operating Plans, which use monthly intervals and assume
no net water regulations at pondage projects during the month.

BPA personnel preparing the weekly operating plan are in frequent contact with
the Corps of Engineers, the Bureau of Reclamation, entities operating thermal
plants supplying BPA, and utility and industrial customers of BPA.
Tnformation coming from all these sources is reflected in BPA's weekly
operating plan. A large, complex computer program is used to make the
necessary calculations and simulate water regulation of the river. Normally,
the weekly plan is based on forecasts of loads and streamflows most likely to
occur, although occasional situations call for special studies, such as
studies using streamflow levels that have some low probability of occurring.
These weekly operating plans are one of the important tools used by BPA
management in making decisions regarding availability of nonfirm energy for
Northwest utility and industrial customers and surplus energy for export from
the region. The weekly plan permits BPA managers to anticipate operating
capability, and is used to deter'mine the best manner of project operation for
the near term. lt also can be used to determine the probable Federal
generating system ability to meet requests of nonpower interests for special
river operations.

The weekly operating cycle supplies some of the information BPA managers use
to make major decisions regarding reservoir operations, service to nonfirm
loads, operation of thermal resources, operations for nonpower purposes such
as Water Budget and flood control, and power purchases where such purchase is
optional.

SECTION 3: BORROWINGTECHNIQUES USED BY THE COORDINATEDSYSTEM

C.18 Borrowing Techniques Used by Ali Coordinated System Parties

FELCC Shift

• As described in Section 2 above, FELCC for the coordinated system is first
determined as a whole amount for the multiyear critical period,
distributed across the years as necessary to meet firm obligations. This
is done pursuant to a submittal of data from the parties, made
approximately February 2 of each year. The previously described
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lengthening of the critical period to more than 1 year introduces some
difficu]t to understand but important concepts into the annual planning
and operating processes. FELCC Shift is a planning mechanism by which the
Coordinated System plans to generate more FELCC in one portion of the
critical period while generating less in another. Usually, FELCC is
shifted into the first year of the critical period, resulting in deeper
drafts of reservoirs. This borrowed water has a high probability of being
restored each year by normal annual snowpack and runoff.

• In early April, the parties again submit data, this time specifying
"Estimated Adjusted Firm Energy Loads," and indicating how much FELCC they
desire for each month. This Estimated Adjusted Firm Energy Load must
equa] the average critical period FELCC previously developed. This data
submittal shows the parties' desires for FELCC shift and for shaping of
energy among the months of an operating year.

• These amounts are required to average the same as that participant's
generating system capability during the critical period and to meet
certain other constraints on their monthly distribution. The
month-to-month shaping of FELCC to the extent permitted affects the
monthly distribution of the coordinated system's hydro generation, and
therefore the end-of-month levels of reservoirs shown in the critical
period study. After the final regulation is completed, these become the
basis for each participant's FELCC and for the critical rule curves of the
coordinated system's reservoirs.

• The combined requests for shifting and shaping cannot result in a need for
generation which exceeds the amount of power the system can produce within
its various operating constraints. Constraints set by the U.5. Army Corps
of Engineers and the Bureau of Reclamation on end-of-year drafts limit the
total amount of system FELCC shift.

• Other constraints on FELCC shift are imposed by the Coordination
Agreement. Parties may not shift FELCC so as to create a surplus in one
period at the expense of a deficit in another period. If there is surplus
FELCC for the critical period, parties may move it forward. If there _.'ere
an overall deficit in FELCC for the critical period, parties may delay it
to a later year. If the system fails to refill such that planning must be
based on a second or third year of the critical period, FELCC shift is not
available.

Flexibility_Energy

• The Coordination Agreement allows parties to make limited changes in the
amounts of FELCC allocated to each month of the Operating Year. A
Flexibility Account is kept for each party showing the accumulated
increases or decreases for an Operating Year. The amounts of FELCC
increased in an early month must be balanced by corresponding decreases in
later months, and vice versa. Each Flexibility Account starts at zero on
July 1 of each Operating Year and must be brought to zero by the end of
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the Operating Year, or the end of the critical period, if the critical
period ends within an Operating Year.

The amounts of monthly changes are l lmited by a number of constraints in
the Coordination Agreement. For" example, at any time, the net total of
increases in monthly FELCC shown in the Flexibility Account may not exceed
5 percent of that party's FELCC remaining between that date and the date
on which the Flexibility Account balance must be brought to zero.

• All the above-described borrowing techniques are used by BPA and other
parties to the Coordination Agreement for service to their customers.
Flexibility Energy is especially important for BPA's Actual Computed
Requirement customers to match their FELCC to actual load. In addition, a
party with firm surplus FELCC or with loads which underrun the estimates
used in preparing the AOP may use Flexibility to better market this energy.

0.19 Use of Borrowinq Techniques for DSI Customers

Under the Northwest Power Act, BPA is to continue to plan firm resources to
serve 75 percent of the total DSI requirements in addition to its other firm
loads. As stated in the Senate Energy Report (p. 59) for the Northwest Power
Act, the balance of the DSI load is to be served with resources which are irl
excess of critical planning amounts but which are operated to meet the entire
DSI load "as if it were firm."

As explained in Appendix B, BPA divides the DSI load into four quartiles. BPA
is not obligated to acquire resources to meet the First Quartile of the DSI
load; instead, BPA uses techniques to serve the First Quartile that are
defined in the DSI Power Sales Contract. Aluminum smelters may elect service
under the Variable Rate contract, which will then temporarily supercede the
Power Sales Contract provisions regarding rates and quality of service. These
techniques include nonfirm energy when available, borrowed firm energy from
future months or years (FELCC Shift, Advance Energy, and Flexibility Energy),
and Surplus Firm Energy Load Carrying Capability (Surplus FEL.CC). Advance
Energy is a borrowing technique which is primarily relevant to DSI service.
FELCC Shift and Flexibility Energy are borrowing techniques used by all
Coordination Agreement parties for various purposes.

Advance Energy

• Advance energy is energy which is produced by drafting a particular
reservoir below the lowest level otherwise permitted under the
Coordination Agreement. The resulting energy is delivered to a customer
with the provision that the customer replace it if the delivering party
later determines that it needs the energy to meet its firm obligations.

• Nith respect to BPA use of this technique, the U.S. Army Corps of
Engineers and the Bureau of Reclamation have defined limits within which
BPA may draft specified reservoirs. Coordination Agreement parties other
than BPA have generally not used this technique except to retain and
market the energy produced at their downstream plants when BPA makes
provisional drafts from Federal reservoirs.
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• Advance Energy has its beginning in the 1950s, when BPA delivered what was
then called provisional energy to its DSIs during fall months. This
energy was produced by drawing water from the Hungry Horse reservoir. The
limited energy available was delivered "provisionally" to serve DSI
lnterruptible loads when nonfirm energy was not available. (The amount of
interruptible load was not the same percentage of each DSIs' load under
the pre-Northwest Power Act contracts in place at this time.) If BPA
later needed the energy wt_ich that Increment of water was planned to
produce to meet BPA's firm loads, the DSIs would replace the energy, even,
if necessary, by reducing their firm loads. Thts contractual agreement
called for the energy to be replaced only if BPA needed the energy the
water could have produced, but for the provisional drafts, treating that
water as the 1ast water to be released from the reservoir. Only
once--following the 1974 drought--was return energy requested.

• Later, but before the Northwest Power Act, this arrangement was expanded
to use other major Federal reservoirs and the name was changed to Advance
Energy. Many documents use the term provisional energy, but the DS[ Power"
Sales Contract uses the term Advance Energy. The practice of provisional
drafting of reservoirs was formalized in section 9(n) of the Pacific
Northwest Coordination Agreement.

FELOCShift

• FELCCShift is also used to serve the DSI First Quartile. FELCCShift
used to serve the First Quartile of DSI customers is the same borrowing
technique as is used by Coordination Agreement parties for various loads.
However, DSIs are subject to future restrictions of their Third Quartile
loads if coordinated system reservoirs fail to refill, the year from which
the shift was made is adopted, and BPA needs the energy to meet 1ts firm
obligations. Other-customers are not subject to such restriction rights
though they may have to bear the costs of purchases or operation of more
expensive resources. Advance Energy differs from FELCCShift in that
FELCCShift is done at the time the Annual Operating Plan is prepared,
whereas the Advance Energy operation is not reflected in the annual
planning process. Also, Advance Energy had, in the past, been reserved by
BPA for use only for its DSI loads, and is still used predominantly for
that purpose. FELCCShift is used by BPA for service to DSI loads and
other markets, and is used by other regional utilities for various
purposes.

FlexibilitLEner__

• BPA uses its Coordination Agreement flexibility rights to shape its FELCC
among months of an Operating Year for service to the DSI First Quartile,
among other purposes.
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_Comb_ina_t...!.gnO_f._T_echni qu_e.s

• During DSI contract negotlatlons, negotiators real]zed that FELCC shift
could not provlde full service to the Flrst Quartl]e load throughout a
contract year following reservolr refl]l, Instead, the contract provides
for tile use of FELCC Shlft, Advance Energy, and use of Coordination
Agreement f]e×ibillty accounting unti] the date of aval]abi]ity of the
forecast, determined by BPA to be the flrst rellable forecast, of the
Columbia River Basin volume runoff. Thls date is considered to be January
]0, The DSI Power Sales Contract calls for all three techniques--FELCC
Shift, Flexibllity Energy, and Advance Energy--to be used by BPA to serve
the First Quartile loads up to the date of that forecast, This was done
mainly because studies made at the time of the negotiations indicated that
use of all three of these devices would be needed to meet the First
Quartlle load for the entire period from about Labor Day to January I0,
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GLOSSARY

The words below are defined for the reader as they are used in this

Environmental Impact Statement.

AC - (See Alternating current .,)

aHW - (See Average_megawatts. )

Absolute - Being fully as indicated; independent of any other value or

standard; not comparative or relative (opposed to relative).

Access - (See Intertie access.)

Acid deposition - The combination of oxides of nitrogen and sulfur, in the

aic, with water, forming acid rain or snow, which may adversely affect water

resources and plant and animal life.

Atr'e-foot - The voltmle of water that will cover an area of l-acre to a depth
of i foot,

Advanced Energy - Electric energy delivered by BPA to industrial customers

in lieu of restricting firm power deliveries when the Federal Columbia River
Power System's reservoirs are being filled. BPA may call this energy if it is
later needed to meet BPA's firm loads.

Air" basins - Defined areas which generally confine the air-borne pollutants

produced within them. Air pollutants tend to circulate and mix together
within a basin.

Alluvial fad - A low cone-shaped deposit of sediment laid down by a

swift-flowing stream as it enters a plain or an open valley, common].y in dry

regions with interior drainage.

Alpha - In the field of statistics, the probability (percentage) of erring

by rejecting the null hypothesis when it is actually true.

Alternatingcurrent(AC) - Term applied to an electric current or voltage

that reverses its direction of flow at regular intervals and has alternately

positive and r_egative values, the average value of which (over a period of
time) is zero.

Ambient Air -Ambient air is the air surrounding a particular spot, such as

a power plant.

Anadromous Fish - Fish species that spawn and initially rear in fresh _¢ater,
migrate and mature in the ocean and returTl to fresh water as adults.
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Applicable rate- The rate(s) contained in rate schedules for service of a

defined type.

Aquatic biota - The plant and animal life of a water body, considered as a
total ecological entity.

Aquifer - Any geological formation containing water, especially one that
supplies water to wells, springs, etc.

Artifact - An object of any type made lay hmnan hands. Tools, weapons,

pottery, and sculptured and engraved objects are representative artifacts.

Average megawatts (aMW) - The average amount of energy (number of megawatts)

supplied or demanded over a specified period of time.

Avoided-cost methodology - A method used to determine the payments from
utilities to qualifying facilities (QF's) under PURPA• The utility pays the

QF an amount based on the costs for power the utility avoids by purchasing

power from the QF.

Baseload - In a demand sense, a load that varies only slightly in level over

a specified time period. In a supply sense, a plant that operates most

effic!ently at a relatively constant level of generation.

Benthic insects - Insects living on the bottom of reservoirs or streams.

Block slump - The (usually limited) downward displacement of a mass of earth

as a unit, often caused by excessive soil saturation.

Boreal - Pertaining to the forest areas and tundras of the Nortll Temper at_:

zone and Arctic region.

Bottom-ash - Uncombusted materials which accumulate in the bottom of a

boiler and which must be removed and, generally, disposed of as solid wast_.

Brackish - Containing some salt. Brackish water often restl]ts Where fr(::sl_
waters meet the ocean.

Buffering capability - The ability of a material to resist a challge izlp}l
(acidity or basicity) when an acid or base is added.

Bypass - Water released from a project which does not go through the

turbines or over the spillway. Bypass may :include leakage, navigatio1_ lC)ck
releases, and fish ladders.

cfs - (See C,ublc feet pe" second.)

CFM VI (See CorrosionForecastin Methodology VI )
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Capacity -The a,louiltof power that can be produced by a generator or

carried by a transmission facility at any instant. Also, the service whereby

ol_e utility delivers firm energy durlxlg another utility's period of peak usage

with return made during the secolld utillty's offpeak periods; compensation for

this service may be with mo,_ey, energy or other services.

Capacity additions - Proposals to increase the power carrying capability of

the l,tertie--the Third AC/CO'['Pand the DC Terminal ExpailsiotlProject.

Capacity/energy diversity exchange - A transaction in which one utility
provides ai_other with capacity service during its peak season, with

compensation as the delivery of additional amounts of energy to the first

utility during its peak season. This type of exchange bene['its utilities that

do tlot peak at the same time, if deliveries and returns can be made at the

time oi: each utillty's system peak.

Capacity/ener'gy exchange - A transaction in which one utility provides

another with capacity service in exchange for additional amounts of firm

energy (exchange energy) usually during of Epeak hours or money under specified
conditions.

Capital costs - The costs to construct a power plant, including the costs of
materials, permits, and interest on borrowing.

Capital investment Jn new resources - (see CaC_a_pita]costs)

Car'r'yirlgcapacity - The amount of energy that a Transmission facility can

carry under specified conditions.

Cogener'atJorl - The generation of power in conjunction with (usually) an

industrial process, using waste heat from one process to fuel the other.

Common Forecasting Methodology VI (CFM Vl)- Filings of projected loads,i

costs, and prices by California utilities to the California Energy CoITunission.

Composite retail rates - The average retail rates calculated for (I) all the

publicly owned utilities and (2) ali the investor-owned utilities in the
Pacific Northwest.

Computed RequiremeNts - BPA utility customers with large power generating
resources, or shares of large resources, purchase power on the basis of

computed requirements. This means that the customers' entitlement to power is

computed within certain minimums and maximLunS. This differs from metered

requirements which entitles a customer to whatever it needs during a month to

serve its regional firm load. All computed requirements customers "assure"

the capability of their firm power generating resources. Some computed

requirements customers may purchase all of the firm power needed to serve the

remainder of their firm ].cad. Other computed requirements customers fix in

advance the amount of power they are going to purchase from BPA either for a

year or for 7 years based on estimates of their power needs which exceed their

assured capabil ity.
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Coordination Agreement -An agreement among several, oil the region't; Largest
generating utilities and BPA which provides rules [!or operation tj[:the

parties' hydroelectric projects as if they were all owned by a single entity.

This agreement makes the best use of the water and storage capabl[[ty oi! the

region by assuring that the whole system is operated as [f lt was all owtled by

a single entity.

Critical Rule Curve - A set of end-of-month reservoir contents whlu.h take

the reservoir from full to empty during a critical, period. Crtti(:al rule

curves are used to guide reservoir operation cluring actual operation.

Crustaceans - Aquatic creatures such as bac_lacles and crabs, which haw-_ a

segmented body, an exterior shell-like skeleton, and paired, jointed limbs.

Cubic feet per second (cfs) - A unit of measurement pertaining to fl.ow of!
water. One cfs is equal to 449 gallons per mlnute.

Cultural resources - The nonrenewable evidence of human occupation or

activity as seen in any district, site, building, structure, artifact, ruin,

object, work of art, architecture, or natural feature that was important in

hLuuan history at the national, State, or local level.

DC - (See Direct current.)

D$1 - (See Direct-service industries.)

Dam passage - The percentage of fish which get from one side of a dam to the
other alive.

Damage functions - Mathematical expressions based on scientific and
socioeconomic observations which can be used to relate exposure to an
environmental condition to an economic or social condition.

Decl ining block rate structure - In a rate schedule for a particular

customer class, a structure that specifies lower kwh rates as constmlption

increases for specified ranges of usage.

Decremental cos'_ - The cost that a utility could avoid by not operating a

power plant; a utility's decremental cost is considered by some regulators to

be a "fair" rate for the utility to pay for purchased power.

Deoxygenation - The depletion of."dissolved oxygen in water.

Detailed Fisheries Operating Plan - A Columb:[a River [tydroe_lectrtc system

operation manual prepared by fish and wildlife agencies and ]indian Tri.bcs fo_:

fish passage related to the mainstem Coltunbia River.

Dewater - (a) To remove water from a solution containing wastes in order to
concentrate and then dispo_;e of the wastes. (b) 'I'o divert or remove water
from a stream or river channel in order to construct or rebuild dams and

related hydroelectric facilities.
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Direct current (DC) -Term applled to an electric current or voltage which

may have pulsating characteristics, but which does not reverse direction at
regul.ar intervals.

Direct Service Industries (DSIs) - Industrial customers (primarily alumJ,zlum

companies) which purchase energy directly fro,l BPA,

Dispatch -The monitoring and regulation of an electri.cal, system to provide
coordination; or the sequence by which electrical generating resources are

called upon to generate power to serve changing amounts of load.

Displacement- The substitution o_' less-expensive energy (usually
llydroelectric energy traiLsmi,tted from the Pacific Northwest or Canada) _'or

more expetls[ve thermal energy produced in California, Such displacetuertt means

that the thermal plants may reduce or shut down their production, saving money

and often rqducing air: pollution as weil,,

Dissolved gas concerltratjons -The amount of chemicals normally occurring as

gases, such as nitrogen and oxygen, which are held in solution in water,

expressed in units such as milligrams of the gas per il.tar of liquid,

Distrabutlort costs - Costs faced by a utility that sells electricity at

retail to consumers, the costs of transporting the power from the transmission
k

substation to the collsumer.

Double-clrcult - The placing of two separat ,_,electrical circuits on the same
row of towers. [;'oralternating current, each circuit consists of three

separate conductors or bundles of conductors,

Downstream Migrant Survival - The survival, of an individual juvenile salmon
or steelhead from the time it enters the mainstem Snake or Columbia rivers,

until it gets below Bonneville Dam,

Drawdown - The distance that the water surface of a reservoir in lowered

froIlla given elevation as water is released from the reservoir (drafted).

Economy energy - Nonfirm energy that can be generated on a partial,ly loaded

generating mill, or purchases of energy, at a price less than decremental

cost, Economy energy is unconditlonally interruptible,

Electrostaticprecipitators- Devices used to remove particulate air
pollutants from an air stream by establishing an electric charge on the

particles which then are attracted to an oppositely charged collector.

Emergence - Migration of hatched salmon fry up through the grave], of a redd

preparatory to continuing their life cycle in open water.

Endangered - A plant or animal species which is l.n danger.' of ext].nct[oll
throughout all. or a signl, ft.cant portion of I.ts range bec.ause Its habitat ts
threatened with destruct:i.or_, drastic modification, or severe curtail.mellt, or'

because of overexploiLatl.on, disease, predation, or other factors; federally
end_l_gered species are off!l(,.ially designated by tile U.S. li'lsll aIId Wt ldl Ire
Set'vice and publ.:lshed l.rl the FI!;I)ERAI, REGIS'I'F,R,



Energizatlon - The point at which a completed energy facility :l.s put Into
ope ration.

Energy Content Curve (ECO) - A set of end-o_'-month reservoir contents which
a_;,_sttrea high probability o_' ref_lling tlm reservoirs,

Energy losses - The difference betweell power supplied and power received,

due to dissipatlon by the transmission line or other facillty.

Energy surplus - A condition in which a utility system can supply ,lcre

energy than is demanded; the energy may be nonflrm, due to water conditioIls,

or firm, due to excess generating capability,

EntralnmeNt - The drawing of fish and other aquatic organlsnm into tubes or

tunnels carrying water for cooling purposes into thermal plants or for

generating purposes into hydroelectric plants. Entrainment increases

mortality rates for those organisms,

Environmental Impact Statement (EIS) - A doctmlent prepared by a Federal

agency on the environmental impact of its proposals for legislation and/or

other major actions significantly affecting the quality of the human
environment. EISs are used as tools for decislonmaking and are required by

the National Environmental Policy Aet of 1969,

Equl llbrlum values - For the projection of BC Hydro's retail power rates for

the EIS, the rates that reflect an economic equilibriu_II of supply and demand,

considering the cost to supply the power (less revenues from secondary sales)
and the loads.

Estuary - A coastal inlet where salt water meets; fresh water, as at a
river's mouth.

Eutrophication - The increase of aquatic vegetation (at the expense of

animal life) as more plant nutrients are supplied.

E×ohallge energy - Under a capacity/energy exchange contract, the energy that

must be generated or purchased by a utility as compensation for capacity

service that was provided by another utility.

E×port sales - The sales of electricity from one region to another.

E×traregJonal - Any entity or piace not within the Pacific Northwest.

FCRPS - (See Federal ColLmlbia River Power System.)

Federal Base System - Resources consisting of hydroelectric fae_ill, ties of
the Federal. government, as well as Washington Nuclear Project No, I and No, 2,
and 70 percent ot_ No. 3, part of the Hanford Nuclear Project, and a portion of
the Trojan Nuclear Project, along with a few other miscellaneous power
generating resources, BPA uses these resources to serve the firm energy loads
of .its customers. When BPA allocates power during perl.ods ot: :lnsuft!tci.ency,
t.t ts the Federal. Base System resources that are used in the allo{:aLiolls
[ormu I a.

=

I)-6



Federal Columbia River Power System (FORPS) - 'l'll_ liydroel.ectr:l.c d_lms on Lhe
(.,'_l.umbla River l_l+t-t,,:ttic:ed by t:he U,8, '[`t:'eLtSttt'y,_ wIllclt c_per,,:ite as a c.'oord+J.riated
genet'atl.ol] syst;elll+ and 17or which I_PA setwes +.ts Lhc power lilarkel.;er,

Federal Energy Regulatory Commission - A Feciera[ ag,c-.,tlc.y wt-ll.c.tl i:evlews
liydi:oel.ectric projects ariel st+tblnt tted appl. ic+atl.otls t!or Ol?t:+l:'ai:l.tlg 1.[tenses,

FELCC Shift - (See J}i}:_U!.L._jierl_,7..tsott.d._CJ_!!_'W.+l!_g..C_LT_lliLl.l_y,) A pl.artful.rig
aet,ct], under the Coord.ttiaLion Agi.'eellieiit;, tn wli:lch they tlydrogysLelll gerierate,q
more el.ecCr:t.cl. Cy iii one poi"Ll.otl o17 LIle critica[ period wh:l.l.e, geilei.'at;:[ilg less
tn another port[en of the period, Usttall.y Fti]I.XTC ts sh:t.t!'ted lille the first
year of Lhe critical period, i:est.tl, L ttig .til 1.ower tresei:w_t.r l.evel.s,

FGD- (See lZ_l.u__e..-pa_t_.sdes.u_f_+u_r£g_.+.L.t!0.l!,)

Fingerlings - Young or small fisl-t, espect.al, iy very Sllla;[l. Sf;ii.mott OI_ LrouL.

Firm - .In the power industry, guaranteed or assured+ May refer to a

guaranteed supply of power, to guaranteed access to a means to transml.t power,
or, with reference to loads, to guaranteed service for a defined riced.
Usually de17ined for a given period ot7 Lime.

Firm Energy Load Carrying Capability (FELCC) - The level of energy capable
of being producect by the hydrogeneration system using al. 1 of the reservoir
storage in combination with critical period streamflows. (Critical period

re[:ers to that portl.on of the h:tstorical 4()-year sLrealnf_ow record which

produces the least amount of energy, w:Ith energy being used according to

seasonal load patterns.)

Firm energy load carrying capability - {['he minimum level of energy that can
be produced and shaped to load during the period it would take reservoirs to

be dral:ted from rut.1 to empty under critical streamf[ow conditions.

First Quartile - The DSIs electric operating demands are divided InLo four

quartiles. The upper quartile (also ca1.1ed first or t_o.i_) is that portion of
the DS['s electric load which BPA may restrict for any reason or which DSI's

, may curtail for any reason,

Fish ladder - A series of ascending pool.s constructed to enable salmon or

other fish to swim upstream around or over a dam,

Fish passage facilities - Features of a hydroelectric or other type of dam
to enable fish to move arotllid, through, or over them wi. thout harnl.

Fish Spill Plan - A plan to provide a certa.l.n percentage of the Lot:al fl.ow
of a project as spill, for Federal and nott-Federal pt+oject;s.

Flaring -The practice of disposing of a waste combustt.bl.e gas by burlling it;
t+n a open flame w:i.ttiout recovery of lieat; and, typ.t+cal, ly+ at tlie top of a slack.
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Flow rate - The volume of a fluid which passes a point in a defined channel

per unit of time.

Flow regimes - The pattern of flow _s it changes with time over the course

of some specific time period.

Fluctuationzone - The area between the maximum and minimum water levels in

a reservoir.

FIue-gas desulfurization (FGD) -The process of removing sulfur dioxide and
other oxides of sulfur from gases generated by combustion or some other

process before they are discharged to the atmosphere.

Fly-ash - Particulate matter remaining after combustion of a material which

is entrained into the gas stream, a_id which may irl large part be captured by

an air pollution control device and, generally, disposed as a solid waste.

[ly-ash not so captured is discharged as particulate matter into the

atmosphere.

Foodweb - The interlocking pattern of food chains that results from their

interconnection with one another; a way of presenting the flow of energy

through an ecosystem.

Forced outage - The unexpected failure of some part of the power sy:_tem to
perform its function.

Forebay - The portion of the reservoir at a hydroelectric plant which is

immediately upstream of the generating station.

Formula allocation - Conditions established by the NT_AP for allocating

access to the Intertie, specified by formula.

Fossil fuel -A combustible, carbonaceous material formed from the remains

of ancient plants and animals. Common fossil fuels include coal, natural gas,
and derivatives of petLoleum such as fuel oil and gasoline.

Functional capacity - The actual power carryfng capability of a transmission
line.

Fuel conversion efficiencies - The ratio (commonly expressed in percent) of

the heating value of the fuel used per unit time to the power output of a

generating plant.

General Contract Provisions (GCPs) - Power sales contract provisions contain

detailed information on charges, rates, delivery, equipment, billing,

metering, and other provisions required by statute. These provisions are

common to _ll BPA power sales contracts and are also contained in other BPA

contracts. (Ali references to GCP Form PSC-I, dated 8-25-81.)

Geothermal (energy) - The heat energy available in the rocks, hot water, and
steam in the earth's sur)surface.
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Groundwater - The supply of fresh water under the earth_'s surface in an
aquifer or soil.

Hydraulic head - The vertical distance between the surface of the reservoir
and the surface immediately downstream of the turbine and dam.

Hydraulic residence times - The average travel time for a particle of water"

through a reservoir or other body of water.

Hydro Block - The electrical energy available from the hydro system which is

divided into various portions or "blocks," depending on conditions applied to
its use.

Hydrocarbons - Chemical compounds containing hydrogen and carbon. Some

hydrocarbons may become air pollutants. Some hydrocarbon air pollutants are

carcinogenic, and some react with other air pollutants to form photochemical

smog.

Hydroelectric - With reference to a power system, the production of electric

power through use of the gravitational force of falling water.

Hydrology - The localized conditions relating to the occurrence,

circulation, distribution, and properties of ground and surface waters.

Hydrostatic testing - The use of pressurized water to test a tank, pipeline,

or other equipment for leaks.

10U - (See Investor-ow_led utilities.)

Investor-Owned Utilities (lOU's) - Privately owned utilities whose programs

are financed by private (nongovernment) investors in the utility's stocks and
bonds. (In contrast to publicly owned utilities.)

ISW - (See Inland Southwest.)

Impoundment- The accumulation oi water in a reservoir.

Incubation - The period between fertilization of an egg and its hatching.

Inland Southwest (ISW) - For the purposes of this EIS, the States of Nevada,

Arizona, Colorado, Utah, and New Mexico.

Instantaneous flow rate - The minimum amount of flow required (usually in

terms of fish survival and functioning) at a given moment in time.

Irlterruptibility -The extent to which the flow of power can be stopped for

a given period of time. By agreement, the supply of interrup_tible power can

be shut off to a customer oi_ relatively short (hours or a few days') notice.

Inundation - The flooding or covering up of an area with water. Inundation
occurs when a reservoir _s first f]]Jed.
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Juveni le - The stage in the life cycle of anadromous fish when they migrate
downstream to the ocean.

kcfs - One thousand cubic feet per second. A measure of speed and volume of

water flow. (See Cubic feet per second.)

Ki lowatthour (kWh) -The common unit of electric energy equal to i kilowatt
of power supplied to or taken from an electric circuit for [ hour. A kilowatt

equals 1,000 watts.

LCMH - (See Least Cost Mix Linear Program Model.)

LP - (See Marketing Linear Program Model.)

LTIAP - (See Long Term Intertie Access Polic_.y.)

Laissez-faire - A hypothetical hands-off po]icy of Intertie access that

would allow the Intertie to be used on a first-come, first-served basis; no

restrictions would be imposed on access to the Intertie for new resources.

Larvae- The newly hatched, earliest stage of anadromous fish.

Lead Federal agency - The Federal agency charged with primary responsibility

for evaluating in conformance with the National Environmental Policy Act the

potential environmental effects of a project involving Federal action.

Leakage - An amount of water which leaks around a dam without passing

through the turbines, spillway gates, or navigation locks.

Lockage - An amount of water which passes through the navigation locks and

does not pass through the spillway gates or turbines of a dam.

Least Cost Hix Linear Program Hodel (LCHH) - A linear program computer model
that estimates the amount of regional generation and conservation resources

that should be acquired to yield a least-cost resource mix to meet a given

firm load over a 20-year planning horizon.

Least cost mix of resources - The combination of generating (including

conservation) resources that would meet a given amount of load at a given time

or for a given period most economically.

Leveed islands - An area of land completely surrounded by water protected

from flooding during high water by levees, embankments of earth rimming the
island.

Level ized - of costs, a method of calculating equal, periodic payments or

receipts from unequal cost data for the same time period, considering the time

value of money.

Linear regression analysis - The derivation of a mathematical relationship

between dependent and independent variables based on a random sample of
observations.

7
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Littoral zone- The shallower waters near the shore of a reservoir or lake.

Load - The amount of electric power or energy delivered or required at any

specified point or points on a system. Load originates primarily at the

energy-consuming equipment of tile customers.

Load growth - Increase in demand for electricity.

Load management - Influencing the level and shape of the demand for

electrical energy so that it matches resources available as well as long-run

objectives and constraints.

Load profiles - Information on the shape of customers' demands for
electricity over time.

Load/resource balance - The point at which the demand for electricity

matches or balances the amount and type of resources available to serve that
demand.

Lon9 Term Intertie Access Pol icy (LTIAP) - The policy being developed by BPA

to allocate use of the Federal portion of the Intertie for the long term, an

indefinite period that would at least encompass long-term power sales (up to

20 years) and long-term transmission contracts.

LOW water years - Years in which less water than usual is received in a

river system producing power from water flow. This is usually a consequence
of reduced rain/snow fall over the fall and winter months.

MW - (See Megawatts.)

Macroinvertebrates -Nonmicroscopic animals without a spine.

Marginal energy costs - For a generating resource, the cost to produce one
more kilowatthour of electricity.

Marketin 9 Linear Program Model (LP) - A linear program computer mode] that
calculates decremental cost for each utility in the Southwest.

Megawatts (MW) -A megawatt is one million watts, an electrical unit of
power.

Microcl imate -The climate of a small area, as of houses, of plant
communities, or of urban communities.

Mine-mouth - Used to refer to thermal generating plants located close enough

to the fuel source (generally coal) that no [cng-distance fue[ trallsport is

necessary.

Minimum 9eneration constraints - For thermal power plants, the :uinilmm_ ]eve]

of operation that must be maintained to keep the plant ready to generale power
when _)eeded.
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Hodel Conservation Standards - A conservation program developed in

accordance with the Pacific Northwest Power Act by the Northwest Power

Planning Council to define and adopt cost-effective conservation standards as

one o[ the region's electric generating resources.

New Large Single Load (NLSL) - Any load associated with a new facility, and

existing facility, or an expansion of an existing facility which:

-- is not contracted for, or con_nitted to, as determined by BPA, by a

public body, cooperative, investor-owned utility, or Federal agency

customer prior to September i, 1979; and which

-- will result in an increase in power requirements of such customer of

i0 average megawatts or more in any consecutive 12-month period.

Nitrogen supersaturation - A conditioi_ of water in which the concentration

of dissolved nitrogen exceeds the saturation level of the water. Excess

nitrogen carl lead to bubbles of nitrogen in the circul;_tory systems of fish.

Nominal dollars - For economic analysis, dollars in the year specified, not

adjusted for the effects of inflation or the time value of money.

Nonfirm energy - Energy available due to water conditions better than

critical, sold on an interruptible (nonguaranteed) basis.

Northwest Power Act - (See Pacific Northwest Electric Power Planning a!_j

Conservation Act.)

Northwest Power Piaflning Council (Council) - The Pacific Northwest Electric

Power and Conservation Planning Council, established by the Northwest Power

Act. They are charged with devising a regional electric energy plan for the

Pacific Northwest and a regional program to protect, mitigate, and enhance

fish and wildlife in the Columbia River Basin. The Council is composed of two

appointed representatives from the States of Oregon, Idaho, Washington, and
Montana.

Null hypothesis - A statistical hypothesis to be tested and accepted or

rejected in favor of an alternative; specifically, the hypothesis that an

observed difference is due to chance alone and not due to a systematic cause.

Nutrient loading - The quantity of elements or compounds essential as raw

materials for organism growth and development which are dissolved or suspended

in a sample of water.

Offpeak hours - Period of relatively ].ow system demand for electrical

energy, as specified by the supplier (such as the middle of the night).

0utplantings - Fish hatched and initially reared in a hatchery, which are

then planted into natural habitats to continue juvenile rearing.

Overburden - The topmost layers of soil. In this EIS, the 30-50' layers of

soil stripped off to reveal coal seams in the process of strip m]nJi_g.



PCB's - (See Polychlorinated bihepJ_Is.)

PF rate - (See Priority Firm rate. )

PNW - (See Pacific Northwest.)

PSD- (See Prevention of Si_ificant Deterioration increlr_ents.)

PURPA - (See Public Utilitie_s_Re__ul_ato__- Policy Act.)

Pacific Northwest (PNW) - For this EIS, the States of Washington, Oregon,
and Idaho; the portion of Montana west of the Continental Divide; and areas in

Montana, Nevada, and Wyoming surrounding coal plants that serve the PNW.

Pacific Northwest Electric Power Planning and Conservation Act - Signed into

law December 5, 1980, the Act provides for coordinated planning of the Pacific

Northwest's energy future, through a Regional Planning Council with

representation from Oregon, Idaho, Montana, and Washington.

Paired t-test - A statistical comparison between two sets of data used to

determine to what extent they are dissimilar.

Passage survival - The survival rate of migratory fish through, around, or
over dams or other obstructions in a stream or river.

Peak loads - The maximum electrical demand in a stated period of time. lt

may be the maximum instantaneous load or the maximum average load within a

designated interval of the stated period of time.

Percolation- The movement of water through the subsurface soil layers,

usually continuing downward to the groundwater and water table reserves.

Photochemical smog - A type of air pollution resulting when sunlight induces

chemical reactions of other pollutants, notably nitrogen dioxide and

hydrocarbons. Elevated ozone levels are an indicator of photochemical smog

since ozone is one of the products of the photochemical reaction.

Phytoplankton - The plant portion of the floating or weakly swimming

organisms, often microscopic in size, in a body of water.

Plume - The discharge of gas and other pollutants into ambient air, or the

discharge of polluted or heated water into a body of water from its source to

the point where the discharge is no longer identifiable since it has mixed
with the ambient air or the water.

Plunging flows - Water flow over a very steep surface or off of a precipice
into a pool. This situation is one which produces high levels of dissolved

gases in the water, such as nitrogen supersaturation.

Polychlorinated biphenyls (PCB's) -A group of noncombustible synthetic
insulating/dielectric fluids used in certain electrical equipment; found to be

very persistent in the environment and strongly suspected of havizlg
carcinogenic effects.
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Pool Mortality -Death that occurs to a juvenile salmon or steeLl_ead as lt

migrates through the pool or reservoir of a L'un-of-the river project.

Power pool - A power pool is two or more electrIc systems i[r_terconnected aild

coordinated to supply power i.nthe most economical maI_ner for tllei,r combizled

load requirements and maintenance progra,l.

Power Sales Contracts - Contracts which establish the terms and cotldi,tions

of BPA's power sales. The maximu,n term of power sales contracts established

by the Bonneville Project Act is 20 years. ._ll such contracts specify the
quantity of the sale and the rate schedule or schedules to be used for

billing, and incorporate the General Rate Schedu].e Provisions and the

applicable General Contract Provisions. Generally they include a descL'iption

of the point or points of delivery and specify the voltage or voltages at
which the power will be delivered. Other provisions cover special conditions

applicable to the specific customer.

Pre-emergent fry - Fish after they have hatched from their eggs but before

they have left their incubation environment.

Predation - The capturing of prey as a means of maintaining life.

Preference customers - Cooperatives and public bodies (States, public

utility district, counties, and municipalities, in the Northwest whic[l have

been given preferential rights by Congress to federally generated

hydroelectric power.

Prevention of significant deterioration (PSD) increment - Any one of several

incremental changes in ambient total suspended particulate or sulfur dioxide

concentrations established by the Environmental Protection Agency to protect

existing air quality from being degraded significantly through new

developments, such as construction and operation of a new air pollutioi_ source.

Priority Firm (PF) rate - The priority firm (PF) rate schedule is for sale
of firm power to be used within the Pacific Northwest by public bodies,

cooperatives, Federal agencies, and IOU's participating in the residential and

small farm exchange under Section 5(C) of the Northwest Power Act.

Project outflow - The volume of water per unit of time downstream from a

project.

Publ ic Utilities Regulatory Pol icy Act (PURPA) - Enacted ii_ 1978, it is the
Federal legislation that requires utilities to purchase electricity from

qualified independent power producers at a price that reflects what the

utilities would otherwise have to pay for the construction of new generating
resources.

Pumped Storage - An arrangement whereby electric power may be generated

during peak load periods by hydroelectric plants using water previously pumped
into a storage reservoir during offpeak periods,

Oual ifying Facilities (QF's) - Renewal)le and cogeller'ation r'esou_:c(.,s
developed under the Publ. ic Utilities Regulatory l?ol. ic.'y Act of 1.978,
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Real cost escalations - The increase irl cost over a period off t.tme due
solely to the tj.me value of money; that is, adjusted [!or price [nfIation.

Real discount rate -The factor used to compute the present va].ue of a

future amount, which adjusts solely for the t:[me val.ue of money and does not

include price infl.ation.

Reclamation - The restoration of land to resembl.e its original condition or

an acceptable substitute as to shape, vegetation, and wild].ife; rec].amation

takes piace after an area has been stripmlned or after an energy facility has
been built.

Record of Decision - The document notifying the public of a decision taken

on a power project, together with the reasons for the choices entering into
that decision. The Record of Decision is published in the FEDERAL REGISTER.

Reoordation - The making of appropriate records (following National Park

Service guidelines) to insure that a permanent record of a cultural resource's

present appearance and context are made before the resource is disturbed

through destruction, demolition, or inundation. Such a record might consist

of written description, photographs, and so on.

Redds - Grave] nest created by female salmon or trout where its eggs are

laid, subsequently hatched, and fry emerge.

Regional - Referring to the characteristics of an area, as opposed to those

of a surrounding or adjacent area. Generally used in this EIS to distinguish
between the Pacific Northwest and Canada or California or the Inland

Southwest. (See Extraregional.)

Regional Council's Energy Plan - A plan to encourage conservation and

efficient use of electric power and the development of renewable resources
within the Pacific Northwest. The Northwest Power Act mandated the

development of the program.

Regional Council's Fish and Wildl ife Program - A program to protect,
mitigate, and enhance fish and wildlife. The Northwest Power Act mandated

this Program.

Relative - Considered in relation to a Base Case condition; comparative; not

absolute or independent (opposed to absolute).

Relative change in survival -The difference in survival between the two

alternatives divided by the Base Case survival value. The change in survival
in relation to the Base Case survival.

Reliability level - For a power system, a measure of! the degree of certainty

that the system will. continue operation for a specified period of time.

Relic col leer ing - The seeking out and removal of arti. facts or oLher
cultural resources by private persons. The practi.ce consequently excludes
opportunities for study or preset:'vatiorl of the site, and often resul, ts in
destruction c)t! artifacts, the. site itself, and/or nearby sites.
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Renewable resources - Resources for energy which are continually

replenished. Water, for instance_ is a renewable resource, while coal. which
is converted into carbon dioxide, water, and ash whe|1 burned is not.

Replication - A copy or reproduction of a cultural artifact, Replication is

most often done for rock art or engcavings, by making a mold or cast of the
wo ck.

Reserve margins - For a power plant or tra_lslni.ssion factl, ity, extra capacity
at;ave the amount projected to be needed, to all.ew for unanticipated demand for
power, equipment failure, or other unforest._en events.

Reservoir draft rate -The rate at which water, released from storage behind
a dam, reduces the pool elevati.oll of the reservoir.

Reservoir elevations -'rite vari.ous levels reached by water stored behind a
dam.

Resident fish - Fish species which reside in fresh water during their' entire
life cycle.

Residential Exchange Program -An exchange of power prescribed by section
5(c) of the Northwest Power Act. Pacific Nortilwest utilities sell BPA an

amount of power equal to their residential and small farm load, in exchange

for less-expensive Federal electricity. The cost benefits are directly passed

on by the utilities to their residential and small farm consumers, in the form
of lower retail rates to those customers.

Residual fuel oil - Fuel oil that remains after separation of valuable

distillates (such as gasoline) from petroletun tilrougi_distillation.

Resource dispatch - For this EIS, the order of access or the monitoring of
power resources for access to the Intertie.

Resource mix - The different types of resources used to generate power

(e.g., hydroelectric, thermal, etc.) within a given area or for a given

uti].ity.

Resource schedule - The planned schedule of when and what resources will be

available in the future to serve load in a given area or of a given utility.

Retrofit - To weatherize an existing structure.

Riprap - Broken rock, cobbles, or boulders placed on the bank of a stream or

river for protection against the erosive action of water.

Run-of-the-River Dams - Hydroelectric generating plants that operate based

only on available streamflow and some short-term storage (hourly, daily, or

weekly).

Run-of-River Plant - A hydroelectric plant with little or no ability to

regulate flow.
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Running costs- Al.so cal. ted var|able costs--the costs tllat are :]+xtcucred or
are increased when a power pl.ant operates.

Salmonlds - Fi.sh belongittg to the l!atn:[ly of sal.mot_ldae, .It}cl.ud:l. ng sal.mor+.,
trout char, whitefish, and al. lt.cd [reshwater nnd anadt'olllOU[+ fish,

Scheduling Utilities- Pa_.:iftc Northwest: scheclu]+|.ng tttll+|+l.]es include
Bonneville Power Admlnistratiott, Seattle City [.,[ght, Tacoma City [,ight, Grattg
County PUD, [)ouglas County PUI.), Ctte lall County PUt), rend Ore:L1te PUt), gugene
Water and Electric: Board, Cowlltz Cot+tnLy PUll), Snohomlsh County PUD+ Montana

Power Compatty, [claho Power Company, Pac.i.f lc Power & l.,|.ght Company, Port Land
General Electr|+c Compatty, Puget Sou[td Power & Light, and Wasttirtgtotl Water
Power Company. Utilities that e:tther operate a generation control, area or are
within BPA's control area [hal. schedulte wiLlt BPA.

Scoping -The defi.niti.on of the range of issues requiring examination in
studying the environmental effects of a proposed action. Scoping generally
takes place through public consultation wtth interested indtvt+duals and
groups, as well as with agenc|.es with jurisdictions over parts of the project
area or resources in that area. Scoping [s mandated by the Counct. l on
Environmental Quality regulat_ons.

/

Secondary power - The excess above firm power to be furnished to a customer
when, as, and if avail.able.

Secondary revenues - Revenues received from sales of secondary energy, which
is the energy produced in excess of firm power due to favorable water
conditions.

Secondary sales - Surplus power, both firm and nonfirm, in the Pacific
Northwest that is available for sale to the Pacific Southwest.

Sedimentation - The settling of material (such as dust or other particles)

into water and eventual deposition on the bottoms of streams, rivers, and so
on.

Settl ing ponds -A pond into which water containing suspended solid material

is discharged to allow the solid material to separate from the water by
gravity.

Shaping -The scheduling and operation of generating resources to meet load
of eltanging levels. Load shap.ing on a hydro system usual, ly [nvol.ves the
adjusttnent of storage releases so that gene ra t :ton and load are coxlt[nuously [n
balance.

Short-run marginal cost -'l.'t,u cost. per tlrl[t Of buyirlg (or t.[tt'__tIII(_)UIIEsaved
by not buying) or producJ._lg a sI)_..,+:il:le+l amout+it ot! a product i.n Ltir xtear future,

Short-term sales - Sales mad(. f()r +t t,:l+ttively short period ()f Lime.

Simulation - The repr'est".{lt.;._t_io[i ()f ;iri ;l(:tll;t] sysL{._III I.)y ;tllalOgOltS

cltaracteri.stics of SOIIII::'devit:_: t:e+m,'.;it.et+ t.() C:Oll,ql. rl.t(+[, s Itl()cl]l'y, ()l + tlllll+.'l'SL;:llt(ls ()l'
by matltenlatic'al, equaLi.t)ns;.
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Slag - In the context of thl.s l:;I.8t lilol, ten or sol. td:l,lit,ucl usli t!oriiit.)d frOlil
nonc.ombust[ble lllt:.ltel'7[Lll. ].ii 1:l fuel. by chC,lill.Cal+ action arid [!tisloii tit; b(+l lcr
operating telllperatures,

Sludge -The wet, soli.d oi: seul:lsol, td iliaterI.a[ fOl;lile{I wlietl pal:titillate ali'
pol. iutants and/or stJ.lft.ti; d:l.o×tde :l.s l;elilOvecl l)y a Wet scrtibbc;l: _lll:' pol. ltlLl.oil
control devt.ce.

Slurry plpellrle- A means of coal t['axlsport illwl_Icllthe coal. ts I!Inely
ground, mixed with Water, Ltlid rr.ill thi:ough a pl. pel. iitr: to Its destl.natl.oli, wllei.'o
lt :l.s dewatered ax]d colllbtistud.

Small hydro - Generat:l.ng resources wit:trh use ruririi.iig watel: to genui;att-_
el.ectr[c eilergy, but; which are ,.qlliLll.I. iri goili:;rat[iig capl..tt:lty, BPA gellml:a[l.y
consl.ders sniall, hydro proje, cts tc)be l;ll()sc-_ rapable o[! pro+liic, l.lig 25 171vl:_,l;'tigoMW
oi: 1.ess,

Smo[t - A juvenil.e satmon or steulhead tltat ls ,lt.gr_tt[rig to tile oceall and ts
iii a physiologiea[ state to transition frolll t!resh t:o sal. t; water,

Snowmelt freshet - Inct'eased strealll[[ow t!rolii tile lllel, t.lilg oF actium.tinted
snowfall.,

Spawnin_l- The act of f.t.sh .rel.eas:t.i-lg arid l!erttll.zlllg eggs,

Spill (forced) - Water for which there is not storage capabt, l,ity l.n the
system reservoirs and wh:[cti cot.tld not be used tTor power pri)dt.tctt.oll because th_-.,
resulting tTlows woutd exceed turbine capact, ty,

Spi I I (inadvertent/overgenerat ion) - Au alilOUnt Of watel:' wlilcll cot.il(l have
been used to generate electr:t.city br.tr was not bec.aul4e of lack or ava:[llible

market, and inabil,ity to store for l.ater use.

Spill (programmed or planned) - Water intent,l.ona1.1ypassed througlt a
hydroelectric project without procluc.ingelec:trl.cit;y. Thl.s l.susually done for

fisheries mitigation proposes.

Spoil pl les - Heaps ot! soil. arid other iliatel:l.al i:_tlloved clurt_ltg sttrl:a<'.t>,
Itlirliilg t and latei: used to t'eci.ailll tile si. tr,

Sport fish - Fish wh.ich are sotight by recreatt.orlal, f:l.sherlnen,

Spot market - A inarket for el.ertricity character[zed by negotiat-t.oil al.lllost
solely on the basis of prl.ce, for rel.ativeiy slioi:t--t;erill sales,

Storage reservoirs - Reservoirs lilattit<':tIned berli.tid ([alllS [!or t.lie [)tii.'l_C)Se or
retalrtt.rig excess war;rr read t. ].y avat l.able clt.trt.ng spr [itgt lllll.' [ lOWS l.iS snow
Ilffei_ts. ltetalned wglter Js tllell i:eleased, as ilecesS/il.'y t dttrillg peri.ods or 1.owc,r
flow l_il or'der to Ilialiitairl li(-:cessary levels or [)c.)w(._i."prodtt('l;ll)li. (W}.il;l_i: lilay
_.llso be released for- otiier [:lt.trpl;)ses_ SIIC[I as ll_iVlglitt.()lll tl:'l'lgatloli_ g:llld

II1_:ttil ttJllUi'lCe 0[; i :[ [:e _IttPl){}rL for [: :lSii. )
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Storage rights - !_,1_1.,t._ pl:ovLdud t:c._P,b'A t!ue' t=_¢_ul! _t:ui'+_,u I=i (°,ui_t.icll;lt_
t.'O[4C,tVO [ 1.',,_,

Stratification (chemical) - 'l'liu ,_elmi'/It Lull In t:t_ l+tyur_ (ll['f;'ei't,=ll. l dit(,,cl by
chemt clil uoHIIJU_l,tlclli,

Stratlf Icat ion (thermal) - 'rllt_ ._tepdll'.'LLI cJtl ltlt;o I Ityc:r,q (111'l;IJr(:JllL ldiL+:cI by
Lellll)t:JI'Lit tl I._O,

Lllat ,'.IFLt_r coI,pletloll oi Lhe 'L'h[_'c.l AC3 pi:oJt_ct would _.tl,LcJw tllu,i Lr) buy _.t
port lull oi! 800 MW o1' upi:_ite(l Ltltc-:i.'t|_,

Subyear I Ing -- A juvut_l le _tlinoul, d, iic._i:mzi|] y a It'll t c_i: ,_tt,mlu e uli l+lloc}k s+._l,lc)tl,
t:lmt llatc.'tiu_ +.lticl m:L_'_.ltes tu the ecel.til l.n the _t._Iilu ye_ti.',

Surplus capactt:y - The amou.t of:" exee_+_ [nterl:t.e UUlm('l.t:y ziw.tllnbi.e _l!ter
re_urvl, t_l_ ,_ul!l!Ic:lu,t ctlptlcJ, ty i['o_" _itil._ of I]PA _lU_'l_lUs l!].i:m ,_.incl tlonl.:l.rm r..n+_r_y,

Surplus energy -- (;ellernll+y (.'Iierl_y [_etleratc, d tli+,IC I_ b_)yoild Lli_ I I,ni_-_cll_+It(-_
ttc:t..,_l,_oi the prc)cluultl_ ,_y_tet,, b"t_ec,ll_l.c'z;ttLy for I._I'A, t;lrm or noilt:li:m c_,l.c_ctrl.c.
en_.,r'Zy +e_lernLecl aL l+'c+derztl, hydrc-_eluc'Lel+c: pl:o.-Ject:_ whiuh wou/,d othc++t'w-l._e be
w,'_ted II! Lliert-.,, w_is liot a i.+,irk_._t [or Lhc eimr/_y.

Surplus firm energy - Enerzy tliat c:_lli be _c_lier_ltc;d _lnd _uzteantc_ecl to bc:
provl+d_d, but l.s u×uess to des+trial.

Surplus flrm power - i,owuv tl+i+_t ¢'+_tnbe prov_.ded o, a Ztt+tr/.illteec[ b+._l,_, t[ll]t

Is u×c'_sn Lo _y_tutul clettland, ailc.t that can be provl+ded l.n an agi.'ot_d upotl _li_:tpe,

Surplus nonflrm energy - An e×c'e_s o[: tnt{+i:l?ulJLlbl.c+ c_nerzy that I.,_ +.Iva:l.L+_bJ.c+
¢lu_ Lo watt-:i; cond LtLot_s bettei: than c_r[t, lc:_:il,

Surpl us peaklng capacl ty - ELu(, tric', pe_:tkl.lil4 c',_:ipz.ic"I t.y 17oI' wli l.c:li thc:i.'¢_ Is ilo
{lu,l_Jrlcl ill tlle Pacl['l+c Nortllwe,<It aL Lhc: r_it:e (_ILz_Ibl l_+li_-_cl[:c)i' Lllu dlsp()sltl, on c)f!
such (J_ipac'_.[ty,

System Refi I I -, The coordJrl_iLt_d hydz'o sy,t-Itc_lll Is colin l.clei.'c!:d lYtil 1 , [!oi: Lilt-,,
[)tlr:lJ(:),<-ies(.Jt the LI;)U Ei_ lll(Jdeilli_ wli(_[l Lhc; l!illl(;itJ.lit o[ wI.IL(:;I."sLoI:'L'(I Iii
/.'esei:'voti:_i t.,_ {_qt+l_.l].Lc) 94 l)_-:i.'(:ellL oi! Lhc totz.t] +!lvl.ii+]._tl)l(_ _l)+;i('.e,

System Stock Survival -'I'l-i_7 ,.gtJ.l:vtv_.l] cii; illlly, rl:lLlti B .jtivt, ill l{.: _i_.illlli)ll O1."

stt_:eilie_J.d tit7 _l l)iti:Llc.u]_.tr [tsli ,tit:o(:k [:rOlii i;iit-: I_Ol.tlt, cii! ttliLi'y lilt. t) Lll(:
liydl.'oul, c+ctrl, c systi-Jlll tc)_i l)Oltlt bc;l.ow I_olllit:vll|t_ l)l_ilil,

TSP --. (Se_, 'li!y!i;.=_.!....+!tlsj.)!siid+.;d j.i+-if:t 1(:t.ll+! t._ts, )

Ta I I water -.. Tiiu w+ttl., r ,<furIi.tc:e: i llllll(](.[.[.iJ,ti2 I y t.iCiWli_lti'(}illll I V()lll ii (I;illl (.li'
Ilyd ro(:l t.:(,t. r t+'.t:l(;IWt-:i-lJI till[ ,
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Thermal resources +-(i_norautng pl.dIgIts wt_l.c:l_ ('ouv¢_,rt Ilt_nU unurV, y I.t=t:o
elt+_t:trt.¢_ utlergy. (]cal., ell., acid t, tts-I"lr¢:+,¢l ix,w_r 1.2l_t=lt:z4nt=d t|ttr, le+tr lU_wur
p|./JIlt_l life] COIlIIIIOII thel'llRlJ r(+,_:t(Jt|l?C_8.

Thermal Structure- Re,servc_l+r_ _tt'at. ll!y lille t:ltru(: l.nyc,.rs 1== _ltm,ller IiIo_lLIis:
l. lght Wd.trlllUr wzl, tf:3[ ° (311 _lit.']_/J.cc_ t_l t',h_t'rm)(:l I,II(] (.!1[ C,O(])lOr W_lL(-._l.' , ,,.tv_¢.lti I.z_yur tj!
cold c-)xygetl clofleletit water etl boLl'.c,m, RttlJI.d dt'_twclc)wll_+ f:Zltt,_r_ tht+_t
s t rnt [ f lcnl: ten tc.) b rc;,al<down+ redt_c lng i_rc_c.luct: I.o_ c)f fc)c_d orgaltl _411i__ tttl¢l
r+O0 i [ lib wit t_e r t elllpC-.+I'll t tl I,'o B,

Thermally enhanced oll recovery - A pvoc.c_ss by whlci| lic_avy c,t'tul_:., I_v.,troletu,
mtdvrgrot_ilcl l.s t_ubjucted Lo l. lvu _tc,,_tm_ whl.cll reclucu_; titu u l].'_t vl_,_c.:o_l.Ly so
tt cnn f!Low up tlm p:l.pe to the _ttt'l;'/;tcu, _tealll l!roin the proces_ ¢2ai1 be ttsc}d tc)
cogotierate en_rsy, which can be sold to tttLL.l, tLt_ pursuntlt to PURPA,
'Phermall+y et_Itztticc, d oil recovery l._ being t+t_+d l.tt +at[f_orttta's 8n_ ,IoltquLt!
Vn t l.ey,

Total Suspended Part loulates (TSP) - Atl n[r poL iutl.c_tt term rei!errl.ilg LIJ till
matter ¢.'outttLtied lu tt sample of atr whl.clt l.s :l,ti sol t.d or l+lqttld t!ortl_
regardl.ess ot_ [ts particle size or cltemtcttl compost+tt.c'_n,

Trace elements- Pollt.te_tr|ts, of tru metals In t+o_Jc or cheml.catl.y eombtned

form, wl_i.ch _.tppear Ln very smttll ecat'cattail.oas in water, or l,n reference to
air poll.ttt,l.on, which coastlitre a very smnl. l part ot; the total, amc)t+tt_t of

particulate pollution by weight.

Transfer capability -The amount of power that can be transmitted betweet_
one tr_terc.'onnec ted _sys tem and another, bused on ins tal l,ed fac [ t I t tct;.

Transfer capacity- (See 'transfer ca_._b_LL__t_.)

Transmission grid - An interconnected system of electrical transmission
lines and associated equipment for the transfer of electric: ettergy +l.n bulk
between points of. supply and points of demand,

Transmission losses - Power lost in trattsmtssion between one point and
arm the r.

Turbidity - A measure of tile optical clart, ty of water, which depends on tile
light scattering and absorption char'acteristJcs o[" both sitspended and
dissolved material in the water.

Turbine Capacity -The maxinltu', amount of water that c:at+ be passed throt.tgh
the turbLnes of the dam +Jt any Inst:ant,

Utll Ity retall rates -'L'he prlces l!(+r e[t.,c:trl.c:i.ty ill+lt a ut+i.l.i+ty ('.liarges It:.+
(:l.asses o[ corl_tUlllt_r8,

Variable Egg -The Jttttt.tary ttlrot.tgll ,Iul.y porti(:)ll c.}f t:lte EC(:. llt. Is based ()l}
expected nlnottttt ct! sprlltg ru[loff: wltli ava.[labl.e [olT(:_c.'a,,_L.q, 'r}le variable c:+.t_
be no hlgllc.,r Lhau titu Ba,,;e [!;CC,

l)--.2()



Vent Ing .-. 'I'l=e t:_l.e_lsu _t! l.lml t:ud amount_ of gn_ or wipor,_ Lo m_:llnt:u l.u
pre_Isttt,'e_ w|.LI_I.n Lz.ltll_.s, ptpee-_,_ und ot.ller _:qu:[pmerlt l.nvnl.ved [.n oI. 1. and nn.t.:t.trnl.
gas [:,t'c_ees_g:l,ti g and t: rnllS[_o r t:utL l_rl wl. Lhl.rl cle,s :l.gn 1.l.lll I. l:s,

Water Budget .-A part of _lle Pa_::lt![e Northwc, st Power Pl.nnnLng (,'ounet. l's ["i.sh
alld Wl. Ldllfe Pre,gram eal[l.llg for a w_]ume oi! water to be reserved on u
plu_lnl.llg I._;.._|_ and rc, Len_ed when and tF lle,eded to uu,gmel_t _tru_Lul fl.ow,g t.n
order to aSslsL .t.n Lhe downsL,.'ealll mt.l_ratlon o_ juvent, l.e sal.lllO_ and _teell_ead,

Water conditions-.. 'l'lle nveru].l. ,_uppl.y oI! water to operate LIle l?ac:l.[:l.e
N_rt.l_w_st l_y(.lroel.ectrle, generaLln g system at'. any given tt.me_ tak-l.ng into
uc'.eutulL reservoir [c, veLs, ,_mwpac'k_ needs to provide waLer or reLa._n water tu
meet var l.uus operat:l._g con_ltt.'aJ.nts (such as the Water Bridget, t!l.ood control,
El.ew c'o_lstral.nts, eke,)_ weather eond[tl.o_s, and other factors,

Wholesale rates -. '['he pr:tee,_ for eleetrtc.l, ky that _¢ ut:[[l, ty el=urges for

power that wtl.[ be resold, In BPA's case, BPA a[so charges wholesale rates to
[es DS[ customers because t.hey buy at relatively hl.gh vol. tage,

Yearl ings - Juvenile salmon and steelhead that migrate to the ocean, often
spending a ful. 1 year reart.ng in [resh water.

Zooplankton -Aquat:[e animals which cannot actt.vel.y swim against the current
and whtch emmet make their own food by photosynthesis.

(VS6-.PG-1.445I)
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APPENDIX E

AFFECTED ENVIRONMENT: SUPPORTINGMATERIAL

Appendix E contains supplemental data on generation resources, both hydro and
thermal, and the study region's natural environment as described in Chapter 3
of the text, Affected Environment. Table.s E.I-4 list characteristlcs of the
region's generating resources. Tables E.5-7 are concerned with air quality.
Tables E.8-10 describe water quality and fish. Table E.II lists wildlife
species in the study area and its subareas.

_-i E-I





Table E.2

MAJORTHERMALGENERATINGRESOURCESIN THE PACIFIC NORTHWEST

Plant Locatlon Net Capabilit£
(MN)

Nuclear

Trojan R_inier, OR 1,080
NPPSS No. 2 Hanford, NA l,lO0
NPPSS No. I & 3 (suspended) Hanford/Satsop, NA 2,490

Coal

Colstrip No. I Colstrip, MT 330
No. 2 Colstrip, MT 330
No. 3 Colstrip, MT 700
No. 4 Colstrip, MT 700

Jim Bridget No. l Rock Springs, NY 500
No. 2 Rock Springs, NY 500
No. 3 Rock Springs, NY 500
No. 4 Rock Springs, NY 500

Central]a No. l Centralia, NA 640
No. 2 Centralla, NA 640

Boardman Boardman, OR 530
Valmy No. l & 2 V_Imy NV 522

Source: Nestern Systems Coordinating Council, "Summary of Estimated Loads and
Resources" issued April ]986.



Table E.3

ELEVATION VARIATIONS IN PNW RESERVOIRS
(feet)

F1 l led Minimum Drawdown
Dam El evation El evatlon Difference

Libby 2,459 2,287 172

Hungry Horse 3,560 3,336 224

Albeni Falls 2,062.5 */ 2,050 15

Grand Coulee 1,290 1,208 82

Dworshak 1,600 1,445 155

*/ Normal full pool. Ma×Imum lake elevation is 2076 feet.
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Table E.4

LOCATIONSOF SELECTEDCOAL-FIRED POWERPLANTS AND LOCAL POPULATIONS

Plant $i te Nearby */
Location County Conlmunt ty Communltles

Plant Ut111ty Co., State. Pop. Populatlon >I000

PACIFIC NORTHHEST

Boardman PGE Morrow, OR 7,519 Boardman Umatilla, 3199
1,261 Hermlston, 9,408

Stanfleld, 1,568

Centralla I-2 PPL Lewls, NA 56,025 Centralla Chehalls, 6,100
11,555 Tumwater, 6,705

Olympla, 27,447
. Fords Prarie, 2,582

Raymond, 2,991

Colstrip I-3 MPC Rosebud, MT 9,899 Colstrlp
1,476

Jim Bridget I-4 PPL Sweetwater, NY 41,723 Rock Springs Green River, 12,807
19,458

Valmy I-2 SSP Humbolt, NV 9,434 Valmy Battle Mt., 2,749
<I,000 Ninnemucca, 4,140

Source' U.S. Department of Commerce, Bureau of the Census, General Social and
Economic Characteristics, (states Indlcated) (Nashington, D.C.,
USGPO, 1983)

*/ Nearby communlties wlthln approximately 40 ml les of the plant site.



Table E.5

AMBIENT AIR QUALITY (_g/m 3)

Year Annual Average 24 Hour Maximum
SO2 TSP SO2 TSP

PNW
Centralla (I) 1984 <5 53 104 195
Boardman (2) 1984 - 83 - 247
Colstrlp (3) 1984 3 16 27 43
Brldger (4) 1984 1 51 8 166
Valmy (5) 1984 <5 28 30 II0

L

Note' Dash means that data are not avallable, 1981 data for concentratlons
and emlssions were used for the alr basin modeling,

Sources'
(I) Washington Air Programs (1985)
(2) Oregon Department of Envlronmental Quallty (1984)
(3) Montana Air Quallty Bureau (1985)
(4) Wyomlng Afr Quality Divlslon (19B4)
(5) Nevada Division of Envlronmental Protectlon (1984)
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Table E.6

FEDERAL AIR QUALITY STANDARDS

Federal Standards
Primary Secondary

Pollutant Averaglng Time (Health) (Nel fare)

Annual Arlthmetrlc Mean

Partlculate (PMIo- 50 iJg/m3 50 l_g/m3
partlculate wlth 24 hours (1) 150 l_g/m3 150 ijg/m 3
aerodynaml c - -
dlameter < nomlnal
10 micrometers

Total Suspended Annual Geometric Mean - 60 l_g/m3
Partlculate 24 hours (I) - 150 l_g/m3

Ozone I hour (I) 235 l_g/m3 235 Ng/m3

Carbon Monoxide 8 hours (I) I0 mg/m3 .-
1 hour (I) 40 mg/m3 -

Sulfur Dioxide 3 hours (2) - 1300 l_g/m3

Nitrogen
Dloxlde Annual Arlthmetlc Average I00 iJg/m3 I00 l_g/m3

Lead Calendar Quarter 1,5 Ng/m3 I .5 l_g/m3
Arlthmetl c Mean

NOTES'

pg/m 3 = Mlcrograms of pollutant per cublc meter of air.

pg/m 3 = M111igrams of pollutant per Cublc meter of alr.

(I) Not to be exceeded on more than 1 day per year.

(2) Not to be exceeded more than one time per year.

Source' 40 CFR Part 50 Revised as of July I, 1987
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Table E. 7

CO_4PARISONBETWEENEMISSIONS FROMPOWERPLANTS AND TOTAl.
EMISSIONS FOR THE REGIONS IN WHICH THEY ARE LOCATED

(1000 TONS/YR)

Total

Power Plants Re_lonal Emlsslons
Year SO2 TSP SO2 TSP Reglon

PACIFIC NORTHWEST
Centralla (I) 1984 55.9 0,88 68,2 27,0 SW NA
Boardman (2) 1984 2,9 0,55 3,1 13,5 Murrow Co,
Colstrlp (3) 1984 6,1 2,10 6,1 5.1 Rosebud Co,
Brldger (4) 1984 45,9 8.80 128.9 43,8 SW WY
Valmy (5) 1984 3,7 0,16 3.8 0,26 Humbolt Co */

*/ Permitted sources only (polnt)

Sources'
(I) Washington Afr Programs (1985)
(2) Oregon Dept, of Envlronmental Quality (1984)
(3) Montana Afr Quality Bureau (1985)
(4) Wyomlng Alr Quallty D1vlslon (1984)
(5) Nevada Dlvlslon of Envlronmental Protectlon (1984)
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Table E,B

PREClPITAI'ION CONCENTRATIONSFROMWESTERNMONITORINGSTATIONS

Slte Years Length of pH Nltrate Sulfate
re co_d._(_.7_:_s)..............................(_..e__L1)........ {__e_q/ 1)

1 Ptnedale, NY 1982 I 0 5 16 11 22
2 Yellowstone, 14Y 1980-82 2 6 5 30 11 23
3 Glacier Nat. P,, MT 1980-.81 I 6 5 O0 6 17
4 Craters of tile Moon, ID 1980-81 1 4 5 16 8 19
5 Headquarters, ID 1982 0 5 5 44 6 05
6 Vines Hl11, OR 1980-81 I 4 6 04 12 18
7 Pendleton, OR 1980-81 I 7 5 28 13 22
8 Alsea Guard, OR 1980-81 2 0 5 47 2 12
9 Schmldt Farm, OR 1980-81 2 0 5 43 4 II
I0 Lost Creek, OR 1980-81 l 2 5 32 3 06
II H, J, Andrews, OR 1980-81 I 6 5 44 2 07
12 01ymplc NP, NA 1980-81 I 6 5 39 2 07

Source: Roth et al, (1985)

eqll : equivalents per liter
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Table E,9

CHARACTERISTIC FISH $PECIES OF THE COLUMBIAAND
PEACE RIVER BASINS IN THE AFFECTEDENVIRONMENT

Matnslem Peace Rtvar Lake wt_tlofl_h Arctic _Jray'lirlg

Ratrlbow lroul Longrloso._;uckor

Kokaneo salmon Nor'Lhorrl ptko

Mounlalll wl_IlrJf'Ish Dolly Vardon char'

Will lstorl ResLtr'vo_r Lake whtlr_ftsh Northern squawt:'lsh
MOLIl_lain whilefl_;lt Peasflloulh

Arctic grayltl-lg l,av'qo scale slicker

Dolly Vardc, n char Longnose suckel _
Rainbow lroul Wh_te sucker

Kokanee Burbol

Redstdo ,_hlner Prickly sculpin

Peace River Callyon Lake whltel:tsh Northern squawf'_sh
tdounta_n whitefish Longnose sucker

Ar'cltc grayling While sucker'

Dolly Varden char BurboL
Rainbow Lr'out

Johnson & Gethlng Creeks Spawnlrlg habltat
I

Mica Dam Reservoir Dolly Varden char Burbot

& Tributaries Rainbow Lroul Squawflsh
Mounta t n whl Let l _h Suckers

Duncan Reservoir" Rainbow Lrout Dolly Varden char

Duncan Rlver Kootenay Lake ralnbow trout

Kokanee

Koocanusa Reservoir' CuLlhroaL lroul Mourltalrl whllef'lsh

Dolly Varden char BurboL

CelliIT1bIa BasIn /%_I!_£!IZo_IILQ_U_.

Steelhead t,rout White sturgeon

Chinook salmon Striped bass
Coho (,;allllOn Eul achon

Sockeye salmon PaclFlc Lamprey
Shad



Table E,9 (Continued)

columbia Ba_tll (collL,) 1{_5._(,1_/!L

CllllhroaL lrollt LargoMolllll bass
BLII1 Lrout SmallniollLh ba._5

Rainbow LrouL Black crapplo
Brook Lrout [31uogtll

Lak_ LrouL l)Limpklrlseed

Br'own trouL Yellow perch

Dolly Varderl Black bullhead
Kokanee Brown blrllhead

: Lake whiter'tsh Yellow bullhead

Pygmy whl tel tsh Sticker's

HourlLatrl wlittertsh Carp

511;liy sctllptn Dace
ShorLhoad sculpln , l'ench

HoL tled 5Ctll p|n Sl_ltners

LOlll.JIlo[io sucker Challilel call' lsh

Largescale sucker Ctl 1selmou LI1
PealllOU{ h BLIr be l

Nor'thorn squawflsh Three spilled sLtckleback
Nor'lller'n pike
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Table E, 10

CHARACTERISTICFiSH SPECIES INHABITINGWATERRESOURCESSUPPLYING
ELECTRICGENERATINGPLANTSIN THE AFFECTEDENVIRONMENT

Assoclated Characterlstlc
Plant Name _ Nater Resource S_)ecles Present

Colstrlp Coal Yellowstone Sauger
River & Channel Catflsh
Castlerock Reservolr Burbot

Shovelnose Sturgeon
Goldeye
Flathead Chub

CastlerockReservoir NalleyePlke
Smallmouth Bass

Brldger Coal Green Rlver& Brown Trout
FlamlngGorge Reservolr RalnbowTrout

Centralla Coal SkookumchukRiver Chinook Salmon
Coho Salmon
Chum Salmon
Steelhead
Cutthroat Trout

" Boardman Coal Carry Reservoir Sculpins
SmallmouthBass
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TABLE E.11

CHARACTERISTICWILDLIFE SPECIES IN FOUR PLANT COMMUNITY
TYPES FOUND IN THE AFFECTEDENVIRONMENT

Forest/Woodland _hrubland

Typical Mammals: TYpiCal Birds: TYoical Mammals: T_ypical Birds:
Mule Deer Blue Grouse Mule Deer Grouse
Black Bear Common Flicker Coyote Flycatchers
Coyote Hairy. Downy. and Grey Fox Swallows
Bobcat Three-toed Woodpeckers Mountain Lion Scrub and Pinyon Jays
Red or Grey Fox Great Horned and Pygmy Owls Bobcat Thrashers
Mountain Lion Hammond's. Western. and Striped Skunk Black-billeC Magpie
Raccoon Olive-sided Flycatchers True Rabbits Wrens

Striped Skunk Steller's Jay Chipmunks Northern Mockingbird
Long-tailed Weasel Clark's Nutcracker Ground Squirrels Common Yellow Throat
Deer Mouse Common Raven Brush Mice and Yellow-breasted

Golden Mantled Black-capped and Woodrates Chat

Ground Squirrel Mountain Chickadees Ermine Towhees
Porcupine Wh_te- and Red-breasted Sparrows
Beaver Nuthatches Oporornis Warblers
Shrews Hermit and Swainson's

Moles Thrushes Pronghorn Antelope in Intermountain
Bats Ruby- and Golden-crowned Sagebrush and Wyoming Basin

Kinglets California Pocket Mouse in CaliFornia
Solitary Vireo Chaparral
Yellow-rumped. Townsend's. Chisel-toothed Kangaroo Rat in

In Ngr_hern A_eaS Black-throated gray. and Intermountain Sagebrush
__D_]_Z: other Warblers Sageorush Vole in Intermountain

Marten Evening and Pine Grosbeaks Sagebrush and Wyoming Basin
Mink Cassin's Finch
Mountain Beaver Pine Siskin

Northern Flying Red Crossbill
Squirrel Dark-eyed Junco

Fox Sparrow

Grassland Desert

TyDica I M_mm&]__: _'IDiCal Birds: Typical CarnivF_EE_e_: Typical Bi_B_ts__:
Mule Deer Horned Lark Coyote Gila Woodpecker
Coyote Shrikes Spotted Skunk Elf Owl
Fox Western Meadowlark Kit fox Gambel's Quail

Bobcat Brewer's Black_Trd (endangered) Cactus Wren
Badge- Sparrows LeConte's Thrasher

Kangaoo Rats Typical Roden_: T_Z9_i_I Birds:
(cont.)

Pocket Mice TyDI_@I RaDtors: Kangaroo Rats Roadrunner
Pocket Gophers Red-taile_ Hawk white-tailed Black-throated

Ground Squirrels Rough-legged Hawk Antelope Squlrrel Sparrow
Prarie Dogs Swa1_son's Haw_ Botta's Pocket
Harvest Mice Ferruninous Ha_k Gopher Endang£re_

Reptiles:
White- and Bl,_ck- NOrthern Harrier Pocket Mice Gila Monster

talled Jackrabblt Burrowlng Owl Cactus. Northern Desert Tortoise
American Kestrel and Southern

In the Great Pla_ns: Pralr_e _a!com Grasshopper Mice

Pronghorm Antelope Oese_t Cotton-ta_l
Black-footed Ferret

(endangered)

,I
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APPENDIX F

ENVIRONMENTALIMPACTS OF
GENERIC RESOURCETYPES

This appendix provides a summary of potential environmental impacts for the
various types of resources that BPA or other utilities could use to meet
electrical demand (laad). The types of resources discussed include
conservation, cogeneration, hydro, nuclear, coal, and combustion turbines
(CTs). For detail on impacts related to specific existing resources, see
Chapter 4 of this Environmental Impact Statement (EIS). Because of their
number, all Tables are located at the end of this Appendix.

f

CONSERVATION

Indoor Air Pollutlon

One of the easiest and most economical ways to increase the efficiency of
energy use in a home or business is to prevent loss of heated or cooled air
from the building. Conservation programs often are based on tightening
buildings; for example, caulking cracks and installing double- or triple-paned
windows and storm doors in existing buildings. New buildings also may be
bu|It to standards that limit air infiltration. Efforts to tlghten buildings
may lead to problems of indoor air pollution and moisture problems caused by
Inadequate air flow into and out of the buildings. Inadequate air flow
indoors can result in the buildup of pollutants produced in the building, such
as gases and particles produced by combustion (for example, furnaces and
people smoking); formaldehyde and other chemlcals released by new building
materials and furnishings; and chemicals used in cleaners and pesticides.
Pollutants in the outside environment also may seep into buildings. The
effect of tightening in this case is not clear, however: a tlght building may
either prevent pollutants from escaping or prevent pollutants from entering.
In some situations, house tightenlng has been shown to reduce Indoor
concentration of pollutants. Indoor air pollution may lead to adverse health
effects given exposure for long periods or to high concentrations.

Particulates are particles or fibers in the air that are small enough to be
inhaled. They are suspended in tobacco smoke and wood smoke; are produced by
unvented gas appliances, kerosene heaters, and asbestos construction
materials; and come from soap powders, pollen, lint, and house dust. When
inhaled, particulates may cause nose, throat, and eye irrltation. Nhen they
lodge in the lungs, particulates may cause lung cancer, emphysema, heart
disease, bronchitis, and respiratory infections. Particulates also carry
radon and its progeny (see below).

Combustion gases include carbol_ monoxide and nitrogen oxides. They are
colorless and odorless gases that are produced by kerosene heaters, wood
stoves, and unvented gas appliances. Carbon monoxide, also found in tobacco
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smoke, can cause lung ailments and impaired vision and brain functions. In
high concentrations carbon monoxide can be fatal. Nitrogen oxides can cause
lung damage and ]ung disease.

Formaldehyde is a component of urea-formaldehyde foam insu]ation and some
glues used in plywood, particle board, and textiles such as furniture, drapes,
and carpet. Formaldehyde has especially been a prob]em in mobl]e homes, with
their relatlvely small living area and construction with more particle board
and plywood than conventional houses. However, new board standards for
manufactured housing have solved thls problem. Relatively high levels of
formaldehyde are likely to be found in new houses and businesses, where
materials have not had time to release much of the gas. Levels also increase
with higher temperatures and humidity. Formaldehyde, a strong-smelling,
colorless gas, can cause nose, throat, and eye irritation; studies have shown
that it can cause nasal cancer in animals.

Other chemicals that may provide indoor air pollutants include those in
synthetic materials, pesticides, aerosol sprays, cleaning products, and
paints. These chemicals may irritate skin, eyes, nose, and throat, and affect
the central nervous system and metabolic processes. Interactions of two or
more chemicals may be particularly harmful.

Moisture is produced by leaks; activities using water such as laundry,
dishwashing, bathing, and cooking; people breathing and perspiring; and the
soil beneath the building. Moisture can aid the growth of mildew, mold,
bacteria, and viruses, lt also can act a'._ a solvent for formaldehyde and
other pollutants, increasing the rate of release of harmful gases.

Radon is a colorless, _dorless, radioactive gas, a decay product of uranium.
Radon seeps into homes and other buildings from the soil beneath and from some
building materia, ls such as concrete and brick. Radon quickly decays into
several types of "progeny" that can be carried by particulates in the air to
lodge in the lungs. Increased levels of particulates thus increase the
potential levels of exposure to radiatioll from radon emissions, although radon
unattached to particulates has a greater chance of sticking in the lungs. As
radon progeny decay, they emit alpha, radiation that may damage lung tissue.
Prolonged exposure to radon increases the risk of lung cancer: between 5 and
15 percent of all lung cancers may be caused by radon (the Surgeon General
attributes 85 Fercent of all lung cancers to smoking). Exposure to radon also
may cause birth defects and genetic damage.

Currently little information exists related to acceptable levels or direct
health effects of these indoor air pollutants, and individual sensitivity to
each pollutant varies. BPA has performed extensive monitoring and research on
radon, however. About 3.5 percent of the Northwest houses monitored so far
appear to have levels of radon higher than BPA's "action level." BPA's
current residential weatherization programs for existing homes include the
following steps:

F-2
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l. Informing residents about the sources of indoor air pollution and
about practical steps to reduce indoor pollutants.

2. Offering to monitor each participant's house for radon levels,

3. Paying 85 percent of the cost of a.I] air-to-air heat exchanger (up to

$850) if radon levels exceed ,r.-i plS/:'t'/] (,p]coCuries per liter of atr)
inside the house. For ]ow-l_,i',_:Jff]i'i,par. ticipants, BPA pays ]00 percent
up to $1000. ' ' ';

In the Record of Decision for BPA's New Energy-Efficient Homes Programs, BPA
states that it has decided to offer four "pathways" to guide construction of
energy-efficient new homes. BPA deslgned the pathway concept to provlde
builders and consumers with a menu of constructlon methods, The selection of
the four construction pathways chosen was based on balancing five major
factors: envlronmental, economic, technical, public concerns, and legal. The
chosen pathways exhiblt health effects close to those assuming cuT'rent
construction practices were continued without change; substantial energy
savings; and maximum program flexiblllty at reasonable cost. The chosen
pathways all include several environmental mitlgatlon requirements: exhaust
fans for kltchens and bathrooms; designated alr supplies for combustlon
appliances; Information on indoor air quality; Housing and Urban Development
product standards for formaldehyde emissions from structural board materials;
and the offer of radon monitoring and radon source control.

Several methods can mitigate the impacts of indoor alr pollution. The most
effective mitigation is prevention. Homeowners should avoid or isolate from
the living area building materials and household chemicals that are sources of
harmful gases. Smoking should be discouraged. Fireplaces and woodstoves
should have tlght-fltting doors and sources of outslde air for combustion.
Fires should not be allowed to smolder. Dehumidifiers may be used to remove
moisture from the air, Air-to-air heat exchangers and other types of
mechanical ventilation systems may be used to provide ventilation needed to
dilute all types of indoor air pollutants.

Sources :

Bonneville Power Administration ]983 Nho]esa]e Power Rate Final
Environmental Impact Statement, September 1983, p. IV-49-51.

BPA, Issue Backgrounder: Energy Efflcient New Homes & Indoor Air
Pollutants, August 1987.

!,
BPA, Backgrounder: Understanding Indoor Radon, June 1987.

BPA, Report No I0: Radon Monitoring Results from BPA's Resident al
Neatherization Program, January ]989, p. 2,

BPA, Final Environmental Impact Statement on New Energy-Efficient Homes
Programs'. Assessing Indoor Air Quality Options, Volume ], August 1988,
Summary.
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BPA, New Energy--Efflclent Homes Programs Record of Declslon, February 1989.

Other Envlronmental llnpacts

The most feaslble types of conservation efforts includu weatherlzatlon and
other" means of Increaslng the efflciency of energy use in bulldlngs; increased
efficiency of energy use by irrigation pumps and other machinery; and
increased efflclency of transmlsslon and dlstrlbutlon of electrlclty.
Increasing the efficlency of energy use in bulldings involves the production
and transportation of insulatlon materials, weatherstripping, caulklng, storm
wlndows, infiltration barriers, and so on. lt also could requlre the
installatlon or replacement of machinery. Increaslng the efficlency of
irrigation pumps could requlre replacement of exlstlng pumps wholly or in
part. Increaslng the efflciency of transmisslon and distrlbutlon also could
requlre the replacement of equlpment. Ali conservatlon efforts requlre
personnel to audlt and test existlng bulldlngs and equipment and to install or
replace equipment and machinery.

Environmental impacts can be caused by the steps needed to provide the
materials and machinery to the user. Such steps include: mining raw
materials; manufacturlng materlals such as metals, glass, and insulation',
fabricating the finished products; transportlng the raw and flnlshed
materials; and Installlng the conservatlon measures at the point of use. Each
step involves energy consumptlon and labor.

Sophistlcated devices such as heat pumps and air-to-air heat exchangers
reclulre more raw material, manufacturing, and fabrlcatlon than constructlon
materials such as insulation. They aiso may requlre more energy in
transportation, more highly tralned installers, and more malntenance.

Potentlal environmental Impacts from manufacturing and transportlng
conservation devlces and materlals Include increased energy use, alr and water
emlsslons, land use, employment, and other economic effects. Disposal of such
devices and materlals also could cause adverse Impacts.

In general, however, the potentlal adverse envlronmental Impacts that could
result from the productlon and transportation of conservation materials are
relatlvely Insignlflcant. In addltlon, any adverse effects llkely would be
offset completely or partlally by the envlronmental beneflts of conservatlon.
Because conservatlon measures result in increased efflciency of energy use,
they could result in reduced operatlon and development of generation
resources. Reduced operation and development of generation resources could
result in less related envlronmental effects. A possible Increase in
employment for manufacturlng, transporting, installing, and inspecting
conservation measures could be a positlve socio-economic effect.
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Sources:

BPA, Final Environmental Impact Statement: The Role of the Bonneville
Power Administration in the Paciflc Northwest Power 5upf_ly System,
December 1980, p. IV-123.

BPA, Environmental Assessment: Proposed Power System Changes to Implement
, the Hater Budget, May 198:_, Appendix C, p. C-I -C-4.

COGENERATION

Cogeneration is the genelation of power irl conjunction with (usually) an
industrial process, using waste heat from one process to fuel the other.
Cogeneration is a well-established technology that was relatively common at
manufactu_'ing plants early in this century. Cogeneratlon peaked as an
electricity generating technology in 1950, but declined as electric utilities
der,loped larger cent_al station generatlon with its economies of scale, Nlth
the passage of the Public Utility Regulatory Pollcies Act (PURPA) in 1978,
interest in cogeneration has grown. The relative decline in fossil fuel
(especially natural gas) prices and the growing availability of
"off-the-shelf" equipment has increased the popularity of cogeneration,

The use of cogeneratlon can result in less wasted thermal energy and greater
fuel efficiency than if industrlal and electric generatlng processes were
carried out separately. The efficiency of jointly producing electricity and
(industrlal) "process" heat is estimated to reduce fuel consumptlon on the
order of 15-30 percent when compared with separate production. Cogeneratlon
of electricity can result In reduced need for operating and bulldlng
central-statlon generators, with a concomitant reduction in emissions and
other environmental impacts.

Technoloqy

Cogeneration technologles are of three b_..slc types. The first type, the steam
topping-cycle s3stem, includes a steam generator in which fuel is fired to
produce steam. [he steam turns a turbine-generator first and then is used for
process applications. In the second type, a bottoming-cycle system, residual
heat left after process use is used to generate electriclty. The third type,
a gas turbine cogeneratlon cycle, uses a CT to drive a generator. The exhaust
heat from the turblne is used for process applications, either directly or by
way of a steam cycle,

Off-the-shelf equipment for the cogeneration of electriclty and steam is
available from several manufacturers. Flexible acquisition arrangements can
meet the specific needs of most Indlvldual users. Available generators for
steam topping- or bottoming-cycle systems can be fltted to use gas, oil, coal,
wood wastes, red and black liquors, carbon monoxide and other gases, and other
fuels. The gas turbine cogenerating systems generally use natural gas,
#2 dlstillate, or naphtha fuels for commercial applicatlons,
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Potentta]

The reglon has about 790 megawatts (MN) of Installed cogeneratlon capaclty,
most In the wood and paper Industrles. The largest percentage of the
potentlal for cogeneratlon In the Paclflc Northwest Is In the same Industry
(paper and lumber), Other major Industrlal appllcatlons In the Nol'thwest are
chemlcals and o11 and food processing. Munlclpal sponsors account for some
potentlal, also. Most cogenerators In the Northwest are expected to generate
electrlclty for thelr own use only. Some, however, encouraged by PURPA, may
sell excess power to thelr local utllitles.

Energy productlon by cogenerators is dlffIcult to predict, lt depends on
varlous facto,'s, such as fuel prlces, reta11 electrlclty prlces, electrlclty
buyback prlces, and Industrlal productlon actlvlty. Nhen called upon to
operate, however, cogeneratlon fac111tles generally have hlgh availab111tles,
80 percent or higher.

As mlght be expected, ut111tles that are faced wlth loss of load caused by
cogeneratlon often offer speclal rates or service to retaln the load of
potentlal cogenerators. Because of rellab111ty conslderatlons, ut111ty backup
of cogeneratlon is requlred.

E__X__ected Impacts

The types of envlronmenta] impac,ts to be expected from cogeneratlon facilities
are approximately the same as those of the technology from which the system
derives its energy. That Is, for example, the expected impacts from a
cogeneratlng facllity that burns oli for fuel are similar to the Impacts from
elther an Industrlal or a power-generatlng o11-flred plant. The impacts would
be primarlly local and may be greater than elther the industrlal or generation
process alone. The type of process that fires fuel to produce steam first for
generatlon and then for an Industrlal use typlcally burns I0 to 20 percent
more fuel when cogeneratlng than when produclng solely process steam,
Depending on the fuel used and the efflciency of the plant, adding
cogeneratlon of electriclty to an industrlal plant may increase the emlssion
of partlculates and gaseous products of combustion and may Increase water
pollution and consumptlon.

In particular, slnce the greatest potentlal for cogeneratlon In the Northwest
is In the wood products Industry, the result could be an increase in the
release of partlculate matter, heavy organic materlals, and fine particles of
inorganic ash. Partlculates from wood burnlng are most often blamed for
reduced vlslbility and respiratory irrltatlon. Other products of combustlon
are sulfur dioxldes, carbon monoxlde, hydrocarbons, and nitrogen oxldes.
Other, lesser, potentlal environmental impacts of wood burning for
cogeneration include water pollutlon from dlscharged waste water or from
runoff. Domestic water stpplles, fisheries, and recreatlonal areas could be
affected. Disposal of solid wastes from wood fuel burnlng generally is not an
environmental problem as long as proper wet handling methods are used and
there were no t()xic chemlcals in the wood fuel or the combustlon process.
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recreation (l:o_' example, f-:i'_t_irlg, bo<._l:ii/g, al_d camping), and water supply For
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soc loeconomlc effects as workers seek houslng, transport, and food, The
facllltles themselves requlre huge qLlarli:Itles of earth flll, steel, and
concrete,

The dams Impound huge volumes of water, floodlflg and er'odlng extensive areas
and dlsruptlng land use, Irlcludlng w11dllfe and human habitat and cul_ural
(such as hlstorica]) sites, Dams disrupt certain recreational uses of: the
river but permlt others by the creatlon oi: r'eservolrs, Dams can assist
'rrlgatlon and flood control by enabllng water storage, .

One of tile most slgnlflcant envlronmental Impacts dams can have Is harm to
anadromous (mlgratory) and resident flsh, Impounded water dlsrupts the
mlgratlon of juvenlle fish downstream to tile ocean and adult flsh upstream to
spawnlng areas, Problems arlse due to water turbldlty, Increased water
temperature, and slow or absent current, Delay of mlgratlon can reduce the
survlval rate of juvenlle fish and decrease spawnlng success of adults,
Impounded water also can adversely affect the flood chaln, including tile
organlsms eaten by flsh and tlle specles that prey on game/anadromous flsh,

Lack of passage facllltles can prevent migratory species from reaching
spawnlng and rearlng areas, Even wlth passage fac111tles, mlgratlon Is
generally Impalred. Fish mlgratlng downstream may be caught In the turblnes
and be k111ed; or, If stunned, flsh may become prey to scavenger specles on
the downstream (tallwater') slde of the dam,

The extent of turblne mortality depends, at least In part, on the type of
turblne used, Bulb turblnes, usually used on low-head hydro facllltles, may
result in less harm to fish than conventlonal types of turblnes,

Hater spilled at the dam can cause nitrogen supersaturatlon of flsh in the
tallwater, another potentlal cause of death, Reductlon In numbers of flsh can
reduce the food supr. ly for bald eagles and otller anlmals.

Hourly, dally, and seasonal operatlons of the flyer for power purposes can
confllct wlth other uses, Forebay (upstream slde of the dam) and tallwater
fluctu_tlons can dlsrupt recreation and navlgatlon for safety and access
reasons, Fluctuatlons also can reduce the ab111ty to withdraw water for
irrigation and cause erosion of riverbanks, Animal habitats, nestlng areas,
and spawnlng gravels can be alternately stranded and flooded, The more tile
hydro system Is used to meet peak rather than base loads, or to provlde
reserves and short-term replacement power, the more frequent and rapid (and
thus harmful) fluctuatlons could be.

Increased Efficlenc Z of ExlstincLH#..dJLo

The Northwest Power Plannlng Council (Councll) has investigated the benefits
and cost of increasing the efficlency of existii1o major llydroelectric
facilities in the Nortl_west, Various ,-etTofit measuwes potentially can
improve p_oject efficiency and capaclty aild eilergy capability, Improvemerlts
to tljrbine effi(.iency also appea_ to reduce the mo_tality of fish passing



t:hl'ough the t:urbtnet_, lh_, Council has est:lmated that 112 MI,I off hydropower
effftclency tmprovemel_ts al'e cul'_'ent:ly cost effre(:tlve (I,dtvtdual measu_'ecosts
l'ange I:rom 1 t:o 11 Illllls pel' k11owattllour In 1988 $), [ncl*easlllg t:lle
eff:lcteIicy of the tlydl'o system could ,litigate the stgnlflcarlt envlronmerltal
tlllp_lcts of the facilities by reductIIg the tl,l)act: pel' kllowatthoul' of
generatloll. Hydropower Efflclency I,lprovenlelltS are Included as a l'esource tn
the Council's 1989 Supplement to the 1986 Northwest Conservation and Electric
Power Plan.

"Ftl'mtn_l" Nonfftrm

Another facet of hydropower faciltty efficiency Is identified by the Councll
as "bettel' use of the e×lst]ng hydropower systenl," Thts strategy also Is
known as "firming" the nonfirm energy that ts avallable tn water years that
are better than critical, The beneftt of fi]rmlng nonftrm energy ts tn maklng
the availability of Inexpensive nonflrm energy more r'eltable. The Council has
Identified several methods to back up the reglon's hydro resources; 1reproved
coordination of the U,S, and Canadian secttons of the Columb]a River; purchase
of energy from exlstlng power plants; load management techniques; and use of
new power plants. These suggested methods for flrmlng nonflrm energy could
have stgntflcant envlronmental effects, partlcularly the methods Involving use
of existing or new power plants,

The Council has Investigated cost-effective ways to firm the energy production
of exlsttng hydropower facllltles and suggests uslng CTs. 'rhe Councll's
studies show that about 3500 MHof CT capacity may be cost effective to add to
the region's power system before adding typical baseload generation such as
coal plants. Firmtng the hydro system's nonflrm energy production wlth that
amount of CTs would produce about 3000 MI4of firm energy, See the CT section
of this appendix for a discussion of CTs' potential envlronmental tmpacts.

Small Hydro

The region generally agrees that the Columbia River and the other reglonal
streams will support no further major hydro development. However, sites do
exist for small hydro Installations, and small energy producers are encouraged
by PURPA. Small hydro potential could come from three sources: presently
existing plants; newly Installed generation facilities at existing nonpower
(for example, irrigation or flood control) dams; and generation fiactllttes at
new dams. Small hydro plants generally are low-head projects; reservoirs are
small or nonexistent. Technology for small hydro Is similar to that for large
hydYo, except that low-head projects often use a bulb turbine rather than the
Francis or Kaplan turbines nearly always used for tltgh-head projects. Bulb
turbines may result in less harm to fish than conventional types of turbines.

Small hydro instal ]at ions generally may be constructed at reasonable cost.
The Council est;mates that 410 average megawatts (aMN) of flrm energy may
reasonably bw assumed to be avallable at a levelized cost of 60 mllls per
kilowatthour or less (1988 _), Construction times also are relatively short,
al though licensing may take considerable ttme.
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The potential envtrorlmont:al tmpact:s of; ':._mall Ilydl'o factlttte_; aye stmllav t:o
t:hose lof large hydl'o, but: would b0 of pT'opoi't:lollat'ely smaller scale,
Development of hydroelect:,'lc pof:eIIt:lal at: an existlng dam Ilknly would result:
iii less envtrorliilellt'al h,:lYm t:han developmellt of a i_0w s)te, !_itt:e-,speclf:lc
constdeYc_t:tons for small hydl'o development: w(_lJld t llcltlde ctlt'i'erlt:: and f'llLUl .:;
rect'eat:tonal Uses of t:he land and wa.t:01; e×l,;t:Ir_U Flstl aild wildlife mlgw'at:lon,
habtt.:at:: and spawiltng areas; and htst.:oltc arid ,:lYctl<L(.!ologtcal '.;lt:es,

The Federal Enol'gy Regulat:ow'y ('omlllsstorl (FI:.RC) tla,:, ,)tll'ls(.tlcl:lon ove.l t:h_
t:erms of: licenses that: govol'r_ small tl.ydco op_:,_at:tn!j _:_.)li(tttl(:)ns, Many F0deral
laws apply to hyd,'oelect_'tc p_'o]ect:s, lllt_ tI.IRC l_vl_i,w pl"()ce!;s ad(lYos!ies f:i,',h,
wildlife, <kndenvil'c, lllllonkal t'..;!_tl(;'<:,, I..ocal, 1;lLit:_,, ,_lld Feder<.tl agencies
lllt:eYvone 111t;tle 1:IT{RCllcell,,lliq i),,>/;e!;,.; l;u Oil",i.ll!' Ill,ii: I:llotr Irlt;(#re<..;t:'.;al'e
adcli'ossecI, Ii1 addll:loll, I<)c,il itllf.I ';l,.ltp i'ugl_ilal. <>Ii', <li)ply 1,> Ilydl'c_ ljl'O;iOCt!i,

Irl i)alt:lctllar, t:he ((_iillct 1 ll<t'; <;iJe(:if (,,I "_<>_(tit ,>li'; ,,I (l()v_,l_lJlll(:llt;" II1
.:}{.,ction 1 1()3(a) of: tt:,; l:i<ll ,trl{l viii(li fe [jl(,(ll(illl .ifl,,t ,gl}l}t!il_li < [I B _1:" l ls
l<J_t6 Nortllwesl: Powe_ Pl(til. lti(! I;tlllfl(' I ,'l l;'' ii,, _." t,'i_li ilu(l ;'l IJ_(>t(-_(;t.edaloas
l't.ll0, wtitch deslgn,:tle: <.;l:_ealll ieLt(;ho!: plol,!f I_.,,-.I _,,m I_v(lr,.> +t_!v(31olJllit#llt:,
t-tydropower' develol)iU(!i1 { irt t.tl_._';eplc>l:_,ct:ed s i._i!<_il rL,,_(ll_,s (:()ii ld (;{tt.lf_(.?
liriaecepl:ab Ie 1"Isk of I o!;,.; Lo Ii ,.-;li ,:lhd wi I (iii 1,::, ';I_. le,:, I:t_ei _ plo_lcic 1:i ve
cal)acl t;y oY hat)t t.:al:. BPA t;lifJl;iort/:: l;t10<;e "Pl,_l(.,(tc,(l ,'\l_._:l'.;" iii It.!; I..oflg-..leYIll
.{rl heft:le Acce ss Pol lc y l) y pr ec lu (J I ll(.J I Ii t:Ol'1;IO a Ct;i;<;S I"O1' I)(JV/!7l fl OI11 p lail t:s (>li
pYol:ected S_l"ealll leach(_s, rbe COtlllcll"/._ de'_iiGi_at,io_ (>fI)l(.jl:eci;ed <.treas ls
based o, the Pac I f'i c Hey l:llwe'_1: Hydiol)OW01" S i t:_ I)<.._t:_l._<J.;o(:lcre I(:)ljed by t;lle
Oo uli c I 1 , 12he U, {), COI"p '.',C)f" ii rlg I li eo'Ys, <;_nd BPA ', a 11(I I:h(7 Hydr Ol>owe i' Assess111t3i/t7
S t:tldy corldt.ic t:ed by t:he Col.lrlci I, BI>A, t:ede_al agetl(;te <,, {:;IT<li(-:';, arid t:,'tl)es,

ralJle P-.l l)i'eseril:s ] rlt'oi'iilal:l(::,ll ieg<;tidtr_g (.:rlv 1I"Oillll(._llt:<:tlCOFl(;erliS ct,q<_.;OCI aicd

wit:t_ a small tlyd_'oel_cl:itc plai_l:. Evc_n if individllal <._,lall liydro faclllt:le,:;
have rel al:Ively mtnor erlvll'oi_lllleil I:al ef'f:ects, l:tie (;I.Iliitlli.tt:i vm illlpact:s oF lilari7
small t_ydro facllit:i0s witThlll a sliigle rlvei" basin cot.lid be signlftcanl;, BPA,
the Council, regional lnt:el'c,'._l: gYOOlpS, and l:he frERc ]icensllig pi'ocess all wt 1 1
moni [oi' aild assess CLimUla.{lve iitipacf;s oF small t_ydrc> Fact li t:les Iii l:he
Northwest,

<.:;oillc e s '

BPA, F:illal Lrl¢iiOi/llieril.:cll l.llllJ,tct: St:at:ement:' The Role oF t:he Borllieville
Power Adml rlis tlat; loll ifi !.:he Pa(:lf:l c Nort:t_we_;t: t>ow_r Stlpp] y System,
{-Jecelnber 1980, pp, IV-133--.137.

BPA, f{rlviiorlmeilt:al Asses!_lrlellt:' F'rol)osed F'(-_w()l{}.y,.;t:elli Changes to Iinf:)l(_illent:
t:tle blal:er lrJtJdcjet:, M[.i.y ItJf_3, Al)l:)_ildlx C, pp. C..4 -C-.6,

BOllll ev i 11e Pewe 1 Adiii i ii i !; 1i Elt7i ()ii IgIg] Hho Ie '-;,:_I o t>c>wer t7al:e FI ria 1
EliVii'Ol-illleFi|:al [lllpacl; (:._l.<:tl(-._llielll;,Septel, t:)e_ l<)fi3, tJfl. IV..<...5'_ 53.
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Nort:hwest: Power Plannlng Councll, 19B9 Supplement to the 19B6 Nortllw_;st
Conser'vat]on and Electric Power Plan, Volume I, pp, 47-48,

U,S, Depai'l_men_ of Energy, Energy Technology Character'tzattons Handl)ook,
Eilvtronmerltal PollLIttOll and Coiltlol F'act:ol's, l'hll'd Edit:ton, March 1983,

tj,S, Depal't,lent: of: Energy, Eile_'gy technologies and _lle [:.'rtvtronmen_,
ErlvtronmerlLal Irlf:Ol'lllat: Ioll tlandbook, October 1988,

NUCLEAR

rliL, Pacltlc Noi'LhwesL i'ecelves electl'ical erleYgy frore t:wo opui'attrlg ni.lcleai'
iJlarlt'i wlthlrl the regtorl, t:t_e Tl'oJarl plant, owiled and opel'at,ed by Pori:land
Ii_,ller'i_l I.:.lectitc Company (PGE), and t:he NashtIlgi:orl Pub li(: Pc)wel' Supply Systenl
(!;llt)l.)ly :.,ysl:eill) Ntl(:leal' Plarlt (NNP) hl(), 2, :I,,._ooi:hef ._[I.)I)ly Syst:em plants,
blHP 1 alltl. 3, aie pall:tally complet:ed i.tlld al'e mot:hbi-._lle(t, IF COlllplet:e(I, ttley
c(._lJld '_upply powel f:ol the reglotl's f.tltureileeds, BPA and t:he Supply Syst;em
,:_e (:oope_aEirlg to develop _l plarl f.oY t),_i'tla'lly.Yef.lilailciilg t:tle plarll:s', f'ul;iile
f:lIlaflctilg {_ow• presewvat:lon and compleLloll is uncel't:alI1, (BPA and tt_e Supply
Sysl:em also ale corls'ide!.-.lng repower'tng _he Harlfor'd Genel_ttlng Project, whlch
wds powered by steam froin tile plutoillui]l..-pi'ocluclng Hanford N-Rea(:l:or,
Repowe_lng likelywould use coal oF natural gas rat:tlel' l'han rluclear Fuel to
geneYat:e steam,)

Nuclear general:tori lr_volves plant const:ruc['lon; uranium mining and
p_epa.Ya_lon; fuel fissioning I:o genei'at:e electrical energy; spent: f'uel
dit;posal; and plan_ decommissioning, All phases of plant const:_'uct:loI_ and
fuel pl'ocesslng use substantial quant:t_ies of ener'gy, for transportation,
mactltnery use, process use, arid so on, Tables F-2 through F--10 !;how _he
na l:ur'al l'esource cise and environmental Impacts of the steps irl nuclear
general:ton, which are dtsclissed below.

lq__.!.rLt.n.9,The tii"ailltiln foi' gerlerattng p lant:s iri t:lle Nor'thwest: probabl.7 wl 11 he
linport_d f:l"om oi.it;side {'l_e region, Urarllulll I'; milled by both underground and
of.)en..-l)l L t:e(:hnl que s ; ,lOSl: of" t:he Ci.llleli t: tj, S, I)1odtic t:tofl of: t.ll'a.rll Urll co,le s Pl'oln
CJl_en,.,-pit;ii]lrles. 7,_CllPa(:e(i)I1:) Ililntrlg of: I.ll'alllt.llll I_as sevel'al adverse
erivti'onmerltal Impact:s, The mining rlecessary t:o Stlpf:.)oYt a I,O00-.MW nticleaY
t:)lant dlstuYbs 54,6 acres per year, Mining pi'oduces slgnlfitcar_t; aiilOl.lflt:.s oF
air pollution from t:he opera_lon of heavy mlr_tng equipment: and t:he b_'eakup of
t:he tir<:_l]ium ore, Air po ] l u [ l on consists of particulates, sulfur dio×lde,
nil:rogen oxides, arid radoi/ and radon daughters, Surface mining also can
produce water po llutlor_ caused by runoff from ptles of soil arid mined
sci_fac:es, AIY anti water pollutlon cont:alr_s heavy me_als and low-.level
_adloactfvii:y, Radiation exposure is strictly mont_o_ed ai_d llmlt:ed for
ur_derground tirarllum mlriers, Radla, t:lon hazards are riot: significant irl tJ.S,
low-.grade open-pit mines.
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Milling. During milling, at the mine site, uranium is extracted from the oYe
and concentrated, using chemical and mechanicalprocesses. The milling
process produces significant amounts of particulate and thermal emissions and
releases radioactive and other minerals into tile air and water, lt also
results in close to 200,000 tons of radioactive solid waste (tailings)
annually, which must be stabilized to prevent wind and water erosion.

Conversion. The refined uranium ("yellowcake") then is converted to a
volatile uranium hexafluoride. Conversion occurs irl only a few U.S.
locations, which are outside the Nest. The conversion process results in air
and water pollution, some of which is radioactive, and heat discharge to the
air. The resulting radioact!ve sludge is held for reprocessing or burial.

Enrichment. Next the volatile uraniu;;} hexafluoride compound is enriched by
means oF gaseous diffusion or gas centrifuge. Enrichment in the U.S. is done
by Department of Energy contractors in a few locations outside of the Nest,
Enrichment uses substantial amounts of energy, water, and other resources, and
results in air and water pollution and thermal discharge.

Fabrication. Fuel fabrication consists of chemical conversion of uranium
hexafluoride to uranium dioxide and mechanical processing of the fuel pellets
and fuel elements. Fuel fabrication results in air pollution as a result of
the process itself and of the energy needed for the process. Air, water, and
solid wastes all are radioactive to some extent; solid wastes must be buried.
In addition, heat is released to the air.

Plant Construction and Operation

The environmental impacts of constructing a nuclear plant are similar to those
for constructing any large generation plant or other industrial facility.
Plant construction disturbs land areas, uses large quantities of building
materials, and can have socioeconomic impacts due to the large number of
workers employed.

The two most common types of reactors are boillnq water and pressurized
water. The Trojan plant is a pressurized water reactor; NNP-2 is a boiling
water reactor. The two types have similar environmental effects.

In the reactor, atoms split in a chain reaction called fissioning, producing
energy. The released energy heats water to steam. The steam turns a turbine,
which drives an electrical generator. The plants use considerable amounts of
water for cooling. The water, generally from a nearby river, is recycled
through the plant, but that lost through evaporation must be made up. Levels
of radioactivity in air and water discharges are low, and are regulated by
Federal law. Nater vapor from cooling towers carries harmful salts, which
fall onto surrounding land areas. Nuclear plants also produce solid and other
waste products, some of which are radioactive at a low level. For example, a
boiling water reactor nuclear plant produces 18,900 cubic feet arnually of wet
low-level, radioactive waste that must be embedded in concrete for disposal and
3,360 cubic feet annually of dry low-level radioactive waste that is encased
in drums for disposal.
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Fossil fuel emissions result from the periodic operation of auxlliary
equipment, including diesel-powered emergency generators and pumps, for
testing.

Spent nuclear fuel elements are removed periodically during refueling and
generally are stored at the plants pending designation of a permanent disposal
site. Dur'ing decommissioning, the parts of a nuclear plant must be dismantled
and stored safely for hundreds of years to prevent release of massive
quantities of long-lived radiation. Final disposal of radioactive parts of
decommissioned nuclear plants also will await establishment of a permanent
radloactive waste disposal site.

Within the region, design is underway for the Hanford Waste Vitrification
Plant, to be built near Richland, Washington. Construction of the plant is
scheduled to start in mid-1990, with operation projected for 1999, At the
plant, highly radioactive liquid wastes now held in underground storage tanks
at Hanford will be solidified. The wastes, including chemicals, heavy metals,
and other toxic materials, will be heated and poured into cylinders to
harden. The vitrified wastes will be shipped offsite for permanent disposal
underground. Operation of the plant will be for at least ]5 years to complete
processing the existing waste.

Sources:

BPA, Environmental Assessment: Proposed Power System Changes to Implement
the Water Budget, May ]983, Appendix C, pp. C-lO- C-]2.

Bonneville Power Administration ]983 Wholesale Power Rate Final
Environmental Impact Statement, September ]983, pp. IV-53 and IV-70-7].

Northwest Power Planning Council, ]989 Supplement to the ]986 Northwest
Conservation and Electric Power Plan, Volume l, p. 62.

Bonneville Power Administration, Final Environmental Impact Statement,
Intertle Development and Use, Aprll ]988, Volume 4, Appendix F,
pp. F.]-7 - F-l-8.

"Solidifying radioactive wastes," Electric Light & Power, Volume 67,
Number 3 (March ]989), page 44.

U.S.l.)epartment of Energy, Energy Technology Characterizations Handbook,
Envir,anmental Pollution and Control Factors, Third Edition, March 1983.

U.S. Department of Energy, Energy Technologies and the Envlronment,
Environmental Information Handbook, October 1988.

COAL

The Northwest receives power from 13 coal-fired generation plants. Because
coal generation is a proven technology, in recent years coal plants have been
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considered to be the base]oad resources of the future. The Nestern U.S. has
about half of the nation's coal reserves, most near the surface and with low
sulfur content. Because of low production costs and low sulfur content, most
of the nation's incremental consumption of coal is expected to be met from
Nestern sources.

Increasing knowledge about the "greenhouse effect," the possible warming of
tile Earth caused by growing amounts of ca_bon dioxide in the atmosphere, has
made future coal use for power generation less certain. Acid precipitation,
caused by emissions of sulfur dioxide and nitrogen oxides, also has been
linked to coal-fired gene'cation plants. In addition, several factors may
affect the development of coal reserves in the Nest: resource scarcity,
especially of water', high transport costs to primary coal-use regions in the
East; and ecological fragility of many western coal-producing areas. Coal
mining and use are regulated by Federal and State laws that restrict water use
and impact on water quality, preclude mining in certain areas including prime
farm ]and, restrict air emissions, and require reclamation of mine sites.

Coal generation involves coa] mining and preparation and plant construction
and operation. Tables F-l] through F-18 show the natural resource use and
environmental impacts of the steps in coal generation, which are discussed
below. This section also discusses advanced technologies for electricity
generation with coal, including coal gasification and fluidized bed combustion,

Fuel Mining and Processing

Mininq. Coal is mined at several sites in and near the Pacific Northwest,
including sites in the States of Nashington, Montana, 14yoming, and Utah. The
coal in the Nest generally has low energy value and low sulfur content.
Almost all of the coal mines from which regional plants recelve their coal are
surface (strip) mlnes. In surface mining, topsoil is removed for later use in
reclamation, The area is blasted and the overburden (earth overlying the coal
seam; is removed in long parallel cuts. The exposed coal is removed and
loaded into trucks for transpor_ to a coal cleaning area and then to rail
lines or mine-mouth plant. Reclamation consists of grading the soil,
replacing the topsoil, and replanting vegetation. Federal laws require mining
companies to reclaim mined lands by appro×imating the original 'r,opogcaphy and
planting suitable vegetation.

Mining disrupts land uses, including agriculture and grazing, Even with
reclamation, the land is not returned to its original form and may not _e,:ume
its former productivity. The solid waste produced by mining can eventuall,/ t)e
used as fill for reclamation. Coal mining to support a ]O00.-.MH coal plant
would permanently disturb about 25] acres and temporarily disturb about
52 acres each year. Aquifers in mined areas may be disturbed and may be
contaminated by mining wastes, Ne_ and e_panded minir_g ope_,_f:irurf_, ina.y h.:_'/<.,
significant socioeconomic impacts if many new work.er'_ are attr_c_ed to the
area.
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Air pollution results from emissions of the diesel-powered equipment that digs
and hauls coal and overburden, lt also arises from dust raised by the wind
and by vehicular operation, DusL _uppression practices, including spraying
the area with water, carl reduce the particulates caused by wind erosion and
movement of vehicles. Nater pollution may occur when suspended solids are
produced by runoff'from piles of overburden. Under controlled conditions,
coal pile drainage and runoff are collected and treated prior to discharge,
which reduces suspended solids and results in a zero acid content. Surface
coal mining causes noise during drilling, blasting, and operation of equipment.

Table F-13 assumes that a preparation plant is sited near the coal mine. Coal
preparation or beneficiation includes removing impurities from the coal,
sizing the coal, and removing sulfur. The degree and type of beneficiation
depends on the type of coal. Coal from the Nestern States generally is
relatively clean and does not require washing. However, the coal goes through
a "breaking and sizing" process that results in noise and requlres small
amounts of recyc]ed water for dust control. The breaking and sizing operation
and loading and storage require the long-term disturbance of about 63 acres of
land for a IO00-MW plant. Table F-14 shows the resource use and environmental
impacts of beneficiation. Beneficiation results in air and water pollution
and solid wastes, as shown on the table.

Coal plants receive coal by truck or train, depending on the plant's distance
from the coal mine(s) that supply it. Coal that must be transported long
distaLnces generally is moved by unit trains. Unit trains are dedicated to
this purpose and operate regularly between two fixed points. Coal also may be
transported by conventional trains, which carry cargoes of varlous types in
addition to coal. Transporting coal by either type of train results in
similar types and levels of pollutants. Table F-15 lists the envlronmental
effects of coal unit trains.

A IO00-MW plant requires, as an annual average, over 9000 tons of coal per
day. Hauling by train results in nolse, emissions from diesel fuel
combustion, and wind-borne particulates. Air pollution consists chiefly of
particulates, sulfur dioxide, nitrogen o×ides, hydrocarbons, and carbon
monoxide. Partlculate emissions during transportation are estlmated to be
2 percent of coal tonnage carried by conventional tralns and I percent of
tonnage carried by unlt rra'ins and trucks. Other methods of transport are
barge, slurry pipeline, truck, and conveyer belt (used between the Jim Brldger
Mine and Plant in Wyoming).

Plant Constructlon and Operation

Factors that must be considered when siting a coal-fired power plant include
the current condition of the airshed and its ability to dilute the atmospheric
discharges of the plant; availability of water for cooling; proximity to the
transmission grid; proximity to and reliability of rail or water
transportation for coal; and _vailability of land for disposal of ash and flue
gas desulfurization products. About 156 acres of land must be dedicated to
housing the plant and solid waste disposal for 30 years. Constructlon of
coal plant is similar to that of any large industrial facility.
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Modern coal plants inl!lude pollution cont,ol devices inc lucting el.:.ctrostatic
precipit:ators or _.:the_ devices to control particulat:e emissions; _crubbers to
control sulfur dio×ide emissions; onsite solid waste disposal, I:o prevent loss
_luring t_anspo_t-' and onsite water t_eatnlenI: so water may be _eci_culated to
eliminate discl_,_ges. The Clean Ail AcI: lequi1es that power planIs
constructed af:t:er pan-;sage of the act include ':-;ysterns for control (,,f: nitrogen
oxide, sulfur dic::4ide, and pa_'ticulates. Coal plants are subject t:o FedeYal
and State regulation,; rega_ding pol lutants.

i,

In a converltioltal gerleral:irlg plant, [:he coal is t)ulveiized and burlled in a
boiler to gener,_te st:cam to powel' a I:urbine. The turbine drives _:{r_electrical
generator. C.:ombust-ion of the coal produce.s a flue gas collt:amina:[e(i wJt:h
,:_evefal air pollutant::;, rm..)st:nc_i:a.l)ly sulfur dioxir!e, rlitYogerl oxides, and
carbon m<.)rloxide. Emissiorls f'roln c,)(_l plant:s l"esult irl acid precipitation,
,,,_llictl co_rodes buildir_g illaterials al)d harills aquat:ic arid t:errest_ial lif:e,
i_cludir/g fi'.;h, fole'-:t:;, arl'd food cTop'_. Data orl acid plecipitat:iorl ale being
gai:ile_ed to determine i:he long--terlll env i_ollluer]tal ef"fects,

fn l:tle 11 Hest:ern States, t:he second...larg(,t,t sociTce of stilft.Jl" dioxicle and
IIil:rogen oxide is elee:trie.:it.y generation (r_onf=errc_us metal smelting p_oduces
rnore sulfur dioxide, and mc>tor vehicles produce more rlit_'ogen oxide). Acid
deposition tends to be concent:rated ar'ound _t_e sources of emissions, al though
pollutants are transpo_tect by storms and prevailing wincts. Acid deposition is
e×tremely variable over time, depending on localized weather conditions;
snowmel t pat:terns ( snowmeI t causes "pulses" of: aci di c watel _) ; arid exi sti ng
acidity of soil arld wat:er.

[he Nest has many areas t:hat are potentially sensitive to acidity. The thin
soil of the mountains i!; not sufficient to neutralize the acid liore
precipitation runoff. The flora a.rld fauna of fragile mountain and desert
areas, because of the relatively short growing season, can take years to
recover f_om acid damage. The deep snows ti.,at fall on tile mountains carl
provide pu1'.;es of acidity during spri,:g snowmelt.

Sulfur dioxide must be l a_gely removed frore combu'.;t:iorl gases before
i _:,"!_a_c_..,. .:', w_ t. ::.c,_lbb(i:, t.o r_e_f<._,r, t:hi _-;fitlrlct:i >n (:otl I d produce ove_
....... ' " (.t,:1,,_ i t. ._ ir_(_(_i,I14l-)l {tit. [he ]ime'.;t{,r]e _a'.;l:_-'

. ;...... .,,_1_ " : ; ! :t _i _, : i_ !i , i _'' ::_:ill!b(!! ';

' . .... !,, ' :' li i_. , ;i ,' ./ _' _ ..... _ Vii;! _ ",irl,J} :i,I .il/(j (J} i.!_) 4 ! ,l.t !.... i . ',(_,;

il'_[,_l' i .(i ,)[ f[_.,,t i i .;, _'{.i' {f',, _.t ,*t fj_.._ dlllO[lflt.', Or: (.L[I t)()li ['l_ ,)X (J_ _tfl(J (]c_.lt)Of/

)_ /ld(, i,_,ttl r)t: ',vtii_.!, <_r,l:,it.)tli-e l{, tile "(]Yeer/h_)[i...;e!_f_f:er:t." (.:a,")c_n dioxide
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evaluate t-t_e teasibilit:y oF l._sing algae alld ot:t)e) plar)[:s to ab_;(>_t) t:t/e (:i_lbol_
dioxide output of t:tlelln_l plarlt:'_, I...abo_'atoly re;ults _-_reprolni,;ing,

A IO()O-.MNcoal pl ant t)u_ning coa.1 witt_ a I()-pelcellt: a,:.;t_con tent will I)r_)cluce
,._ll aveYage t:l()O t()rl'_ of L_t_heach day, Some ot: the a,_h is ':;lag (b_:_t.tom ,:_t_h)
ll_._nl the boil{,r, and '._olne i'!, Fly a'.;h (:i_pi:uled by the air pollul, i_)n col_tlol
(!evir:e, Fly a'_h may be 'sold fo_ u_;es _;uch _::_ fioY _oad I)t_i ldin(:l mal:e_ial, fhe
ottle_ '.;()lid wastes taLl'St be ctispo_;ed of ill I,:_i_(.If-ill,:;,

_A!b._,!_.!!C_.e.d.__[,e.c.h.,t)q!_%qJ..e..1_

lw(_ _dv_/rlced technc)logiet_, gas ifii(:_.ttion a.nd fluictized bed colllb_l,.i;[ion, can
geneYate electYicity LlSirlg CO_._lillOle efficiently _lnd wittl les:; tlarmful
urni,_,ions tha__ (c)nve_tional coal burning.

!:i_a.{i..i(:!_C.a!:).ol].Coal gasification is the conver'sior_ of co_1 o_' coal (:t_ar to
g__seous pYo(:.t_lcts ':y re_ction with _._te_ll/mixed wit:h ai_ o_ oxygen, 1he ploduct
is a low.- tc_ _edium..-Btu gas, To p_ovide he_t: to enable the chemical
_e,._ctions, ge_erally _._omeof the coal is burned, The _e_ulting gas would be
used _s a sut)'::;titute For natural gas iii a CT or conlbined.-.cyc/e geneYator (.see

(_'" c"section on ...r.:,, follc)wing),

Ga ,:ii f i c_tt i o n was t he o r"i girl {.iI a pp l i (:_ t i on of f 1LIi d i zed.-hed (::<:)l_lbu ':;t i o n.,
{ti:;cus!;ed in the Ilext se(:t:ion. A gasif:ier t.)t_rns toa] in a fluidized bed with
les,; air l:han is _'equired fo_ complel::e (:ombu'.,l:ion, re':;ull:ing i l_ a high
(,:,n(:ent_ation ,>f combust:ible ga,.,(?':; in the ext_,_ust. C(_,:_I9_.,:.;it"icat:ion is
,!tI:)ptied in ':;evela! pilot pl,._llts in tthe U.S. ; it is _rt ol)ti:>l_ t:{)be used if
natural ga':; price_; inorease significantly, lhe enviYonmental imp,_ct._, of coal
,_ining and transport are not elir_linat:ed by ga':;ification, all:hough gene_ating
electrir.:ity with synthetic gas woLdld increase the effi(:ir:tr_c.v of (:oa1 _se.

Fl_idized Bed Cornbu!.;tion. Fluidized bed combust:io_ is _ method of t:)LIYning
fuel in whict_ the fuei is continually fed into _ "bed" of particles supported
by upflowiI_g air. Dud"ing fluidization, the bed of materia. I expands (bulk
density decre_:_es); as the air velocity irlcre,:_se's, the pa)t:icles _ix more
violently. The proper air velocity, operating temperat:uYe, and bed material
c_ut;e tt_e bed tc, function as a (:heroical reactor.

__.)I )_i,:]t/- "-.til ltl_ (.(_al CC.MIt)/JS t i<:.;_, tt)e l:)_._(:JIll{_V b(!' CC)Illl)<-_";(-_(J ;_i !i tlleSt.orlii!, ltl( ._

i_n(,_",t,olle reaqi_,; witt_ al1(] a,b '::,,'__ l) ', tile t;lllfll! l(P10a,]e(l (ill!iil(.)blllrlirl!]_ _{:_l_._-:i_,._
_!l_ di.:,xid(, elnit,'.,it,_:,. It_e 41!_,1i C,:)IIII)(>IIII( .... Jlt t_:):,l l"_,,l_ th_., _#{:,t,t{::_rI_lJ.':_
:_rl r!-'a(:t wilit tit_,.' '.;IllIii di,,xi,,if, _() Iimit ;i'lui'_';)()ll', r' I t _ _ _I _ t ) _'Jt ( _" _' '_ ) "

)w ';_iitllY i:_,l C,_Ut(t.!)e .-:iml.)JV {,_,:t} ,_!i;t_. t l_li,,li :'{-!_l-l_u{I ,.._11 )t';t ,:.:_ll al:,_., t. ai,'

• . , . ' i_ -[._!4(i ' ,.:li l(2111[._t'I dt!.li't;:'.: I :_W (.}ll< )l I (] lI )/}()(i 1!_()) f Ot /tii)..._4 '"" ' t.t'l,tt Iii t.l(.it}(:'II
,..,'.:iiJ_" f.:)II/al]_.;ll i', }llllibit-(.!cJ. i-ili}di,::,ed l)(:)l! (:(,lllJ)Ll';!.i_ll ,,'ii lll_:!t:t! [(.,cl('l<'ll

,:,iii),:" _,,_) ',l,_l_t,:_ld::. wittlol_l: !.tl_:.:,ii ,_' ,)i flue /.],l' ':;Cllll)tJl'!'_;, _,'/ttitll Ilil)l ()V(:"; till."

t!! !i: :!i!ll(::y' ':)i _'ll(_J tlc, t ' (_!l(t I!'(t11' t", I:,tlti t,lJ dl_ll _?lJ("l ,li irtt] , ':',! .... t _,"lll :,I,_1_{I,:_i1
("_,t! ,)_{'IIE_I ,it i{_l!,
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Generatiorl with fluldlzed-bed combustion involves immersing heat-transfer
tubes within the hot fluidlzed bed. The high efflciency of heat transfer
results in the need for relatively less tube surface area, reducing tube
requirements and costs. This technology, and plants wlth pressurized
fluidized-bed combustors, are being tested wlthin the U.S.

Sources:....

BPA, Environmental Assessment: Proposed Power System Changes to Itnplement
the Water Budget, May 1983, Appendix C, pp. C-12 - C-15.

Bonn_ille Power Adminlstr_tion 1983 Wholesale Power Rate Final
Envlronmental Impact Statement, September 1983, pp. IV-71 and IV-80-81.

Northwest Power Planning Counc11, 1989 Supplement to the 1986 Northwest
Conservatlon and Electric Power Plan, Volume I, pp. 57 and 61.

Bonneville Power Administration, Final Envlronmental Impact Statement,
Intertie Development and Use, April 1988, Volume 4, Appendix F,
pp. F.I-I - F.I-5:

World Resource Institute, "The American Nest's Acid Rain Test: Research
Report #I," March 1985.

The Seattle Post-lntelligencer, "Power counci! contemplates 'greenhousing'
of Amerlca," February 14, 1989.

James, Peter. The Future of Coal. Second Edition, 1984. MacM111an
Press, London.

McGraw-Hill Encyclopedia of Science b Technology, 6th Edition, 1987.
Volume 4, pp. 72-74 and Volume 7, pp. 198-200.

U.S. Department of Energy, Energy Technology Characterlzations Handbook,
Environmental Pollution and Control Factors, Third Edltlon, March 1983.

U.S. Department of Energy, Energy Technologies and the Environment,
Envlronmental Informatlon Handbook, October 1988.

COMBUSTIONTURBINES

Techno10_.Z

CTs are rotary engines similar in design and operation to a turbojet alrcraft
engine. Outside alr passes through a rotary compressor Into a combustion
chamber. The hot combustion gases flow through the turblne blades, turning a
shaft that powers the turbine, air compressor, and electrical generator. In a
simple cycle CT, the gases are then exhausted to the atmosphere through a
muffling system. In a combined-cycle operation, the hot exhaust gases are

F-18
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used to produce steam in a boiler, The steam is used to produce addltional
power in a steam turbogenerator. Because of the tlme needed to heat the
boiler, the steam portlon of a combined-cycle CT cannot be used to meet
short-term peakloads. Combined-cycle operatlons are most efficiently used
during longer perlods of high loads. CTs usually are powered by fossll fuels,
either natural gas or o11, but also may use gaseous or liquid synthetic fuels.

CTs are relatively quick to build, and several manufacturers offer "turn-key"
facilities. CTs also are relatively Inexpenslve to build, although their
costs are extremely sensitlve to slte characteristlcs such as distance to gas
lines and electrical transmlsslon lines. Newer plants are designed to be more
efficient and reliable than older facilitles.

Potential

In the Northwest, CTs have in the past been used rarely, malnly to supplement
baseload generation plants such as nuclear and coal. CTs tend to be operated
infrequently and for short periods due to their design as peaking units,
relatively high fuel and operating costs, and Federal and local regulations
governing fuel use, emissions, and noise.

PGE, for example, used 1ts 534-MW Beaver combined-cycle CT during the Trojan
Nuclear Plant's 1989 spring _efueling outage. PGE was able to sign 3-month
supply contracts for natural gas, whlch made the short-term operation of the
Beaver plant economical.

The Council has suggested the possibillty of "flrming" nonfirm hydro energy
using CTs to back up existing hydropower fac111ties. The Council points out
that the availability of natural gas is unknown' the regional gas
transmission system may not be adequate to support future electric generation
plants. CTs would require that gas transmission facilitles be avallable, but
might not require gas dellveries even every year because of their potential
intermittent use. Table F-19 glves planning characteristlcs for CTs.

Expected Impacts

CT plants are manufactured, and have environmental impacts assumed to be
typical of manufacturing facilities. At the turbine site, construction of
access roads, gas and electrical transmisslon lines, fuel storage, and the
plant houslng building all have typlcal constructlon-related impacts, Impacts
of construction are less for CTs than for larger generation plants, however.

Production of gas and oii have signlficant environmental impacts, but only an
,] insiqnificant fraction of the impacts could be attributed to CTs in the

Northwest using those fuels.

The operational effects of CTs include noise and air pollution. The emissions
emitted in greatest quantity are nitrogen oxides, which result from high
temperatures in the combustion chamber. Nitrogen oxides, as explained in the
section orl coal, are precursors of acld precipitation. Nitrogen oxides may be
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I"e I at i v eI y cheap I y and ef f ect i ve I y _educed by waI:eY oy sI:eam Jn,-]e_:t i (>t_ i f_I<.,
the gas turbine combustors, laater and solid wasl:e p<_lllltic_n fr<_m t:1_i'.; I_<;c_.,ss
is minimal, -rhe mosl: et:fiec_}ve method off reducing e,_issior/s of slllFul ox i_le
is bo mirlimize the use off tltgh Slllt:t.ll" fuel oil. The Envilorl,lellt,:_l t.'_c,!:e_:l ion
Agency (EPA) has established standards limlt:ing ernissions oi nit:l(.)ger_ oxides
and slJlf"u," oxide l:or new gas turbine generatols. Oil sl:ofage and h,_ll_llillcj carl
Yesult tn additional emissions of t_ydrocarbons, Other emissi_:_lls _f: c::_l_:_...,._l/
are palticulates and carbon dio×lde, although CO,lbUSLiotl of _ t_at::ul-,_l gcr::,
produces less carbon dioxide than combustion of the same amount: o1:: co,_l.

To control noise impact:s, sourld deadening is nolmally _'equiYed. Biil:lel' Sl_,._ce
surYoundtng CTs also can reduce noise pollution, A combined-cycle pl,:_f_t- c_f:
300 MN may l'equlre a 400-acre parcel as an adequate i1oise buI:Fe_.

Simple...cycle CTs tJsually have negligible IrTlpact on water supply or ClUaliLy
Nalzer or steam Injection for conI:rol of alr pollutlon requires a supply off
demlnerallzed water and produces a waste sri'earn corltaining the mine_als
removed from the water. TYeatment of fuel o11 to relnove mine_als aIs_:_ can
_esult in water consumption and pollutants. Plant si te runol?f and o11 sp] ls
are additional potential sour'ces of water pollut:ion.

Combined-cycle units Yequire both deminerallzed water for use irl the ste,:_m
cycle and makeup water for cooling towers or ponds,

Sources

BPA, Envirorlrnerltal Assessment: Proposed Power System Chal_ges t_._ [ll_l:_l_,me_t
the Hater Budget, May 1983, Appendix C, pp, C-9 -. C--lO.

Bonneville Powel- Administration 1983 I_ho]esa]e Power Rate Final
Environment.ai Impact Statement, September 1983, Pl). IV..RI...8:_.

Northwest Power Plannlng Council, 1989 Supplement to the 198[; No_tt_wet, t
Conservation and Electric Power Plan, Volume 1, pp, 55-.5/.



'l';lble I"-1

SMALL HYDROE LECTRIC PLANT

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

Srr_ hy__ic plant= apretho_u_with t_.ss II_n 15 MWe of Size:. 4 MWI_

c_ity and u_iuatttyfed by a dar;_ with h_ghl r_ot rrK_'ett_n 65. Annu_ Cap_ity Fa_ct(_: 0.35 ff_' r_uw plainits, 0.37 for
f¢_ Imfx_r_ding _ ge_rally ler_sIhan 500 acr¢_ Compo_mm of retrofit_
a Wp_cal syst0m (t_ot an exhaust=v_ tist=r_:l),r_-lude the darn,
I:)m_st¢_ck,hydraulic: tlJrbl¢lt], ger_at_r(s) tran.',f_me_, arid othm Armpit Er'_(:_f Fh'odl._tio4_: 0 04 x 10 _:tBtu

rru._;t_llar_L,_=sstructures and equ0pn_lt. EHic.Je_y:. 90%

LJfetin_. 50 yr

RESOURCES USED
QuantitiesUsed

F'_et_ronce Er_gy System
AnrN._li L,l,_le, Per 1012 (J_

Er_gy
Er_ltl.._h lJnits Met]'_ I.Jn_t_ _odu(;_| Rerr_ks

Wale_ 0.792 × 10_ acre-tr 0.9"/7 x 10_;z1 19.8 × 10a acre,It Ki_li_ er_gy oi
falli_g o_ flowing
wat_r

Er_e_gyF._equi_r_,r_L_

Au_d_arV Not Determined

Tot_'d Us.._

C,.__stru,: ti_ Ma te,_tab

Not Determined Typlc_ll lylt_m
c_t_ are
I_tod in Rlrferenc_

Energy System
d_cfipl_on

Lar_i

Not Dete_m_ed

Pe,r-j,o_",r_,_

C __ ='_u_.:'_,,n Not l.)_,"tP.rm__ed

l.lPlmt,_f_t-8{:l_rf(iy _;ySIP.I11 P_.'rI() v2_tlj F!r,L_{TyProduc_:J tier_rks

,,,.:_,,, . _li} ! ,. '_ll4 tcm.=.t $;'f:=] .'. I(_l tUl,ll ,_l_:J I!1/, _ t(_ ¢._l,d_,l(,)_'=.',,_,'

.',tH.H_,iii '_.1(-:( .I dV_]_';i,)r'::'.{Iii)
' _Y'I,'i _ -- .,,.t I_i ',li I_" I ( J _"t',(l li I i.... '_ " ii}drYr ,,,'",II(lc)..'/1'_;_II1"_

,,I ...... ' ..... i I'_':jll_,'!_'l, f/t,f _'_"IY(,_li_}i ' .'tit

_, - " " '' i,/t',,_ r.r_/flf _l'l_;-_{/' 'l,,!
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,-.uuu,o--'_-"c_ .... - .......
Qu_tJtkm=Ploduced

RefeceoceEnecgySystem
_--._ . A,,,,_ Product_. _ ..... Pm10'=Btu

EnglishUn_l MetricUn_ Enerw Produced Remark

Pr_,,
Electricity 0,012 x 10_ kWh 0,012 x l(PkWh 0.293 x 10_ kWh

J , ,,, __ -- ,,,,

OCCUPATIONAL SAFETY AND HEALTH

NotDe__

I -2__



Tab].e I;'-2

OPEN PIT URANIUM MINING
REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

Ol:_ml:_rll_In_ll_tedwhe_theocebodylie_unc_rekl. Size, 528 x 10-1tons/_ (actual
tMCy _ matlri=t mtdepth=to 120nt The _t:= o¢the o,utcxJU
mining opera_n indude onsite_l:mort fac_Oe=much==offices

Annual Capacity Factor:. 80%
=rod_ehoue_, mine .wetw _mped into local=urfece
drlk_ or holding pond=, and mine spo_ and oce =torage Armua_Energy Productlon:" 115 x I0 lz Btu

m Efflclercy: 80% (recovery efficiency)

LJfetirne: 20 yr

__ --- j ,,,,,, - :

RESOURCESUSED
(Juanttt_ Used

Refece_meEnergySystem
Annual Usaoe PW 1012Btu

Energy
EnglishUnit= Metric Unit_ Produced* Rem0_=

Energy

Electricity 1.32 x 103 MINh 1.32 x 103 MWh 11.5 MWh
Diesel fu_ _ kJbdcant_ 1,46 x 106 gal 5,53 x 10_,1 1Z7 x 103gill

Exp.=ires Not Detoemined

Witm

Mine wm_r from dewatering 2,00 x 103acre-tr 2.46 x 10s I 17.3 acm-h
SlxoV_ fat dust control Not Determined

Tot_ Usage

C_ IV(=teda_

Cooctete 16 tons 15 toemes' 0.14 ton
TotJ _ lhd castings 3.73 x 103 tons 3.38 x 103tc,nnes 32.40 ton._
Co¢_, beast and brorum 46 tons 42 tonne= 0.40 ton
Alu_ and casOng= 22 tons 20 tonnes 0.19 ton
Manganese 17 tons 16 tonnes 0.15 ton
Chromium 8 tons 7 tocme= 0,07 ton
N__.kel 0.23 ton 0.21 tO.he 0,002 ton

iron 15_ to¢_ 141 to_r_e_ 1,35 tor_

Land 300 ac_ 120 ha 2.6 acres..,.m..m

Co_t_c_ (4 ytl 115 wc.'km 1 watkeq
Opem1_,n_ maint_ 400 w_'ke_ 3L5wooer=

COSTS
Refeeer_ceEnergy Sv_tnm Pm 101_Btu Ene_gVProduced" Reena_=

(1981 $) Re_mce _ for
coe_ is 1978. 1978

Conittuct:k_ Hl,vr) $76,0 x 10_ tota( $0,662 x 104 total CCI ov_.a_e (ln) =
O£>eclt_n_ mamtlmence $_9,2 x 1061W $0.25.3 x 106/vr 2776. See Ex£dan-

atory Not_ Sectio_
Env___ Control=

O_don of_udac_wn{ers Not Dete_mir_d
Watm _xlyingf_ dustco_ol I
Rwegetabo_ t

Inek_._rk?_oner_/y(outp_Jt)atther_ctor; _ r_te on page I.

I --{L.

.................



Tab].e F-2 continned

OPEN PIT URANIUM MINING

ENVIRONMENTAL RESIDUALS
Rekmed

EnenlVSv_m

_ Amual L_ves' . Pw 10Iz a=_
Un_ M_ric Units Energy R,oduced" P_nwk.

A_ F_mmtl

p_t_ule_ 31 _mu 28 _n_ 0.27 ton
Solfur dioxide 49 tons 45 _ 0.43 ton
Oxk_ of nicogen 29 _ 26 mnnu 0_5 mn
Hveocamom 2.3 mns Zl menu 0.02 mn
Cadx_ monoxide 0.12 ton 0.10 lorme 0.001 Ion
RIdcn md radond_ghtm 3.37 x 10̀ ] Ci 3.37 x 103 Ci 293 Ci

Warm Poltutanl_

m)id8 Not Determined

Trice _men_,

_ 16 x 1Q° toni 15 x 10l tonnes 0.14 x 101_0wnm

PRODUCTS
Qulne_es Produced

Re_en_ Ene_ Sy_em
Annual Producl_on

• Per 10Iz Bm
Engi_ Unit. Metric Ur_ EnorgVPmduc_" Remsd_

Pn_n_V

Urim/umom 0.53 x 10l lonj 0.48 w lOJ_ 4.6 x 10310ns

U_ concenn_ 1.06 x I0 _ tom 960 _ 9.2 _n_

OCCUPATIONAL SAFETY AND HEALTH

Nm_

t

"lh eie¢-_i one_g-¢(outIxd) lit the _; ba,er'_te o,n_ 1.

,._ J
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URANIUM MILLING

REFERENCE ENERGY SYSTEM FACILITY OPERA'T=I_G PARAMETERS

"rho mod_ is • ufankJm rru]l _ by ttm Nude_ Regula- Stz_ 635 tot_yr uranium concentrate

tory _ in the F_I Gen_k: Envvor ._m_el lm.p=_cl (yldlowcake =t 90% U30 m)
SW_ oct UrankJm Mdlir_g, NUREG-0706, VoL I-III, Annual Capacity Factor:. 85%
._ptmrt_ 1_10. Tailing= control and d_
relzJt_Jon _ cl_ tiler, evaporatiort pond, in situ soli<:l.= Annual Energy Producdon:* 6;8.3 x 1012 Btu

m'=d_ cove. Eff_ck_cy:. 93% (recove_

Lifetime:. 15 W

RESOURCES USED
Quantities Used

Refem_c_ Er_rgy System Pe(' 10la Btu

Armual Usage Energy

E_r_t_ Un_ Metnc Units Pt,,xfuced ° Remsrts

Feed _1=

Urllt=u_ ortl (0.1% uranium) 620 x 103 to_ 560 x 103 totmes 9. I x 10"1 tOrt

Eie_x_ad 10.8 x 103 MV_ 10.8 x 103 MWh 158

Natural g_ (process heat} 274 x ICP scf 7.715 x IOe rn3 4.0 x 106 scf

Procm=_ M0t_a_

Sulfu_ =,Od 28 x 10a tor= 25 x 103 tonnes 400 torts
Sodium chlorite 860 tons 780 tonnes 13 tor_

680 tons 610 tormes 10 ton=
37 tor_ 34 to_nes 0.54 ton

Arrtne 9 tons 8 tonnes 0.1 to_
At¢ot_ 25 to_ 22 torm_ 0.4 ton
Keros_ 280 tons 250 tonnes 4 tor_
Iron 150 tons 140 tor_nes 2.2 to_

Wot_

Proces= water 320 ac_ft 390 x 106 I 4.7 acre-ft

Total Usage

C O¢_t)%_ti_'1 MaterLats

Conc_m_ 250 x 103 ft3 7.0 X 103nT3 3.7 x 103 ft3
Stt,_ 1.7 x 103 tor_ 1,6 x 103 tonnes 25 torts

Coooer _nd aluminum 52 tot_ 47 to_nes 0.76 to_
Wood 18 ton_ 16 tonnes 0,26 to_

Ptoart)_ 18 tons 16 to_nes 0,215 ton

L_nd

Mill oo,w_o_ 120 ocres 50 ha 1.8 @cre=
Tzdr='_= 250 acres 100 ha 3.7 K:res
U_ 370 =cre_ 150 ha 5.4 ectes

Tcrml 740 a_zes 300 ha 10.9 0<=res

Pmlonr_

C_ (5 'O') 120 wo_rke_ 1.76 worker_
Ol:)er_t)on and rr_intermn, co 160 worker_ 2.34 worke_=

"In _ er_erg'y(o_tput) at t_e r_acto<; _ note o_ I_ege 1.



Tal)le F-3 continl_e(+t

URANIUM MILLING

cOSTS
ReferenceEnergy Syltem Psr 10+2Btu Ener_ryPr_" Rew_lrkt

r_my
------" (1981 $)
_(SW_ i_.1 x lo_ _ _o._ x lo_ _tt
Ol:_,=tk_nand _r_ $ 8.5 x 10=/W 10.13 x I(_Iw

E_tal Control=

wet Icxubbera $155 x 1(71totx4 $Z3 x 10"1tota( Totzdcapital co6t=
$18.8 x 1031yT $0.275 x 103/W Oparstir_l costa per ye_

yedk3wcakedrying
wet =¢rubbera $50.4 x 103tmaJ $0.7 x 103 total Total Capita4costs

$8.2 x 103tyv $0.091 x 1031yv Operating costa per
T.ir_J control and disposal $13.7 x 10= tota_ $0.200 x 106 total Includes capital end total

operating co=t=ov_ l_etJme

ENVIRONMENTAL RESIDUALS
Quantff_ Releesed

Refenmc= Energy System

A_ltuat Levels P_ 1012Btu

EnglishUnit= Metxic Unit= Energy Produced° Remark=

Air Po&Jtants

Pm'tJculat_ 370 tone 340 _ 5.4 tons
Sulfur dioxide 0.34 ton 0.31 ¢=nn_ 5.0 x 10-3 t_
Oxide=of n/trogen Z8 tons 25 tonnez 0.41 tem
Km 24 tons 22 tonn_ 0.35 toe=
Uranium-238, Uranium-234 0.160 Ci 0,160 Ci Z3 x 10-3 Ci
"rhc_rn-230 0.122 Ci 0.122 Ci 1.8 x 10-3 C_
Radon 4.5 x 103Ci 4.5 x 103Ci 66Ci

Wster Poeut_t=

Water dmcharged 3218acre-ft 402 x 10I l 4.8 iv:m-ft
e Sulfate 13 x 103 tor_ 12.1 x 103 tormes 190 ton=
• Iron 440 tor= 400 torture 6.5 ro,n=
• Man_,_s. 22 tons 20 =xwts= 0.32 ton
• _m 0.88 tori 0.80 tonrm 0.01 ton

UmnkJm-_turd 1.3 Cl 1.3 Ci 19 x 10-3 Ci
Radiurn-22_ 0.1 Ci 0.1 Ci 1.4 x 10-3Ci
Thorin-230 36 Cl 38 Ci 0.53 C.i

Solidwsstes

Tailing= 610 x 103 tons 560 x 103 tonnes 9.0 x 103 tor=
Uranium-natural 21.8 Cl 21.8 C_ 0.32 Ci
;"j_dium-226 158 Ci 15_ C_ 2.3 Ct
Thorin-230 156Cl 156 _ 2.3 Ci
Lead-210, pok_ium-210,

I:_zrrmth-210 0.3 Ci 0.3 Ci 4 x 10-3 Ci

Th==.,,O_ch_,
Proce_hestto_ 280 x 10¢B_ 3100x 10lzJ 4.1 x 10_ Btu

.-_.,.._,_ ....

PRODUCTS
Quan0tie= Produced

Refer_m_eEnergySyltern
Arv'_u_ProducOo_

Per 10_ Btu
EnglishUn,_ MetricUrv_ Energy Produced" Rerru_8

Pr+_
Ye(Iowc_o (90% LLjO=) 635 torts 580 torte= 9,3 tons

Re¢ov_ bled/Roc'_ b5bte5
_% of the tn_J i_lu_ 135e<_e-ft 166 x 10_ l 1.99 _h

• "in eieclric_ energy (ouq:)ui} ei G,,i ii,_K.;o,-;_ i-,,3t_c,"-,p;.-,,_ '
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URANIUM MILLING
- _ _ =_

OCCUPATIONAL SAFETY AND HEALTH b

Reference Energy System

Armuat Per 10 I:_Btu Ener_y Pvoduc.ed ° Remarks

Oeeths 0,47 0007 1977 Data
/

Iniuries 34 0.50

=U,S. Atomic Er_'g'y Co_mission0 Envir_tal Sunmy of the Uranium Fuel Cycle, W,aSH.1248, 1974,

bOak Ridge NatKx_l t.aboratc_, An Integrated _nt of the Im'_aCts Assoc_at_l with Uranium Mining and Milling, ORNL/TM-6677,
Juhf 1979,

*lh elec'trical eoefgy (o_tpul) at the r_ctor; _ note on pege 1,
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Table F- t,

URANIUM HEX .FLUORIDE CONVERSION

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

Corw'etr_n of "yelowcake" uranium co¢_enLrete into a vo_Ole Size', 5,5 x I(33 tor_yr (actual
urankJm hexafluoride compound for ecwichment by the gaseot=s o_JtCXJt)
ddfusion process; uranium hexaflur.xide conversion by either the Annual Capacity Factor: 80%
dry hydfofluor I:=roces=o_ the we! _v_vent exchange process;
offg=z treatment to minimize azrl:mme residuals; neutralization Annual Energy Production:" 655 x 10 t2 Btu

and impoundment of liquid wastes. Efficiency:. 100% (recovery efficiency)

Lifetime: 20

RESOURCES usED
,Q,uantities Used

Reference Er_gy System
Annual Usage Per 1012 Btu

Energy
English Units MeIY¢ Units Produced" Remarka

Feed Materials

Yeliowcake (75% U30 _ 7.34 x 103 mns 6,66 x 103 tonnes 11.2 mn=
U_3| Lourified) 5.5 x 103 tons 5.0 x 10-1 tonnes 8.4 tons

Electricity 46 x 103 MWh 46 x 103 MWh 71 MWh
Natuta{ gas 540 x 10 _ scf 15 x 106 m3 0.83 x 106 scf

Processing Mater_e_

Nitric =cid Not Determined

Tnt,ur_pho=p_te j

Hezane
Anhydro_ arrv_or_a
Hydrofluoric ac_
Fluof_

Wate_,.,,...,=,.,....

Discf',arged to air 02.8 x 103 acre-ft 0,34 x 10_ t 0,42 acre.ft
Discharged to w'atm 1.92 x 103 acre-ft 2.38 x 109 I 2.94 acre-ft

Total 2.20 x 103 acre-ft 2.72 x 109 I 3.36 acre.ft

Total Usage

Cortstxucfion Marcels

Concrete 259 x 103 tons 235 x 103 tonnes 395 tons
Steel and c_tJn_ 8.19 x 103 tons 7,43 x 103 tonnes 12.5 tons
Copper, bf m, and bcoclze 120 to¢_ 110 tonnes 0,19 ton
Akjrr_num ,and castings 39 tons 36 tonn(_ 0.06 tun
Manoane_ 39 tons 36 tonnes 0.06 ton
Cf_o(nium 39 tons 36 tormes 006 ton
Nicked 7 toni 6 tonnes 0.01 ton
C_t _on 98 to_ 89 tonnes 0.15 ton

Pum_ and drivers 7 x 103 hp 5 x 10 _W 0.01 x 103 hp
Heatexchanger,= 30 _<103ft3 3 x 103m_ 0,05 x 103ft2
_le_r prepuce _ Z20 tort= 200 tonnes 0,33 ton

La_..._ 65 acres 27 ha 0.10 acre

Ct.xmructmn 13 Wf 200 worker,= 0,3 worker
Operation and rnamtenance 300 wo(k'e_ 0.4 worke_

*In ele(::trical erm(gy (output) at the reactor; _e note on p_ge 1.



l'able I;'-,"4 cont.,l nued

• URANIUM HEXAFLUORIDE CONVERSION

COSTS
Refwerx:e Energy System Pm 10lz Btu Ene_w' Produced" Remark=

(1981 Sl Reference yew fe_
Conslxtc.tm_(3 yd $70.7 x 10= total $0.108 x 10a total co=1_i= 1978. 1978
Operation end rn4w_enance $20.5 x 10llw $0,031 x 10IIw CCI ev_l'llge (IRl --,

2776, See Exp_m-

E_tal Co_0ro_ atocy Notes Sectmct.

FluonnetK:rubbe_ Nm Deta_rmined

Raffk'BUVw_t. pond= 1Offgm filte_tznp=

ENVIRONMENTAL RESIDUALS
Qulnlities Re4els=_

Refmerce Energy System

Annual Levels Per 10t:zBtu

Engli._hUnit= Metric U_',;'ts Enc,'gyProduced" Remarks

Ai,Poautant=

Su_hJ dioxide 850 tons 770 tonrm= 1.3 tons
Oxides 04nitmge,n 300 tons 270 mnnes 0.46 ton

30mr= 20_ 0.04 ton
C.=bon nrm_xide 7 torts 6 tonnes 0.01 tem
Ftuoride 3.3 to_s 3.0 torr'res 0.005 ton
Uranium 4.1 x 10-3Ci 4.1 x 10"ZCi 6.2 x 10-ICi
Rad¢_ and radon _ Not Detem_ined 10 CFR 20 specifies

Water Po_Jtant3

Fluo_e 790 tons 710 tocm_ 1,2 tons
S4J_tate 140 tris 1:20t_ 0.21 ton
Nitrate 7 tons 6 tonnes 0.01 ton
Cfdork_ 7 to_ 6 tonnes 0,01 ton
Sodium" 105 tons 95 tonne_ 0.16 ton
Ammonium 50 _ 40 to_n_ 0.07 ton
I_m 1.3 tons 1.2 tormes 0.002 ton

_226 92 x 10 "Z Ci 92 x 10" 3 Ci 0.14 x 10" ] Ci I 10 CFR 20 specifies

" Cl mlowable level=ThorkJm-2"30 41 x 10 -3 Ci 41 _¢ 10 3Ci 0.063 x 10 -3
Llrzm_m 1.2 Ci 1.2 Ci 1.8 x 10 -) Ci

S<d_ Wastes

Solld cher_ical effluentz 1.2 x 103tons 1.1 x 103tormes l.B tor_
(rmzwzdafileash contanng

, .)

caicium, n.zgmsaJrn.
copo_, ftu<)ridel

Low =rodint=m'nedit= _ 24 Ci 24 Ci 36 x 10-3 Ci

Thermal Oischwge

Hewt diach_ged to air 0.54 _ 10vz Btu 0.57 x 10Is J 0.83 x 10s Btu

PRODUCTS
Ouant_es Produced

Reference Energy System
Atmuai Pro<k_ction

Pw 10t2 Btu

Er_glrshUnits Metric Units EnergyProduced * Refru_m

Pre.wry

Urzw",zJmI'mxlfluonde 5,5 x 103 tons 5,0 x 103tocu'm_ B.4 tons

OCCUPATIONAL SAFETY AND HEALTH
Not Deter_

"In mkectricaler_erg_(out:p_t) at the re4<:tor;_ note o_ .....

r'_



I,

'table I;'- {5
I

URANIUM ENRICHMENT GASEOUS DIFFUSION

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

G_ diffumlonenrichment plant u=ing pc_x_ bmrrle_ Ind Size:. 12 x 10J h:meJyr(enriched
com_ zwora ammg_ ineerie=to _ urer_ m he_ urar_ m.235 == urenu m hex_.
enriched to 4% uror_um-235;on=to sutXxxl focilitie=; =li= fkJor_le:ta01_assay 0.2%
ir_il_; i_l:[m_neutxllllzltk_ _ Walartob_i4d grour_lz; urlmum)

feed va0or_mOonmhdproduct recover_sy,stems;_mom plant. Annual Card,cityFactor:. B0%

Armuai EnergyPr_: • 2190 x 10 I_ Btu

Eff_ 65.4% (roco, v_l_ o(_tciof_'y}

Lifetm'_e: 20 yv

RESOURCES USED
QuandttemU_d

, ,,, , . ..

Reference Ene'gV S_tBm
Uuge Few10_ Btu

Energy
E.ngt=hUnita Mei_ Unit= Produced* I_t_arks

Feed Materials

Uraniumhex4dluoride 18 x 103ton= 17 x 103 iotme= 8.4 ton=
(u_

Elec_icity 28 x 10a MWh 28 x 106 MWh 13 x 103 MWh

Wo_..._
Oiicttarged to air 23 x 10-1_K:_,'e41 29 x lOtl 11 ac_tt
DizchJged to v_t_ bodiem 1.8 x 103rna'e-ft 22 x 10s I 0.8

(at diffu=on pa=n0
Dischargedto.wmt_ 3.07 x 10a ma-e-ft 38 x 10tZl 1.4 x 103minn.-ft

To_al Usage

Corua_¢-_ Materials

Conolte 1670 x 10s ton= 1510 x 103tormes 760 tom
Totllitml w,¢l citing= 723 x 103 ton= 6T_ x 103mnnes 330 to_
Caope, bru=, and bro_-e 25.6 x 103 ton= 23,3 x 10"1tonn_ 11.7 ton=
Alun'w'_mend czztm,g= 16 x 103 ton= 15 x 103 tormes 7,5 tor_
M4mganwe 3.9 x 103 torl 3.6 x 103 torm_ 1.8 tow_m
ChtomkJm 5.0 x 103 _ 4.6 x 103 tormes 2.3 ton=
Nk-,.,kel 090 x 103 ton= 0.82 x 103 tonnes 0.41 ton
Cutiro_ 58.0 x 103tor,_ 5,2.7 ,_ 103_ 26.5 Ion=
S_ turt>o_ato_,a 520 MWe 520 MVVo 0.24 MWo
Purr_ and drives 590 x 103 ho 440 X 10= W 0.27 ,< 103hp
AJ(Mdcoml:_essof 83100x 10-1hp 6:200 x 1041W 3.(] x 10̀ 1hp
Ce_nlzifugecow'n_essoriand 22 ton= 20 tormes 0.01 to_

Hell excha_oer= 7.9 x 10_fl_ 730 x lOZmrz 3,6 x 103 ft_

Llnd

Not Dete_r'_l

Pulo_=

Con_ltucOon(8 yd 6,1 _ 103 workers 2,8 worke_l
Ope_=0o_roodrnaintertance 2.? x 103 vw_4_er_ 1,0w,orkm

'In e4ectr__..4der_gy (output) lit the reacto_r;_ note on p4e0e1.
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URANIUM ENRICHMENT GASEOUS DIFFUSION

COGTS Referertce Energy System Per 10I_ Btu Energy Produced' Remarks

FacHIIw
"_ (1981 $) Ref_e_ce ye_ for

cost_ is 1978. 1978Con=t_uction (8 yTt $14,7 x 109 tot.al $6.71 x 10_ total
CCl average(I.l =

Ol:_ratio_ and main terBr<e $0.98 x lOe/yr $0,448 x 10alrr 2776, See Explana
Env_ronrnentalCon_'o_ to_ NotemSectk_,

Cooing towe_ Not Detain,ned /
Liquid waste sy,jLl_
Neutralization
Filter=
Fiuocine scrubber ,' ,,

ENVIRONMENTAL RESIDUALS euantit_ Released

Reference Energy System

, Armual Levels Pec 10l:t Btu

Ak' Pollutant= Eng_h Units Metric Units Energy Produced" Reread=
P=rtmulate_ 11'3 x 103 tons 103 x 103tormes 51,8 to¢_
Su_Jr dioxide 431 x 103 ton= 392 x 103ronnes 197 mns
Oxides of nitrogen 113 x 103 tons 103 x 103tonn_ , 51,8 to_
Hydrocarbons 1,1 x I(P1tons T.0 x 103 tonrms 0.5 tort
Carbon monoxide 2,8 x 103 tons 2.6 x 103 tonnes 1-3 tons
Fluoride 0.044 x 103tons 0.04 x 103torme= 0,02 to_
UrankJm (I.18 Ci 0.18 Ci 83 x 10"a CI
Technetium-99 0.74 Ci 0,74 Ci 0.34 x 10" ] Ci
Ruthenium-106 0,010 Ci 0,010 Ci 4,6 x 10 -6 Cl

Water Polu tent1
Calcium 700 torm 600 tonnes 0.3 tort
Chloride 900 to_ 800 to_r,es 0,4 ton
Sodium ' 900 tons 800 tormes 0,4 ton
Sulfate 700 torts 600 tormes 0.3 ton
Iron 44 tons _0 tonnes 0.02 ton
NitTate 260 tons 240 tormes 0.12 ton
Uranium 1.8 Ci 1,8 Ci 0,83 x 10- ]Ci
TechneOum.99 9,6 Ci 9.6 Ci 4,4 x 10 "3 Ci

Sold Wastes

Equipmentcocrc>cx_nt_ Not Determined
Sludge=

Thermal Discharge
Heat discharged to water 226 x 1012Btu 23;B,< 101sJ 103 x 10_ Btu
Heat discharged m ak 68 x 101_Btu 72 x 1015J 31 x 10_ Btu

Noise Po_tution

In-piant Not DetmTnined
Cooling tower

PRODUCTS QuantitiesProduced

Reference EnecgySystem
Annual Productm_n

Pe_10I_Btu

Engli_J_Uni_ .Me0-ic Units Energy Produced ' Remarks

Prirru_w
Enr_:hed uranium-235 12.0 x 10J to_ 10.9 x 10_ tonrms 5.49 t,:H_

in uranium hexafluo_de

B_uct_
Uranium-235 in tai_ 22 to_ 20 tonrm-s 0.01 ton Tail=0.2% urank_m

OCCUPATIONAL SAFETY AND HEALTH
Nol Det_mined

"In eEtrlcal ect_ (OUti_Jt) lt the reecto¢;tee note on pag_
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' URANIUM ENRICHMENT GAS CENTRIFUGE

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

1-tw_c=mtrifu__procezzt._e== =_zu_ofcentfl- Size: 10 x 103 t_-,s/W
to etzich urar_m inurar_rn-235 to 24%. Sym'temcom- (tails _ 0.2%)

ponwntsinclude production facilities; feed, pcodoct, and =ii= Annu=lCapacity Factor. 80%
=ysten_ deccm_minattorl facJHtie_ recirculat_g

and amnit;l'y,,,,_mt_syste,rn_ sewage syst_ etc. _ El_gy PrcxJtection:• 1821 x 10t_'Btu

Effk._ 65,4%

Lifetime: 20 yr

RESOURCES USED
GuantRi_ Used

P,_erence Ermrgy System
Azw_adUsage Pm 10t_ Btu

Energy
EnglishUnit= Metric Unit3 Produced" Remarks

FeedMaterial=

Urar_m hexafkeoride 15 x 103 tons 14 x 103 tormes 8.4 tort=

Ermrgy

Cml 66,8 x 103 tons 60,7 x 103tormes 36,7 tons H_tJng end
immm

_andd'_ ft_ 2_ x 103 gal 71_ x 1031 114 gat
Ellctdc_ 2.0 x 10=MWh Z0 x 10e MVVh 1.1 x 103 MWh

0

Water

Oisch,_gedto ak' 890 ecru.ft 1,1 x 10s I 0.49 ac_evft
Oiae:i_rgedto water 1,8:2 x 103 acxe-ft 2.24 x 10-11 1.00 aae.ft

Total Usage

_tion Materials

Concrete 600 x 103 to,r_ 540 x 103 tonnes 3310,00to_s
Steel 280 x 103 tons 250 x 103 tory.s 151,00 tort=
Aluminum 25 x 103ton= 23 x 103 tonnes 14,00 tons
CooT)er 4.9 x 103tons 4.5 x 103 to,mea 2.70 tore=

0.22 x 103tons 0.20 x 103 tormes 0,12 ton
Tr'_nsform_cooing oil 0.33 x 103tore= 0..30 x 103 tor_ne= 0,18 tor1
Pavingrnatnriab 1,3 x 103 tons 1.2 x 103 tory.s 0.70 tor1
Miscetlaneo_ metal products 1.2 x 103 tons 1.0 x 103 tormes 0,63 ton

Land B40 aoes 340 ha 0.46 acre
.....--.

Pt,r_o_nel

Constructi_(7yr) 5.1 x 103 workers 2.8 workers
Ope_tior_and rnaintenanoe 1.8 x 103 workers 1,0 worker

COSTS

Refertmce EnergySystem Per 10t_ Btu EnergyProduced• Remarks

F_:ili.._._
(19111$1 Refwenco year for

Construction(7 yT) $5,7 x 10= total $3.13 x 10_ total co_ it 1975. 1975
Operationand rnaintenar_e $755 x 10_1_ $0.415 x 10_l_r CCI av_'aOe (IMI =

221Z See F.xrdan_-
Env_o_rne_talControls _ Note=Section

F'_er_z Not Deterrnined
L_ _,=_ _o_ i
Neutrmliz_tion facilities
Coolir-,gto,we_
l:luorinesrJub4_

'Inekectric4der_efgy(o_t_ul)etther_a<:tor;_ r_oteo_ p_ I,
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• URANIUM ENRICHMENT GAS CENTRIFUGE

ENVIRONMENTAL RESIDUALS
Ouantitm,JRe4eas_j

Ref_fferK:eEn_"_qySy_lem
Ar_ual Levels

l"e_I012 Btu
Er_.-lh_ LJr_at."t Metlic Unim Energy Pru<k.me_j' Remarks

Ak PolkJtants

Pmr'ticulale_ 40 tom 30 tonne= 0.02ton
Sulfuqrdioxide B40 lo_ 760 to_'_zs 0.46 ten
Oxk_ 04n_trogen 670 Ions 610 lorwes 0.37 ten .
Hy__ Ne_]li_ib_
C_.4=rtx_rrmr_xide 18 tor_ 16 tormes O,Ot ten
Urmri,um (total i._tcC,e_ 56 x '10 -_Ci 56 x 10 _ Ci 31 x 106CI

Water Polk_rants

• W=tm" 3.70 ,c 103 tor_ 3.36 x 10J to,n,rx_s 2.03 tor_

Aqueous waste
• Wate= 560 to_ 510 m_es 0,31 ton
,P Nitric =K:id 90 to+s B0 tonnes 0,0_ ton
• Alurrw_m ni_ale 110 tons 100 t_ 0,08 ton

N_ble gas
• Oxide_ of niu'oger_ 1,B ton= 1,6 _ 0,001 ton , v

Rad_a0on
• UrankJm(total isotoc_,s) 6,0 x 10 3 Ci 6,0 x 10-3 Ci 3,3 x 10"a Ct

So&:1Wmstes

Failedrotors Not De_

Therrru_Oi_char_

Heat dissipated from steam plant _ x 10s Btu 380 x 101_'J 0,2 x 10_ Btu

Noi_ Pollution

IrH:da_t Not Determined •

PRODUCTS
Quantities Pro(kx:ed

Reference En_gy System
Armu.zdProduction

Per 10z2Btu
EnglishUmts Metric Units Enmgy Produced* Remarks

Enrk::t'_,duren_m-Z35 m 1,00 _ 103 tom= 9.06 x 10'] tz_r'_e_ 5,49 ¢ons
urzm_m hexaflu,ork::_

Byproduct=

Ursn_rn-235 in tails 18 to_n_ 16 tormes 0.01 to_ 0.2% uron_Jmin tail¢,

OCCUPATIONAL SAFETY AND HEALTH

Not Oeterrrw_ed

"In ol_a<:_t energy (output) el the r_tor; _ note on pa_e I.

I,'-33



FUEL FABRICATION PLANT

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

:uel fz_Icatk>n iz ,z_ by chemical corwersion o_ S_ze: 990 tons/yr

N=n,umhexafluorideto uflrwum dioxideand mecJ_nical l:xoc. Annu,MCapacity FKI_: 80%
e.m_ginduding I_dle! pmdt.clJo_ a_d fuel element fabr_...atX_
Ioededin zhrcalloyor Stllmles.,zsteeltube_ filled with e_l ca[_, ,_, nual En_gy Production: * 619 x 1011 Btu

end welded, ¢:tficmrc.y: 100% (uranium-23:5outpul Vl_
' urarwurr)-Z35input)

LJfetm_. 20 _'

:_ESOURCES USED
QuantitiesUsed

RefmemceEnergy - _tem
Usa<:je Per 1012B_

Er_gy
Er_li=h Unrl_, Me_ic Ur'_,._ Pcodueed" Reread=

FeedMaler_a_l

Uranium-235enriched 3,40 x 103 tt:)¢_ 3.06 x 103 tonn_ 5,49 tons
urzniumhexaflu(xide

Er_....._.W
Electxlcity 44 x 103MWh 44 x 103 MWh 71 MWh
Nat_=dga= 93 x l_=cf 2.8 x loire .1 0,15 x lIP zcf

Pr_ Materials

Aqueo_ ammonia Not O_
N_ric idd (70%) j
Sodiumhydroxide(T)0%) 1Su.uf< =Od (TO"X.)

Water

Dischargedto warm 410 acre-ft 510 x I(:P I 0,67 acre-ft

Total

Co.true,onMaterial=

Concrete 46.2 x 10"I - 275 ).( 101 42.0 x 103-250 x 103 74,70--444,0 to¢'_
tor'el

To_ =ieel a_l ca_tin_ 7.43 x 103 - 27,8 x I0 ] 6,74 x 103 - 25.3 x 103 12,00-45,00 tons
torts tx_r_ne_

Coope¢,brass,and txoc_re 360 - 3.22 x 103 to¢_ 330 - 2.92 x 103tonnes 0,59-5.20 to_
Alurr_numa_l castings 170-885 to¢_ 150-800 toc_e= 0.27-1,43 tons
Manganese 5_)-I:_]t_ 4(}-121)I_ 0.08-_321ton
Chron_um 62-93 to_ 56-,84 _ 0,10--0,15 ton
NickeH 12-18 tor_ 11-17 to,ntms 0,02-0,03 tort
Cast i_on 300-560 tons 280-510 tonnes 0,49-0,90 Ion

Steamtu_b_e= O- 6.2 x 103 hp O- 4.6 'x 10aW 0-10 hp
Pumpsandckiv_r= 6.2 x 103- 25 x 10̀ ] hp 4,6 x 104., 18 x 10_w 10-40 hp
Heatexchanoe_ 0 .- 18 x 10.1ft2 0 - 1.7 x 10-Im'_ 0-30 ft2

Land 7,4 acres 3.0 hl 0.012 eK:re

Cor=trucOon(:2-3yr) 4OO-2.1 _ 103wo_km-z 0,7-3,4 w,orkerz
Operationand rr_inte,r_nce 990-2.1 x 10] wo_ker_ 1,6-3,4 worter_

'lh ekmtr_.jde_ergy (outp_Jl)at tt_ reerctor;_ rH:)te(_ _ 1,
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FUEL FABRICATION PLANT

COSTS
Refe_efx:a Er,elgy Sv'stem Per 10li Btu Erleigy Produced' Rel_llrks

F=:,li..___w
(1981 $) Refm'_ce year #o¢

cost,=i_ 197B, 1978Consilucllon i2-3 iii $248 _ t06 . R2 _ 10lI total $0,400 x ll_- 1,2tt x 10i total
COl avetltOe (In) =

Opelatiot_ar_l maintertance $177 w l0_ 257 • 10_Iw $0,287 x 10alyr - 0,415 >_10_/y_ 2775, See Explar_
Em,.ilo_rne_tatConUols tofy Notl_ Section.

H_t_efflc_cyparticulate Noi Determll'led

Sc.xubbe_sand o_y_s
Wliite lagoons
S,Ir_lllry waste iy_litm

J

ENVIRONMEI_TAL RESIDUALS
Released

Reference Enelgy System
Anr_.lalLevets

Pm 10i2 Btu
Erlglsh Units Meek: Units Eri_gy Produced" _li

Ak Pollutants

Sultur dioxide 681 ton= 618 tormes 1,10 mn=
Oxide= oi nili'ogen 170 ton= 160 tonnes 0.2B ion
Carbon rno¢_xide 6.2 tons 5,6 tonne_l 0.01 tori
Uranium 5,1 x 10-3Ci r_i x IO"JCI 8.3 x 10"6CI

Wstei Polluillnt_

N_o_ asamn'_ 280 tons _ tonr_es 0.46to_
N_o_eil aS nitilllle 681 toc_ 618 ionne_ 1,10 tons
Ruo_ide 120 torsi 110 tonr_ 0,19 to_n
Utilrwum 0,51 Oi 0.51 Ci 0,B3 x 10" 3 OI
lh_ium-234 026 Ci 02.6 Ci 0,42 x I0" 3CI

Solid Wastes

Clik:ium fiuo,'lde 743 to_l 674 tonnes 1.20 to_
Ammoi_ _ Determined

Fk._int 1
Sut_ oxide
Nitilile
Uranium (buriedl 5.9 Cl 5.9 Ci 9,6 x 10 " "_CI

The_rnal Discharge

Heel dissipated 200 x 10t Btu 300 x 10 il J 0,4 x 109 Btu

FRODUCTS
(]uanth-iesProduced

=

ReferenceEnergyS_tem
ArwnualProduct=on

Per 10li Btu
Er_lish Units Mett_c Units Energy Fh,oduc_t" Rem_ks

Primary

Uranium lurzlnium dioxide) 990 tor_ 900 trarlncs 1,6 ton_
fuel elerr_nts

OCCUPATIONAL SAFETY AND HEALTH

Noll Det_ mir_._d

'lh ehtctTic._l_ (output) at the rl_lctl_'; _ not_ on _ 1,

' t"- t_])
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PRESSURIZED WATER REACTOR NUCLEAR POWER PLANT

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

preceded water rM¢'l_ r_cleM.(_ed etectric ger_'atlng SLte', 1 x 10 _ MW_

l_la_l t_r_g 3.3% _.i¢::h_ twan_Jm-235 fu_; ons_te storable of A/v_al Capacity FEK:to_: 70%
_)arll re,ect{w' fu_ n"Ixknum recyclirH] of lquid radk_ctJve
wmtl_ titt;at_',.xt o_ t'_Jl'_lb_ exha_ts; orate wnt_ tt_."_lr'ne_t of An_Jal En_g¥ Pt_hJction: ' 21 _< 1()I:z Fttu
trv_ _upf_ water; r_tural drafI wet c{x_g towers, (6,13 × 106 MWh)

Efflciercy: 33%

i.Jfetlme: 30-40

RESOURCES USED
QuantitiesUsed

Reference Energy System Per 10 I_ Btu

Annual Us.,_ e Er_gy
En,gf_h Un_s Metric Units I_odLK:ed * Rerr_rks

F_d Materiat_
Urar_um fue_(3.3% 26,7 tons 24.2 tx_nes 1.27 tor= 33% of cr_e

u_,_,k.,m-235) mnnu_llv

W_m_
Power _lant rnake-,_p watm' 16 x 103 acc'e-ft 19 x i0 _ I 0,74 x 10 3 acre.ft Wet cooling

Total Usage

Construction Mater_al_

Conorem 250 x 103 yo_ 190 x 10"1m s 11.9 x 103 yd"1
Me_ conduit 500 x 103ft 150 x 10-1m 24 x 103ft
CaI_ trz_ 100 x 103ft 30 x 103m 4,8 x 103ft
IJge i_oces_'pipe 160 x 103 ft 50 x 103 m 7,6 × 103 ft
Smzl pipe 200 x 103ft 60 x 103m 9,5 x 103ft
Wremdcab_ 7 x lO_ft 2,1 x lOam 0,3 x lO_ft

land
m

Si_e wea 1.85 x 103 _K::_eS 749 ha 88,1 a(:n_
Low-level radioective waste 0,02 _cte 0,008 ha 0.9 x 10" ] acre

di_:,_alare=

P_or_

Comtruct_n (9 _ 2,31 x 103 workm's 110 worker1
Operation and rna_nterwnce 230 workers 11 wor_ker=

COSTS
RefetecK:e Energy System Per 10 _;_Btu Enmgy Fhoduced" Ren'_ks

Feo_ty (19_1 $)

-- { } lnclud, capital,

Construction (9 _,) Tot_l life cycle co_t_ (excluding uffimate decommis_o_ing of)e_ation and malnte-
Operation end rna_oter_rce and decontamination) a 97,0 malls/kWh narme, _nd fuel costs

for a plant t4:heduled

to begin operation in
1985, Reference year
fo_ costa i_ 1976,

1976 CCI =verage (1_)
=, 2401, S_e Explana-

toW Note's S_tio_.

____._.nt_l Controbz Ir_:luded iB facility
co_ts

'la _':lri_al _r,W (output) at tl_ re,_K:t_r;see note on page 1,

i,_ _(i



PRESSURIZED WATER REACTOR NUCLEAR POWER PLANT

ENVIRONMENTAL RESIDUALS
(.lt_ltJtie_l Releesed

ReferenceEnergy Sv=tem

Ann_ Levels Pew10_=Btu

Er_lish Un_ts Metric Unit= EnergyProduced" Remarks

A_ Poauwnts

Nob_ gases I,BOx I03CI 1,80_ IO:_CI 85,7Cl
Cart)on-14 6.2 CI 6.2 Cl 030 C_ 10 CFR 50 and 40 CFR
Tritium BOOCt BOOCl 38,1 Cl 190 sOecityindividual

fuet mi{emhl_JO_l 53 Ion= 48 tonnes 2,5 to_ corm..entratJonltn_itl
Ai_x_e wate¢ from cooling 33 x 109gat 14,4 x 10! I 0,18 x 109gat

tovv_ evap(xatlon

Water Poilurant3

AcOvstedco(toldon end 0,12 CJ 0,12 CI 0,006 Cl 10 CFR 50 and 40 CFR
fissk_ I_Oduct_l 190 spec._yindividual

Tritium 302 CI 302 Ci 14,4 Ct coement_at_nltmlt_
Total_s_)endedsoilds 12.9x 10_

Tot:aldeuzofvedsolids Metric 2860 mg/1 OiE)end_
Iron un_ are 180 mg/t on flow, 40 CFR 423 =.pecifles
Chloride urwversaly 360 rng_' which vIwiel mlo_Nabieirw=rtm=m4)1_iri

0.30 _ wldGdv _et _=ra_r=C__ used
Co¢_:_ 0,73 rag4
Zinc 0,84rn_

SolidWmste_

Lowaevel _ ridw_te 5.B3 x 103Ci 5,83 x 1_ Ci 278 Cl
(5.90x 10_ f_ (167 m'_ (280 ft_

Tl"i_n_ Disch_ge

Heartdissipatedto am_)ipt_re 42 x 10_ Btu 44 x 10_sJ 2 x 10:_ Btu

PRODUCTS
Quantities Pr_

Reference Er'_gy System

Product)on Pet 10I;_Btu

EnglishUnit_ Metric Unit= Energy Produced• Remarks

Pr_a,v
Elec_ric"'_iey 6.1 x 10s MWh 6,1 x 106 MWt_ 029 x 10_ MWh

Recovendo_es/Rect*ciable=

Spent nudea_fuet 2_,7 to_= 24.3 tonne_ 130

OCCUPAT:ONALSAEWANDHE,LT.
Reference EnergySystem

Ar_'x_a4 Per10t;t BtuEnergy Producod" Remind=

Death= 0 0
....,...,....=.=

Ir_ 0,5-3.0 0,02-0,14
,,..,..,,....,,...,

Rad_tio_ Exposure 428 rnai'wem 20,4 rnar_em

"in Mectfic_l er_ergy (o_q>ut) at the reactor; see note o_ page 1,

I,'-!'/



Table F-9
r

BOILING WATER, REACTOR NUCLEAR POWER PLANT

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

Gen_ Electric _s immdwdizzd BWR/6 mectx_wi_ Size: 1 x 101 MWe
MIdz II _ deign. NatufM draft ooolir_ towlr=. Annual CalNicityFa,cto_: 70%

Fuel is 3% enriched urlnium-Z35; o_aite sto¢lO_ of liquid Annual Er_rgy Productk_:" 21 x 10Iz Btu
radtoacdveWmlm; filuation of buildingexheuzt=:onsitewater Efficiency:, 33%
Demumentc_ _ luql_dyv_te¢;,and natura_draft wet cooling Lifetime:. 30.40
towltl.

RESOURCES USED
Quant_.s Used

Refe_mcQEnergy System
AnnualU_Kje Per 10'2 Btu

Er_e_g'y
EngruzhUn/ta Metric Un_ Produced" Remarks

F_eedMatmizb
Uranium fu_ (3.0% enriched

urlnium-235) 34 tore= 31 tonne= 1.6 tons Or_-fourth of
coreannu_l_f

Mltarilbl Not Determined_ _

Wllt_

Mike-up wltm fm'
towzr= and _ Natun¢_aft wet
pbnt _ 1e.9 x 103eK;xe-ft 21 x 10s I 0.8 x 103 acre-ft cooling tow_= u_ed.

Total Usage
ComeucOon Matw'iat=

Cmo'em 4.5 x I0 I _ 13I) x 10_ rtrz 210 x 102 fr1
Reinf¢_ _ 17 x 10"1tom 15 x 103 torme= 810 tort=
Structuralsteel 8.7 x 10"1tons 7.9 x 103 tocmes 420 tons

Land
_ ,'tgu_emenl_ 3.38 x 101ao'e= 1.38 ha 161 acre= For two 1250-MVVe

route, d'm'upted unitswith coo4i_
bed m.Jrh_cs(l_L and mwem
_ I,m(I

q,mmmm....,..m.

(9 yd 2.3 x 101worker= 110 wtxke_
Operationand m=int,menc_ 230 workers

COSTS

Rofmenc=Er_g'y System Per 10_ Btu Energy Produced• Remarks

(1981 $)" Includescapital, fue4,
_nd operatio_ and

C_lt_Jcl_n ('9yr) (with { Tota4life cyc_ co=tz (excludir_ ultimate decomm,ss_r_n<j I n'taintenanceplantk't_ during co¢_tn_tk:m) and decocttamination|= 108 milt=/kVVh, costzfor a plant
Operationand rr_t_nance _cheduled to be_,n

ooe:atk_ in 1_5.

Z_ ,t!l ¢_ontro_ Includedin fac_i_r
"Rwh_Brtc__ i= 19r7_;lg7_ CCI _ liR) - 2401. See Exp4anato_-yNote_ section, costz

'lr, ete,.-trlc_energy (output) mtthe mectm'; me not_ on pege 1.

tv-38



1'aI:_]e l"-9 conLInued

BOILING WATER REACTOR NUCLEAR POWER PLANT

ENVIRONMENTAL RESIDUALS

(_._ntitie_ Retem_d

Reference Energy System
Annual Levis Per 10 t2 Btu

Energy

English Units Metric Un_ Produced * Remarl_

Air Pollutant= '_

G_ radioacOve effkJents
• Not_ega_es 11 x 103C_ 11 x 10"1Ci 540 C..,i
• Tritium 110 Ci 110 Ci 5.2 Ci 10 CFR 50 and 40
o' Carbon,14 6.8 Ci 6.8 Ci 0.32 Ci CIR 190 tK_cif'y
• Iodine.131 (elemental1 64 x 10"3Ci 64 x 10-3CJ 3.0 x 10-3Cj individual cortcerv
• Iodine-131 (noneterrmntaO 140 x 10 .3 Ci 140 x 10 -z Ci 6.6 x 10-3C_ trmtion limit=

Fos_l fuel ai_ emissk_s 210 tor_

A_bome water from co_ng
tow_ eval:_ation losses 3,8 x 10s gzd 14.4 x 10s I 0,18 x los gl_

W0tw Polluters

Liquid radioactive eff_Jents L 10 CFR 50 lhd 40
• Tritium 35 Ci 35 Ci 1.7 CI r CFR 190 =_

• Activadon and r=ss_ I individualo0ncen-products 0.1 Ci 0.1 Ci 5 x 10_ Ci watk_ limit=

• Suffat_ 23 Ions 21 tonnes 1.1 toe= '_ 40 CFR 423 =Oecifiel

• Chk:_ine 0.9 tm 0.8 tonne 0.04 tort I allowable irK:rus_
• Sodium 11 Ions 10 tonnc_ 0.53 ton in xiver _txe-
• (")th_ 5.8 to_ 5,3 tonnes 0.28 ton Lion=

So_'KIWastes

Low4e_n_l _ radioacOve
wastes

• Wet material embedded
in concrete 19 x 10"1fl3 530 m3 900 ft a

• Dry mateciat in dr_Jrr_ 3.3 x 103 f_ 94 m 3 160 f13

Water filtration wmrte products
• Aluminum hyck'oxide 10 tons 9.1 tonnes 0.48 ton
• Serried solids 8 torts 7,3 to_nes 0.38 ton

Thermal Disch_ge

Heat dissipated 61 x 10 t;t Btu 64 x 10 le J 2,9 x 10t_ Btu
• i

Noise Pollution Negligible

"lh electrical ec'_'gy (o_Jtl_t) at the r_ector; see r_re on page i.



Table F-9 corltlnucd

BOILING WATER REACI'OR NUCLEAR POWER PLANT

pRODUCTS

Qua_ti*3esProduced

Reference Energy System
Annual Production P_ I0 _2Btu

En_g,f
Er_gl_hUnit_ Metric Un_ Produced" Remarks

prin_'

_"-_"_. pow_ 6.13 x 10s kWh 6.13 x 10"9kWh 2.93 x 10s kWh

Byl:_roducts Not Dete_mined

RecovecabktsIRec'WJables

Sp=mtnuclew fuel c,_tainain_
• Uranium-235 nuclear fuel

-- iVh_8 616 It) 2"810kg 29.3 It)
-Energy equivakmt 4.3 x 109 kWh 4.3 x I0s kWh 0.21 x 10_ kWh

(147 x 102_Btu) (15.5 x 1024 J) (0.7 x 102_Btu)
• F_,_leg4utorNum

fuel
-Mass 396 It) 7810kg 18.8 Ib
-Er_'gy equ_t 3.4 x 10s kWh 3.4 x 109kWh 1.6 x 10_ kWh

(10.5 x 10_1 Bmi (11.1 x 1_4J) (0.5 x 102t Btu)
• Isotopes for med'_caland

mdust_al app_aborm Not Detecrruned

OCCUPATIONAL SAFETY AND HEALTH

Reference En_gy Sy,_tem
Annual Pec1012Btu Er_g'f Produ_" Retook=

Deaths 0,0 0,0

Injuries
Number 0.51-3.0 0.02-0.14
Total lost day= 14.91 0.67-4.33

Occupational RadiationExposure 1.1 x 10"1marH'ecrm 53 marPren_s Average colkK:tive
dose

"In e_-'tdc.al eneq_ Ioutl:,ut) al the reactor; see note on _ 1

F-qO



Table F- 10

COMMERCIAL HIGH-LEVEL NUCLEAR WASTE REPOSITORY

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

OeeO Geo4ogic Rel_to_y fecdity c.aNble oi h_r_Jling Iolidi_ied _ory For
high-ieve_ wl_tel nnd trnrtsuranK: wars;e_ hem the ref._o<:e_,i_ng Rel_oce$_r_g Waste
of _pent fue(; located 6(_.rn deep in ea_:h r_f lwo candl(_ate rock Salt Ballft
mm:Iii, wit and basadt_ r_trmvahle emfJ_cn_erlt fo¢ the f_st 5 W
o4 o_,eration with o_t De.'rtanent d_)_J_l; I:_ckag,r_g faK:ii Averl_e Anf_
iW mciude<J in surface operations. COnSh'LK:tiOntime iS l0 W, Capably (MTHM): 3,000 3,000
m=_ing oi:_fa,ons =king [._ce durk'_g the La.lt 7 y_. Total Equiva_nt

Capacity (MTHM): 6_2,000 50,000 .
Total Etecuic=d Energy

Rep_ssentad: 4.9 x 10t_ Btu 44 x 10Is Btu
Lifetime (y_. 19 I 8

RESOURCES USED
Ouln0tml Uwd

Re_erm"ol Energy SVlltlm Pl' 1012BlU
Arw'_ Level= _ Pn0duc;ld•

EngimhUn_ Eng(r_ Ur_tm _ Un_ _ Ur',_
Baur, S_i _ $4_ B41m¢l

Feed M=te_4W

f=n_
Com-mructlon

• _ 6.5 x 10"I fr) 14 x 103 frl 0.24 , 10"lm :3 0.40 x 10-lm 3 1.7fr II 3.1 flrII

! Oi,ee_ fu_ 0.63 _ 10_ g,_ l.t . lO_ g_ 2.4 x 103 m3 4.0 x 103 m) 1,30gmt 240 gd
0.48_ t0=-g=_ 0.79x toag_ i._x 103m:1 3.0 x 103m,1 gTg=l 1_J_l

Elt,ctzi,c_w 16 = t04 kW'h 2.7 _ 10e'kW'h 1.6 _ 10s kYV'h 2.7 x 104 kVVil 3130kwh 610 ktNh

Opm..m_
*O_md h._ 3-5 x 104 gat 3.4 x lOSg,a_ 13 x 103m 3 13 =( I0"1 m,1 1.3 x 103941 1.4 _ 103 gel
tCoel 81 x 103 t'or= 79 • 103 tor_ 74 x 103torv't.e= 72 x 103 to.na -'t?tor= :3_tor_
._ tIC)x 10_kWh 127 x 10G kwh 110 = i0_IkWh 127 w tO=kWh 43 x 103kwh 52 w 103

kVVh

,Stwm 870 x iO:1tow_ 860 x 103tone )_:') x 1031onn_ 780 x 103_ 340 tonl :3_) ton_

co,,=,,,, _., _03_J aJ. 103_j 1.7,,103__ i.e,,t03_,1 z:)_ =s_
SW 4.8 x 10"1) 13 x 103 to¢_ 4,4 w 103 tor=rtel 12 x 10"1tone's= 1.9 tor_ 5,..2toni

To=ld

SW 20 = 103 tor_ 33 x 10"1tor_ 18 _ 103 torm,= 30 x 103 _ 0.41 ton 0.75 to_
(_ 2'_Qt,o,r_ 460 t'o,r_ 240tor'_ 420 m,rv_,,= 5.4 x lO-3ton 11 x lO-)t.o_

68 t'_ne 12T3tom 62 Ionm_ 110 konnu 1.4 x lO'3ton 2.7 x 10",1 h0m
,A)uri_'_i'n .51_ 85 _ 44_tonr_es 77 _ 1.0 x I 0- :1ton 1) x 10" ) ton
Lumber _2 _ 1031_3 15_5x 103fl 3 2.6 )_ 103rn3 4.4 x 103m ] 1_1fl"1 3.5fl "3

Lind

2000 m_rm 2000 Kru _CX)ha _l:X)ha 41 _ 10-3Knm 45 x 10 -'1

7900 _ 7900 _r_ 3:200h4 .3::200him 193 x 10":11K=rlm179 x 10"]

tm:::4_,N 400 mma,.m 5.4.0_crlm 180 I"vm Z20 h,, 9.1 x t0-::)m 12 x I0 -$

Pw'mm:,rv_W

(10 y_1 20 = 103 work,nra 38 * 103 work_r_ - -- 0.22 wod_l' 0.5_ work.ro'
(2)g,=rm_m_ 1.3 ,,t03_v_k=,"m 15 ,,IC_ work_m - - 0.3_work=w 0.4.8work_

i, ,

"In ele_tr_JiI energy (outl_t} II1 the r_ct_;, _e note o_ _ 1.

F-/i I



'[',:1L_1!i_ .P-2 (l_ ff'_7_t: :i t_ll(_r] ........

COMMERCIAL HIGH-LEVEL NUCLEAR WASTE REPOSITORY
,_._.

COSTS
Re#_ermeEnergySyztem P_ 101;zBtu"

S4dt BuMt S_t B_II! Remmkm

(May1961 el
i

Can_ctl=_ (10 Wt tl.e x 109 t3.1 x 10m 133 N 103 070 _ 1_
Opml=k_ lindm=i_m4mce _1,0 x 10t t2,4 M 10_ 133 x 10"I $55 x 10'I

ENVIRONMENTAL RESIDUALS
Qu4mUt_ Rehm_ed

ReferenceEnergySymtmm Pw 1012Btu
Ann_atL_ Er_gy Produced"

Engt_hUn/t= EnglishUn4t= Metrk:Unit= MetricUNtl
Sddl _ Salt Blair _ Bault Rnm_'k.

Poauamt=

EPALtde-

-Radon.220 1,1 x 10"3CI 2,0 CI 0,16 x 10"liCI 0,32 x 10"3CI erwiton-
-Rldon.222 1,6 x 10.3 Ci 1,7 Ct 0.23 x I0 "e CI 0.27 x 10.3 CI mimtll Itan-
-LNd-210 0,13 x 10"ilCi 0,14 x I0-3Ci 19 _( t0-t2Ci 0.022 x 10e_J dwdI tha!
-LNd.212 1.7 x 10-eCi 3.0 x 10-3CI 0.24 )< 10-iCi 0.47 _<10-0C_ |tatethe
-I..oKI.214 1,6 x 10-3C1 1,'/ CI 0.23 x 10"eCI 0,27 x 10"3C1 publich_4th
-Bklm_th.210 1,0 x 10-3CJ 1.7 CI 0.23 x 10-1Ct 0.27 x I0"3CI ender_or_

rTmn_re-
, Oparmtlo_ Negligible qulteme_t3

to I_ n'_t
fuel¢omb_tton foqdi,_x_uml

Pr¢Xl_'t= of high
nt_le_

• CO_t_'_oe willie. NRC
-CO 1400 ton= 2400to_ 1300totme= 2100torm_ 0.20 ton 0,37 to_ will ume
-Hyo__ 63 toni 100ton= 57 torv_l 94 tonne= 9,0 x 10 -3 ton 17 x 10 -3 tori EPA°Irag.
-NO= 270 ton= 440 to_ 240 torun_ 400 tocme= 0,038 ton 0,070 Ion ulationto met
-SO= 161o_ 271o_ 141onnem 24former 2.3 x I0-$(on 4,2 x lO'3{on th_tta_
-Pw'bcu_l== 16 ton= 27 ton= 14 tormu 24 torm_ 2.31_( I0 -3 ton 4.2 x 10 .3 ton dardl 1o

govmn
• O(:Wllz_e licenslng,de-
-CO 170 tont 170 ton= 150 torme= 150 tonne_ 0,070 ton 0,0_7 to_ _dgn,end
-Hy__ 58 to_ 60 to_ 53 Ionne= 54 ton_e 0,023t_n 0,024 tort ol_adon of
-NO. 990 ton= 1000ton= B95tormee 940 Ionne_ 0.35 ton 0,42 ton permanent
-SO= 700 tor_ 670 to_ 630 tonnm 610 tonna 0,27 ton 0.27 t_ w_ta dim-
-Patriciate= 30 tons 29 tons 27 tonn_ 27 tonne= 0,011ton 0,012 tor= _ f_ili.

tie=,Tenta.
Dust livelime-

• Conlt_'-'tio_ tablefor final
-Hoilt 1000ton= 1700tort= 930 tonne= 1600 tonn_ 0,14 Ion 0.278 ton regulations
-Azid 14,000ton= 23,000tor_ 13,000tormem 22°000(orm_ 2,0 ton= 3.B fort= IFR)is May

1983.
So4idWastes 2A x 10_ tem= 5,0 x 10e tor_ 2 1 _ 106 tonne=4,6 x 10e tonal= 340ton= 800tO_a

W_P__. _lut4n._ Not Detwrnin_

ThermaCDitcherge 40 x 109 Btu 37 x 10gBtu 40 x 106MJ 39 _ 108MJ t5 . 10eBtu 15 x 1041Otu

OCCUPATIONAL SAFETY AND HEALTH
RefwenceEnmgySy_te_n Pw 10tz Btu

AnnualAv_'ege EnergyP_oduced"

_alt B,=&elt Snft l]4_u_l Ren_rk,,

_iu,_ _ i3o OOlO o,o_
Fltl_tfm" 10 26 0.20 _ 10-z 059 " 10 )

Cot_tn_lXm 0.02e man+ern 8<_ r_¢_ 37 _, 10 II _(w'n 014 rnaw_wn
Opwlti_n 7.4 _ 103rv_r_r,a 7 2 ,, IU"1rr'au_<erT_ 2 9 rn,_z,<lwnl 2.9 n_+rerr_

"lh _Klrtcal enmgy (outlet) =ztthe reecto_; _ note on _ 1.

],'-;12
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'rab]e l,'-IJ

' WESTERN SURFACE=COAL MINING
(WITH PREPARATION PLANT)

_EFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

Western IzuffDce rn_r_ with Ii_am lhickrmls of 231 ft. The Size: Cc_I rr_rm: 9,7 )( 1('_ t(_s/_
_t_ur(km thi,ckr_ hi 100 ft (=tripping rlt_oJ 4/1 (covorlcoa0, Prer_rat_on p_t: 8.73 × 1(_
Tl_e overtxxde_ rernovid is done by d_agkne strtl_HnG sk_rls, to_'_/yT
Bulk_ozerz _ tr_e_t tm backfilling end regradir_, "rheqe i= sn
oruzite r'xeparwti<xl placrt uldng a wel method (_f (:_rw_ the _ C_N:_I_c)_'_K:t_: E_-90%
c041, trKJ uf_il trains =re txs_:l fo_ firud shiprt_ent. [he capactW
=r_l _oductio_ oi tt'_ rrW_e _e r_ativ_4y {;k_,._. Terrain, ArmualEnergyProduclion:' Coal rr_irm:170 x 10_2 Btu

t_x:_'aPhY, and overbufder_ thi¢.krm_ lin_1 the mine capacity, Pteparatk_ I_,_L: 1,r',2 x 10_2
The estimated production i,z 85.90% ot capacity, Btu

Effick_r¢ T, 90% (txet_ratK_ plant)

Lifetime: 40 y_

'Heatir_g value of coal = B750 Btu/lb.

RESOURCES USED (}uantttiesUs,d

Ref_rer_ce Er_gy Syslem
Annual Usage

P_ 10 _ Btu*

English Unit_ Metric Units Energy Pro<Juced Rerrmrks

F_,mdMaterials

Raw coal in I:_a_e 9.7 _< 10_ tons B,8 x 10_ tonnes 64 x 103 tons Assumed to be a
40-Wsupply

Energy

Electricity 0,9 x 10_ kVVh 0.9 x 10_ kWh 6,0 x 103 kWh F(x _eparation plant
Ft_ 3.8 × tCPgal 14,5 x 1061 25,0 x 103 {),al
Ammonium nit_ete
Fu_ o_1rr_xture 125 x 10_ lcx_s 1.13 x 10_ tonnes 8.2 tons

Wate_ Unquantifiable

Total Usage

ConstTuction Materials Not Determined

Land
Mine 20 x 101 acre= 8.09 x 101 ha 130 _cres Fncilitir_ land

5olid waste sto_age 102 acres 4,05 ha 0.07 _cre __,k_des land fc_
Facilities 16.8 acre_ 68 ha 0 11 acre _eparati(x_
Mining op_atior_s ,_ acres 14.2 ha 0.23 acre p_nt and railroad-

associated land
Pe_

Mine 210 workers 1.4 workers

I=_eoaration plant 20 vw)_kers 0.13 worker

'Entrms comr_ted on basis o! c_Jtl>Utfrom i_eParation plant throughout the Summary Sheet,

COSTS Refinance Per 10t_ Btu
Ermrgy Sysler-n Er_rgy Pro,d_Ked Herx',ark_=

' (19E!1 $)
F_i_ity

Capit at
• M_ne 11251, 106 total $1,7 . IC)_ rolaJ Reference year fc_r COli is

" P_epar0t_)n plant ($15.4-$148) _ 10_ total ($0.10-$10) " 10_ total 1978; 19"78 CCI average (lp

OPal"IlK)f1 ar_cj rT'_!IlrlILH"NIf_Ce "-. 2776. Srm Explnnatory
• M_r_ <_iI_4 . 1041y_ ,:$0 42 , 10_/_r Note'z section and Append

• PrP.p._ItK'_ plan! (I._,9-1109) w 10_/yr ($0,06-10,711 " lP/Vr B.

Er,_Ironrn_nlal Cc_ntr_s Ir_ctud_d in &..love co_l

t?-_I5
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J,,,,,

WESTERN SURFACE COAL MINING

. (WITH PREPARATION PLANT)
ENviRONMENTAL RESIDUALS

Quantities Re(M_d

R_ence Er_gy SV_t_'t

: Annual LerveI_ .....
Per 1012 8Iu

E_ Urwts Metric Units Energy Produced Remark=

Ak Polk_nt=

Cm't)on rrmc_xide 147 toni 133 tonnes 0.97 to_ Regulatory C_
Hy_o,c_bo_ 47 tof_ 43 tonrw_ 0.30 tor) SLandan_' by_
Oxld_ o_ r_rog_ 734 tons 667 tonnes 4,8 torm _ (mWpo_tanud
Su_ur _oxk_e 48 m_ 44 tonrwN 0.32 ton • Th_crrud Oryw
Perticu_te= 39 tor= 35 tofme= 0.26 ton - Pmrtict_tato= :

,_hyIWn 12 to,n= 11 torme= 0.08 to_ 0.031 gfld=cf
F_ dusl 107 tov_ 97 toru'_ 0.70 ton - _ 20%

,, Pr_rna_ Coet

c_ Equ_
rr_It
-- _te¢

0.018 _,/dlcf
- zo,

merit

- o_:,_r zo_,

Wate_ l_:_lutants

For the Western _ Mine,
_1 w,_ u_ed _ the mine

act_iw is re_--k_. Amour
isunqu_nt_able.

SoF,d W=te

Pteg_'mtionp_nt 970 x 103 ton,= 880 to_nes 6.38to¢_

Nmse Po_lution Not Determined

"CFR 4,0Part60, _ V: Coal Fh'eparatx)nP'tant_(41FR2232.).

PRODUCTS

QuantitiesProduced

Reference Energy System

Annual Production Pm 10 tz Btu= ___

Erx/N_h Units MeeK: Units Energy Produced Re_fks

Prin'w_

Co41(_ 8.73 ,( 10a Ions 7.92 x 10atonne_ 57.4 x 10"1torts Re_esent_

r_-overy from ROM
ooel outl_t

OCCUPATIONAL HEALTH AND SAFETY

Refererce Energy System
A,nnu_l Pe( 10 _l Btu Energy Produced Rerrawkl

DeIthI

SodI(m rr,_r_ 0.05 0.29 x 10 '}

Prt_rIt_X_ p_nI 0.014 0.0_2 x 10 )

Ir_rw_

f._dK_ n'_r_ 13, I 0.f_

Pr_..w=rlrw:w_pl4nl 1.8 0.01
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COAL BENEFICIATION

REFERENCE ENERGY SYSTEM FACILITY OPERATING P._RAMETERS

The Wsmm lm comprbed o4 a number o_ wet circuit cm¢ Shin: 2,857 x 10_ tor_yr

b_Mk:iation t:k_cel inckjdJr_ crulhen=, I¢.al;_ng =c=reef_, Annual Capacity Factor: B3% {basedon 230 day_ly_
roSY b41M_lr,vlbnltJr_ lo'tens, _gll, thickener=,cortcen_rating oi ol_ationt
mb_=,_tmtlon_ _ th_mmldying,_ dev_.==re
deigned to remove _ comet= froth' the raw coal, Annual Energy_oduction: 55,0 x 10t_ Btu

rech N ash to Irro'ove the er_gy cor_ent or sulfur to reduce Effk:lecmy_, 87,5%
the_ltur oxide err_mL The resut_nt ck_anedcoal can then
be_ in I marm_ emr,m't_lhf identical to othe_unpr_ Lifetime', 20 yr
coli that ha=not undergone thi= degree of ber_k:iatio_

RESOURCES USED
OuanOt_ Used

Ref_enc_ En_gy S_tem
Annul U_ Per 1012Btu

Er_gy
EnglishUrdts Metric Unit=, Fh'od_ed Recnarks

Ned Marcels

c0al (Nn-of.mlnel 2.86 x 106 tons 2.59 x 10e torme= 51.945 x 10_ tons

Eb¢'lzicity 11 x 10a kwh 11 x 10e'kWh 0.20 x 10a kWh
0_ 32 x 10jBtu 34 x IO12J 0,59 x 10_Btu

Matmi=l_

N<XDram'mined

Wmt_

Cormm_t_ve uses 200 K=re41 250 x 106 I 3.7 _cr_-ft

Tota4Usuvge

No( Determined

Land 240 =c_e= 96 ha 4.3 ac_es

C_n (1 yr} 440 workers &l worke_
01:m_h,0_and maintenance 82 worket_ 1,5 workers

COSTS

Energy Sy_te_n Per 10tz Btu Er_gy ProduccKI Rem'u_ks

r-=:.TW

(1981 $} Referenceyear fo¢
costs Ls1976. 1976

(1 yr) $3_.3 x 10_ total 80.63 x 1(_ total CCI arrange (IR) =
0Oen=tio_and rnaintm'wu'_e $26,5 x lO_lyr $0,47 x IO_Iw 2401, See Expiana-

toffyNote= Section,

No_ Determined

I"-- II '(



'l'lll_l(, I"-,lq (:()llt,lrIIl(.(l

COAL BENEFICIATION

ENVIRONMENTAL RESIDUAt.S -1
Qt_arttitiel R ei_na_,_l

f'-!_efefefw:eEnergy S_tem

Armull t,frvet= Pev 10 tz BtU

Er_[l_t_ tjr_t Me_< U(_t_ Er_gy PfofJuc_ Rl_frt_rkll

Air Pt-'d'lu= nt_l

P=rt_culat_ ,50 t_.-x_ 40 tonr_,_ 0.9 tOri R_ltory
SUffur _oxide 0,3 to_ 0,2 k'mrv_ 0,005 tOR Cor_
Oxk:J_ of n4trogan 33 tortl 30 tonne_ 0,6 tta1 St:nr_ard_l* by

Hy_ocsd:x_ 11 ton= 10 Ionz'_= 02 ton _mnt:
C_tx_ rno_x_e 11 tcww_ 10 tonnel 02 tort

Wit= Pollutants * _ _Yl

Total dis.soled _)lids 1,82 _ 103 tof_ 1,65 x 10 `1tor_._ 33 tort= .- I_rtJcut=t_-.
• ffon 04 toa 0,3 h)rw_ 0.007 ton 0.031 gdd_.-'f

• M,l_gane, se 1,6 tor_ 1,5 torv_ 0,03 ton - Op=.'tW- _0%
• Aluminum 2.2 tc__ 2.0 ton_.s 0,4 ton
• Zinc 03 tort 0,2 torw'_ 0.005 ton
• Nicked 0,16 ton 0,15 tor_m 0,(X33 tOn * _ Coal

Total ==uspended sx)lids ,33 toe= 30 tonn_ 0,6 toa
= Iron 3.3 toc_, 3,0 tor_m._ 0,L_ ton Equi_me_I

3,0 to_ 2.0 tor_m_ 0,05 ton -- PlrtJoJllt_.-
Sulfates 990 tcx_ 900 tor_ 18,0 tor_

0,018 grld_

So(_d W=sta= - _.-20%

Cour_ cl_ni_g 0.1 1 _< 1('_ tof_ 0.1 x 10 :_ten,r_,.s 0,002 x 103 tor_
Primary cleaning r..459x 103 _ 508 x 10-1t_ I[1,16 x 103 tor_ • _

Froth ftet_t_)n 290 _ 103 tor_ 260 x 10 `1tonnes 5.3 × 103 toru_ __'
_i_ and Uzing 0.1 1 x 103 toft_ 0,1 x 103 to_es 0,002 x 103 tons __t
Total 849 x 10 ] tor_ 768 x 103 to,nn,es 15,5 x 10"1tor_ •- op_- _0%

Nm Detewnlned

No_ P_u tio(_

M_ry affe(:! wofkefs but no!
recepto_

"CFR 40 Pa_ 60, S.ub¢_rl V: Coal Pre13_atx_n F'L_t_ (41 FR 2232)

PRODUCTS
Qu=mtttie_ P_(xx_:ed

Reference Energy System
An_al Productk_ Per 10 _:zBtu

Er-,gr_h LJnkts Me!rx: Unit_ Er_e_gy P_oduced Remark=

Pr_rr_f

Coli (cle=_'_d) 2.00 x 10_ tort= 1.82 _ 10 _ t_xu"_, 3(],4 × 10"1tor'_

RocrJ,v_ eb_,_ Recy_ I._td,_

Not Det_rmir_K:l

OCCUPATIONAL SAFETY AND HEALTH

Not {)eter mir-_J

I,'..-/III
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WE,_IERN COAL UNIT TRAIN

REFERENCE ENERGY SYSTEM * FACII.rTY OPERATING PARAMEI'ERS

l_l)k:al wersl_fl urwI t.ra_l llyil_llla aq*n_;()_yvl._J irl I(_) _lrt Sizf}: I[)0 c.afm,10(} IPnS p.er{;,ll,
_.:h t.)klir_ 100 tr_m Ir_(JfLx._rdte_d lo_::o_l_otvve.__t :_,XXIhp 10 ,( 10] toni i:_ Ir_.l

ee('J'_,rhll tzl_l ()f._it_ belw_n two fixed h)_.nl.._ _ _ dl_(l) At_rltJdil(..'_l_ct/y Ftlclo_: t.l_l delem_ed
CIItlld t_l.g,l_ll. "1*h_ O)LIII_II_t t[I.I!I_III,_IB !II IlitNt [I,IV('l_ll_J /IX) I-Til

_ w_y and n_.k_l 9(1 tzip_ p_ ye.aL '1'_rl ,_l'_l _:,._ a_ Annual t.!l._fgy P_(._lu_,t_: 17,01 x 10t;t i--_tu(c_l
_eaN_tedf,'x _h trit_ ny_tm_, trnrv4)(xled)

Efficte_=:y: 99,69% based on

er_gy dellve_ed

Lifetin_: 30 y_

RESOURCES USED

Quantities Used

fTete_enceErm_gyS_tern
Annual I.Jsa_ Pe_ 1012Btu

Er_gy
English Units Metric Urdt.= Produced Remafk.=

Feed Matef_l_

Coal trans[x_rted 900 x 1_ to_ts 817 x 10] tonl_ 52,9 x 10] to_

Er_ g'y
Diesa( 221 ;' 10_ Btu 233 x 10_;tJ 13,0 x I(P Btu

Total Usar_

Co_=tructionMati_ls

Aluminum 43.2 tc_ 39.2 to_e_ 2.54 tor_
Brasssr_ I_'o_z= casting 17,4 torw 15,8 to_nes 1,02 to_
Ch_on'_m 2.2 torL_ 2,0 tor.'_ 0,13 ton
Copper ,5,9,7to_s 54,2 tonr,es 3,51 toni
Iron Not Detolmined
Manganese 30,6 toc_ 27,8 tonr-,es 1,80 toni
Nk:kM 0,51 tc_ 0,4.6 tonn.e 0.03 ton
Sre,e( 4,27 x 10] torcl 3.88 x 10] tonnes 251 tor_

Land

L_d _lu_ ha= _ _rJuded
mmit cannot be ax_y
N=,ocia.i_ _ coal V_sl:x:_ri=tk:_n

P_',s,onr_,l

Co¢_tn._tio_ Not Determined
Opemtio_ and mi__ 120 work== 7,02 workers

COSTS
Reference Energy Sys(..efn Pe_ 1012Btu Enet_TfProduced Remarks

Fecil_ty

(1981 $1 Rel_ence ye_ for

Co_mtruction $9.80 x 10_ 1ota3 $0,578 x 10_ total co=t is 1978, 1978
Oplrati(x_ mhdma_terumnc,e 18.74 x 10e/yr $0,513 x LC_I_ CCI eye,age (1_ -

2776, See F.xp_
tory Noze_Sectzon.

I,'- flrj
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WESTERN COAL UNIT TRAIN

ENVIRONMENTAL RESIDUAL.S
Ouantifle,sReteased

RefmerceErww Symtem

AnnuzlLeve(= Pm10tz Btu
, Er_e_ Urdl= Meu'k:Unit= EnmgvProduced Remarkl

Ak Ponutant=
m,lmr: : - -

PwtlcutmtN 2.38 x 10z tor= Z16 x 103tonnez 140tor=
Su_fwdlo=Ide 90 ton= 60 to_e= 5,0 tom
Oxldw a4rdttog_ 75toni 68 tormel 4,4 toni
Hvdrocadxxl 61 ton= 56 tormu 3,6 ton=
Cadxmmonoxlde 78ton= 71tonnea 4,8 tone
Akkihvdm 14ton= 12tonnez 0,8 toe

NoilmPollution'
III I I I I

!n-c_ rmlu tevz4 > 112dBA Fedmnldmdgnievol=:
100ft frommovingtr=_ -.-96 alBA 55dBA - rmklmx:e
1000 ft from movingIn,in - 75 dBA 75dBA - o¢)enland
WhiltM notu at 1000ft _;8:5dBA

"NoW cannotbe expms_ intem_ of enagy I_oduced.

PRODUCTS

Rifmman Enew Swtzm

......... Ann_,1_odu_ , Pw 10_ Btu "
Er_izh Uret= MetricUnit= EnergyProduced Remlck=i i, , i i

Coa4tnmmorted 900 x 10= ton= 817 x 10J tor_ 52.9 x 10= tom

OCCUPATIONAL SAFETY AND HEALTH

Not Determined

i _l - .._(J



WESTERN COAL CONVENTIONAL,TRAIN

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

A _ frok_t _dn I= ==umed io be mode up o_eS Size: 29 x 10_ to_=JW (_n=port_
freight cwt, 17 cd_ uwry I}6 tom rech oi ce_ The u=In,
mayhavemultlp_ de=ti_tJotu 4rodthus bemodt up o_a rn_ of Annual C..ape<:ityFactor: Not det_
clr= from rrumytmurc_ _ more than o_ make-up nnd Annual Energy Production: 0,548 x 101=Btu (coal
b_e_c_. _ the tm_ dudng = =_g_ _ Th_ e_,mp_e tra.spo_

am,_a • 300-ml or,e-way trip u=ng • d_e4_owere_ _ Efftc_._c'_, 98.3% bm_ ontM_ The _ Is ==Burnedto rr_0 the equ_lent of 20 round
_-ips per V_r. coal de4h,_od

Lifetime: 30 W

RESOURCES USED

QuantitiesUsed

Reference Er_gy Systmn
Annual Usage Per 1012Btu

Energy
Eng4ishUnil= Metric Units Produced Remarks

Feed Mat_ats

Coal trar_p<xted 29,1 x 10"1toni 26,4 x 10"I tonnes 53,04 x 10"1

Energy
,....,..,.,,...,

Diesel fuel 8,06 x I0e Btu 8.50 x 10_2J 14,7 x I0 e Btu

Total Usage

Comtnctk)n Materials

Aluminum , 4.20 toni 3.82 _ 7,67 tori
Bra_ and bronze Z48 ton= 2.25 tonne_ 4.52 tom=
Chromium 0.30 ton 0.27 tonne 0.54 ton
Coppe_ 7.27 ton= 6.60 ttx-m_ 13.27 tons
Iron ' Not Detrained

Mangonem 4,48 tor= 4.07 tormes 8,18 to_,
Nickel 0,066 ton 0.060 tocme 0.12 ton
Stoel 6.28 to_ 5,71 tonnes 11,47 ton=

Land

Landuse value _ been
excluded as it cannot be
ex_ associatedw_th
coal _ra_tJon

., .

Comm.c'tk)n Not l:)ete_mlned
Operatxm and rnaintertance 2.92 workers 5.32 worker=

COSTS
Re4onmceEr_gy Sy=tem Pe_10_ Btu Energy I_oduced Remarks

(19_1 $) R_derence_ for
Corutmc'tK_ $I.24 x 10_ tota_ $2.27 x 10_ total cost _sltJ78, 1978
Operation and maintenance $O,EO x 10_lyr $1,53 x 10_Iw CCl a_c=ge (In) -

2776, See Explana-
tory Noles SoctlorL
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WESTERN COAL CONVENTIONAL TRAIN

ENVIRONMENTAL RESIDUALS
O_n0ti_ ReUsed

Re_menceEnergy Sy.stem

Ar_.usl Ler_-_ P_ 1012Btu
Englr_hUmts MetricUnit= Er_rgy Roduc_d Remarks

Poflumnts

P'ar'dcu_tt_s 75.8 tcx_ 68.8 tofm_ 138.4 tons InckJdest:_rtJculat_ from
kx:_xnot/v_ and fugitive
erniss_n=

Sutfur dioxide 1.9'tor= !.7 tonnes 3-5 ton=
Oxides c_ rwtrogen 23. tcx_ 2.0 forums 4,0 ton=

1.5 tons 1.3 tonne._ 2.7 tons
monoxide ? 9 tons 1.8 tonn_ 3.7 tons

AJdel',ydes,etc.. 0.33 ton 0.30 tonne 0,8 ton

No_e Poltu0on°

In cab of locomotive > 112 dBA Federaldesign leve_:
100 ft from _ t_l_n --915 dBA 55 dBA -- residence
1000 ft trom _ t_sm - 75 dBA 75 dBA - open land
VVttstJenoiseat 1000 ft :;85 dBA

°Noi_ c_nnot be exrxessd in terms of er_gy pcocluced.

PRODUCTS
Quanm_s Produced

Refe_emceEnergy Sysmm
Annual Production

Per 1012Btu

EnglishUr_ts Metrk: Units En,_gy Producm:l Remarks

Prirmlry

Coal transported 2'9.0 x 103 _ 26,3 x 103tonne_ 52_9 x 1_ tons

OCCUPATIONAL SAFETY AND HEALTH

Not _ined
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' COAL-FIRED POWER PLANT- WESTERN COAL

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

The gystl_l is compo_d of a conv_tlortal steam electz_c Size: 500 MWe

pow_ plant using typ_c._l western low.sulfur I=ubbiturninous coal Annual Capacity Factor: B0 %
I_Jpp_d by II urtit train opefetlon, No cooenefation L= included.
Envirc_'_ntal ¢o¢_ol ly_terr_ include el_K;_rost=tic prectpl. Ar_ual Energy Production: 12 x 10 _; Btu

tJt¢_ for patl icu lata control, wet I_rne/ltme=tone sctuObers for Efficiency: 35%
sulfur dioxide contTol, etde _ waste disposJ=l, snd or_e

wst_ treatment foq w=ter rech'culatlcm to elimiruJte liquid dis- Lifetime: 30 yT

charges. The plaint is a_sumed to be l_bjecI t-} curtenl regula.

"-RESOURCES USED
Ouantitie_ Used

Re(e_enca Energy System

Anm_ U&age Per 10_2 Btu
Energy

Engli_ Unlts Metric I/nits Produced Remark=

Feed Metert_ls

RurPof-mine lubbiturr_nc_ul 2,11 x 106 tons 1.92 x 106 tonn_ 0,18 x 10_ tons Low-sulfur coal
coal (0,63% =utturl

Proce_zing MetertJIs

Limestor',e to suttur dioxide 32 x 103 ton= 29 x 103 tonnes 2,7 x 103 tons
lc_ubb_

Fly _ {=ludge fixing) 34 x 103 ton= 30,8 × 103 Ionnes 2,9 × 103 tons

Wat_

Dust control and SO_ control 445 acre.ft 0,55 x 10_ I 37 acre-ft Quality not critical
make-up

Cooling tower make-up w_C_r 4,9 x 103 =_cre-ft 6.1 × 109 I 409 acre-ft Wet cooling only

Total Usage

Comr_uction Metmia_s

Concr_e 87..5 _ 103 tons 79,5 x 103 tonnes 7.29 × 103 tons
Catboat steel 26,1 x 103 ton= 23.7 x 103 tonnes 2,18 x 103 tons

Alloy steel 1,3:9 = 103 tons 1,26 x 103 tonnes 116 tons
g,ainless steel 465 tons 423 tanners 38,8 tons=.

C'. ,npe_ 736 tons 669 tonnes 61.3 tons

Alu,',,inum 231 Ions 210 tonnes 19,2 tons

Manga_',_ 204 tons 185 tonne_ 17.0 tons
Chromiul,, 121 tor,s 110 tormes 101 tons

Nickel 1B,8 tons 17,1 tennis 1,6 tons

Ca_t i_or_ 341 tons 310 tonnes 28,.5 tons

Land

Power plant end solid was',,, 5.2 acr_ 2.1 ha 0.4 acre SuH_cient land

dii.po_l (ash ind sludge} needed to_ a 30.y_
litet.ne

P_rsonnet

Cof31tTUct loll Not Determined ,

Op_etion end rnaintenance

• Pow_ plant 135 wo_kers 17 wo_kers

COSTS
Reference Energy S_,'t_ern Per I0 _'_ Btu Energy I_ocluc_d Remarks

Facility _._r_ary 1981 $)
--,.,.--....=_

Cor_ruct_,_n (5 _) t487 _ 10_ total 1.40.6 _, 10_' total Exclus_w of fuel costs
Op,l_lrl0on and ITun_ntor_lr_e 55.4 - 101_/yr $0 45 , 1{'_/yr

Envtr onrner_al Co_trolf,"

COr_lll_Uctlon $115 _ 106 fetal $9 6 _' 1[_" Iotal Ir_:hJded til Facility

Of,}_llhO_'_ and ma_ntoC_llr_e $2 8 _, I(.PI_ t,() ;!:3 , 10_ly_ (.:r_tl, _LK:_vo

- ' Ir_lud_, baghoule. _:rut)tmr=. hl{) control H,,O trl_tm_r_t, r_o_t_ ¢.,_u_, _ s,,Jl_d_h,lr_dhntl

1;'-5';



Table F-17 continued

COAL-FIRED POWER PLANT- WESTERN COAL
I

ENVIRONMENTAL RESIDUALS
Ql.amO0_ Released

Reference EnergySystem
Armual Leve4l

Pw 10I_ Btu
EnglishUnits Metric Units F.rmrgy_oduced Remark=

Ak PolkJmntl

Fugitiveco_ dust (unil txain 5.2 x 103tor_ 4.7 x 10-1torv_es 0.43 x !01 ton=
or)_ltior_

Sulfur dioxide 7.15 x I0J trx_ 6.49 x 10-1tormes 0.60 x 103tons (<0.6 lbl10 = Btu"
Oxide= oAnitrogen 10.2 x 10"1tons 9.26 x 10"1tocmes 0.85 x 101tor= 0.50 folio 6 Btu"
Total zancended plrticuilte_ 0.525 x 10-1tons 0.48 x 103 tonrms 0.04 x 103toni 0.03 Ibll(P Btu*
Nonmethane hvdr(x:wbonl 0.32 x I0 "]ton= 029 x 10-ztonnes 0.03 x 10z tone
Carbonmormxide 1.05 x 101_ 0.95 x 1011t_ 0.09 x 10110nl
Carbondioxide 3.7 x 106tons 3.4 x 104 tonnes 0.31 x 10e tons
AtNnk: 128 Ib 58.1 kg 10.7 It)
Beryllium Not Oeean'nined
Cadrnmm 11.7 It) 5.3 kg 0,98 Ib •
Manganese 0.6 Ib 0.3 kg 0.05 Ib
lead 32.1 It) 14.6 kg 2.68 Ib
Sekm_m 2.0 Ib 0.9 kg 0.17 It)
Urln_Jm 718 It) 326 kg 5gJ_ Ib
Zinc 286 Ib 130 kg 23.8 Ib
Rad_m-226 1.4 x 10-]Ci 1.4 x 10")Ci 0.12 x 10-ICi

So_idW_

Coel prepeNtion (at mine) 210 x 101ton= 190 x 103 tormes 17.5 x 103tons
Boik_ bottom ash (dry) 34 x 10] tons 31 x 10] tonnm 2.8 x 10-)tons
Boiterftr _ (dnd 101 x 101tons 91.7 x 10"1tonnea 8.4 x 10-1ton=
Sulfur dioxidescrubber 43 x 10"1to¢_ 39 x 103 tonnes 3.6 x 103tons

(drvt
Tol_ so6d vv_tm t_ c_=_te 177 x 10_ton= 161 x 10-1tonne= 14.B x 10"1tonm

Thermal Discharge 21,0 x 1012Btu 22.1 x 10is J 1.7 x 1012Btu Cooling tawar_ and
Itlld=

"NSPS rt_ulato_f comp_rme leve_ (70% mducOonl for 0.63 _t sulfur coal with heeting vilue of cold mt8100 Btu/lb.

PRODUCTS
Qua_ Produced

Refe_ertceEnergySystem

Annual ProducOon Pet 101_Btu

EnglishUnits Melt< Units Enegv Produced Remarks

Pl_rnary

Electricity 12 x 10zzBtu 13 x 10tsJ 1.0 x 10tz Btu

Bvl_oducu=

F_YIsh (for zate) 34 x 103 tons 31 x 103 tonnes 2_9 x 10-1tons

Recove,lble_ Recvc'l_les

Wim_ to recycle 19_ x 10_ gai 742 x 10_1 16.3 x 10egai Ze_<_chatge des_n

OCCUPATIONAL SAFETY AND HEALTH

Reference Energy Syztem
A,nnu_ Per 10_zBtu EnergyProduced Ren'_rk=

Death=

Pow_ plznt 0-0.11 0--9.5 x 10 -I

In_l

Pow_ pient 1__-2-1 0.1_-0,19

I_'-5/I
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ATMOSPHERIC FLUIDIZED BED COMBUSTION -- WESTERN
SUBBITUMINOUS COAL

REFERENCE ENERGY SYSTEM FACILITY OPERATING PARAMETERS

Stun _ _ g_lttlrltJo_ hl¢_ W u'd_z_g o f_,j_ll(:J_ _ _ MWII

_ in _ the _ _ (_ _ _ mum- A_ _ Fsctor: 96%
perK:ted Idoctg with _ Wed bed rnmtwll in I cocd_uoul_f
movit_ ma_ ot =it.Thr bodmatutU¢referredto _. m=ort)m_ At_uaJE.r_g,_Product)o_: 15.2 x 1012Btu
,,r¢l_ o__ ru_asm_of dok)m_ ,, r_l>onwb_ _ 34.4%
for tt_ ca_omrll ot a _ c_ the =u_ur dK:)xK:le genenltlKI
duri_ _ Otha _won,_enu¢ contr_w_err= includm Lifutin_ ;tOw
m_ NUNw_ gnmt_ than98% effic=_ncyandoon-
vendor_ wut_. tr_trnen( facgiUe==8 necesu_. The
combustiontemperatut_of t_ system_m _ m rninirmze
r.t_ogenoxidelon_bon.

RESOURCES USED
Quan0t)esUsed

Refenmce_ Sy,J=lm Pe_1012 BiLl
AnnualUsa_ Energy

English Un_ Metric Un_ ProdL)ced Remarka

Feed Matecials
Coa_ _m_oul wtestm'r_ 2.75 x 10I ton= 2.50 x 1(]41tonnes 181 x 103 torts tLQ5 x 103 BtuJIh

Proce_ng Mate_=
Limesu:me(sodoentbed 194 x 103to_ 177 x 103Iz_,nes 12.B x 103tons

matame_

Watllr
Conlurr_tive _ _ x 103 acre_ 10.9 x 10_ I 583 acre-ft

TotldUsa_

Con_'uc0_ Matariai=
Not_

=

Pe_lonne_

App_taly =arneu

COSTS
Refwerce EnergySystem Per1012BtuEr_gy Produced Remark,,

rl_rv

(1_1 $) P,e_e_erice year f(:x
co6_ (_ o_yl

e381 x 10_ tocat $25.._x 1(_ t_ta_ = 19/7. T977CCI
Op=ramon=_ _ $7.42 x IO=Iw _o.488 x I061y'r _ l._) = 2577.

s_ Exp¢a_mrV
Erlv_-otu'n_ _ Note=Soclx_.

Capim_ _4.9.l >_10_ _al S3.3 x 10= tot_
: L--.

t_'-55



ATMOSPHERIC FLUIDIZED BED COMBUSTION - WESTERN
SUBBITUMINOUS COAL

ENVIRONMENTAL RESIDUALS
Reteemed

ReferermeEr'_r_ System

_ Pm 10t2 Bt_u
EnmeshUnit= Me_ic Unit= EnergyPrt:x:k.K:ed _=

A_ Poeutarrt=
Suffur dioxide 26 x 10-1torw 23 x 103 to.he= 1.7 x 10-1to_
O=_k= of nitrogen 8.85 x 103 torm 8.03 x 103 tonrmm ,582 torm
Parzicz_tu 2.22 x 10_ tcx_ 201 x 103 _ 146 mn=

H'vdr_ Aprxo_zteh, same value=u c:orwentk_r_pow_
rr,,a,-,o:,d_ statio¢_ o( _uivakmt

W__=rpo_ ,=,jnt=

Al:_coximmte_V,,,:=rrwvalues a=
c_'_nJ _ station of

Sor=dWa_
Dry weight 384 x 10_ to_ 349 x 103 _ 253 x 103 tor=

Then_ 0i=_,rge
No_Oetamtined

PRODUCTS
Quan_ies Produced

Reference Ener_ System
Annual Produ¢bon

Per 10t2 Btu
EnglishUnkt_ Met_. Unit= EnecgyProduced Remark=

Primary

EieclTicity 4.45 x 109kWh 4.45 x 10!1kWh 0.293 x 101kVVh

Byl_oduc_
Not Determined

Recovecebte_/Rec-y_:lebte_
Not Detecr_ned
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Description of Models and Their Use

SAM

The system Analysls Model (SAM) was used to generate data For the PSCEIS. SAM
simulates, monthly for 20 years, the o0eratlon of the Paclflc Northwest
hydro/thermal system, lt pr'ovldes Informatlon regardlng the rellablllty of
the system, the expected operation of individual thermal resources, and the
expected operatlon of the hydro system, Includlng reservolr elevatlons, flows,
and splll. SAM Input includes informatlon from The Least Cost Mix Model
(LCMM) regardlng future resource development.

The SAM simulates the Paciflc Northwest's power system, lt models the
operatlon of exlstlng and planned resources to meet load, season by season and
month by month over a 20-year plannlng period. The model simulates both
planning pollcles and operational policies, on a monthly basls.

The followlng major components of the reglon's power system are accounted for
In SAM:

I_ pollcles of reglonal plannlng and operatlon,
uncertalntles of loads and resources,

I_ physlcs of hydro and thermal resources,
nonpower constralnts on the hydro system,
transactions outslde the reglon, and
net reglonal revenue requlrements,

The model makes assumptions about the reglon and the load to be served, so
that the reglon defined for this model conforms to that mandated In the
Paclfic Northwest Power Act. The deflned region, however, Is assumed to be a
slngle-owner system.

SAMmodels the reglon's energy resources: hydro, thermal (Includlng nuclear
plants, combustlon turblnes, and coal projects), and miscellaneous (such as
renewables, cogeneratlon unlts, exlstlng steam plants, small dlesel
generators). Conservatlon Is also consldered a resource.

SAM models uncertalnty In the followlng:

• Regional load. The energy load reflects the varlatlons in
weather conditlons and economic trends. SAM does not, however,
consider load growth uncertalnty.

• MajQr hzdro. Hydro conditions are selected from a detalled
40-year historical record of individual project inflows,

• Thermal _lants. The two sources of urlcertalnty modeled are tile
availabi]ity of a thermal plant and tile arrival date for a new
p I ant.
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SAM slmulates i:hese uncertainties uslng a Monl:e Carlo process, ranclomly
selectlng values for each of these val'lables for each morlth of l:he sl:udy pevled
(irl I:hls case, 20 years), SAM runs each si:ucly many l:IIues, e_(:l1 Izime selec:l:Irlg
a new set of: varlables, FoY l:hls EIS, each sI:tldy was rtln 200 tlInes, l-ach
al terrlatlve used l:he same 200 sets of varfables for eacll moill:h of: l:he
20 year's, In most cases, values f'ov' the 200 slmulal:ions wele averaged
(monthly oY annually), l-lowevel', f:ov' cel'taln _:_I_al.yses (for example, I:Ish
impacts), Indlvlclual slmulatlons were exam II led,

Given the loads, lesources, and the esl:abllsl_ed policies I:ol' t:lle region, SAM
operates the hydro s.ystem li_ cor_.Jur_ctlorl wlt:h t-t_e non-.tlyd ro _esources to meet
observed loads tn the most ecol_o,lic maIIrle_ possible, included In these
pol ictes are the tel Iowtl.lg economic: r:orlstdev'atiolls:

• All available regional _esources t_l'e used to meet fi,'m i'egtonal
1oad,

• A po,i:iovl oF tile dlve(:t: ,_;e_vicu ir_lu:.;t:,f_l custollle, load is not
ftrnl and can be restllcted alld tllt:elrtipt:ed, but is met, provided
that: reasonably prIced l'esources are _vall_.Lble. (Not:e that: t:llls
changes depending on the alternc_tlve being studied,)

• If the power otltlook and streamflow forecast pel'mtt:, I:tle Yeglorl
sells energy to California,

SAIl models three major declsloll points in opecat]rig a hydro system:

(I) the annual planning p_'ocess, whlch determines how to shli"l: _Lnil shape watel-
over a two--year crltical perlod; (2) the perlod plannlng pvocess, whlcll look. s
at such items as flrm surplus, t:he vunof:f folecasi:, arid tell 1l, to det:e_lTline
t:he use of hydro over the following foul illOrlths; and (3) the pertod operallrlg
process, which cii spatches Pac}f:lc Norttlwest resources to meel: loads in the
most ecorlornlc rllannel posslble. If there ts sufficlent: energy, economy energy
sales are made to California, taklng int.o account the [rltev'tte Access Policy,
ava}lable secondary energy frore Canada, and the Californla market:,

Incltlded iri _._t\I4ii, a mode:..,1of: BC t.tydro',; resources aild loads. BC tiy(Jro'!:;
i'!i,':;ollr(:es ale rtlrl to lilt-?e_ i l:s owrl loads; any acJclitlor_al ei_e,gy is ,:_vai I,_t_le
fo_ sale to [he IJ.S, BC Hydro may use this ene_gy to dl|ec[ly se_'ve any ullmet:
PNH load (firm or nonfirm), to displace htgher cost PNH resources, oy to sell
to Cal}fornla markets.

M9,_d_-_!]._-_)[_`[_).9#_-e!_._,.-_.-]£_._È_.._`_!_!_t_!_:._t_!-.n ...sA...!_, Iri SAM, the reg}on Is assumed to be
a single-owner sjsteln, and regional Yesources a_e opelated to meet the tot:al
regional load, Nith one major exceptlon, speclflc provlslons of Indlvldual
Power Sales Corltvacts between BPA and Its (:usto,le_s are not speclflcally .
modeled by SAId, and would have ill:tle o_ rlo effect: ever_ if tzhey were modeled,

In other words, !,AM is Inl:e_ested in knowing what: t:lle tot:al veglonal firm load
is, but not the b_eakdown of irldlvidual loads for each utiltty. Given t:he
total load, the rnodel will dl spat:cb _eso_rc:es as requi Fed i:o illeet thai: load,



_,1I1 I)t, _t 't ,:v_ II it vl_,,'_, I irm ii _:c,)talI_ c:()ll(IJll_)fl'i al'(! mt,l, llle!-,c>
I) <)vl ', i, ,ll', _)f" l:llc.' I_),,,;(,r !,,tlf.'; (;c)l_t,a_t', ,_i)(I IIlc, ','l,_V!;t\f,1IH_,_lc,l', Iholll al'c_

A IIi_)_' c',mll,l(.,t_.) exl, ,ifl,jtt_,li <>1 !;/tid i'i Iii tl)_) r',lcJt:l/., l,l_,ltllw_,,.;_, lJl. I Ill:lt;.,',
;,)l_f,;_!_l_,._!(;(>mmltle_.,',., i',1(!tl) ),.I,.i <_l I l lle_,ry H,_lilu,.ll , l,l,)v_.!ml)c._,I!:)_:tJ,

(.:l,lld

lilt, Ic!,_';i (:_,?;t Mix l,l_)tl+,l (I.(it+ll,l)1 )lrntll,tlc!'; iJ,<,it!clod i+>,+tc:l<.;,t:_×l,.;l:tllg
_(,+.,<+_lrt.(,,;,ij<)lurl[i,.ll r)c!v/ i(.,',<))ll+r ,+, -iIl+l t:t)_._,l)c(>t.;t';, +.lliiI t.ht)i.)<:_tt,I_llal I:oi' '-,,:tic!
()r rt.,'_,al_̀ .)l: ru,',t)tllt:(!!, ,l+, a l ill('dI pvOtl_'_tlll, [III: OI),}C-!C:t:iV(:_I'-', l:u Illill}llltZlL _

ov(.>)<_ll (:(),;t ,,,_l)ilt, )nt,(,tl)ig ll)(., I<),i<I )(::_Itll)elilui_l. lhc-: l.('l,ll4 c<:)li!-;l(.Ic:v'!_the co':,t:!;
7_1)(I1))_,))_,Itt )I <.t(I(lll_,l (_) (lol,l,lil)< c;(.)li':;l:) tic:t:l (.)ll ()l each <tvailal.)lo i't!7,OtllCe,
II)(, ()l)liill,iI mix <lll(I lliillflg (.)1 t)+)t_iltl<:tl ll(<:vli'(_,_t)tll(;(.!<; al'(? ,,electc, cl.
I'<)!l,till( ! iOl) ilC)l(Tdtll(J'; <tl't, lii_;)vi_l( cl f<;)v CljI/fit.)l'V<ili(Jlt, )_.;l)(.-,,,,/cll)l(_,!;,coal plallt:'_;,
c'<)liil)i.i';l),>l) tl_li'l)}l/(.)'i, diiU bllll" I <il)( ;I, lh(_, ill(.)cle} ';t! l oc:t:t, _t NII× (.)f: ve!:_()t/ic:e!i

iii ())(lt, i t;()IllOO.[ I(.)<Jcl(<lc.C(.)lilililig l:()i' ()'<t'-,til)g ali(J I;:Ollllllitt;od CalJaC:lt;y Of

i't,<:,ollrr,t._'_,), wll:lllil I:11o l lilill;'.; (.:,f: l))_.).)c;I:l <.ivallabllll:y, i'o.<)eivo nlai'glns, hydlo
av,_ilabi Ii17 c:)il a (:_'IL:i_:<_ vl,_l:o, I),,';i'_._, ail_l llii._Inl:oi_arlce )'OCllilv'eIHen{s.

lhe L.(.'.I<IfdIvci_; _clii f:oi e,;ic:ll ,_ll;eiiial:lvo iri vlhlc:h a rllf:forei_t ai1iOtlill; of D.SI load

vla!, c:oilr>Ide)ed I:o be fliill ('.l_,_ngl_)g tlle amocint of veglonal flrlu load leads I;o
(llf"f"erer_l; i'esotlrfie reqtilieilleril;s, Those alternatlves (I,2 and 4,4) wl_Ich
,'esult in a ct_ange in system opet'_ltlon hilt do riot change the amount of ft)'m
load, did not require a separate run of the LCMM,
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Mo.d..e_!.AsSUmpti..on8

Loads

DSI loads are from BPA's January 1988 medium long.-.term DS[ load forecast,
l:Irm DSI loads range from 2245 average MW (aMN) Irl 1989 I:o 1924 aMN In 20OB,
whlle nonflrm loads range fronl 853 to 698 aNN Irl 2008, Ali c)l:ller PacIflc
Nocthwest loads are based on BPA's july 1986 long.-l'ailge medlLl,l load fol'ecast
r'educed by Model Conservatlon Standar'ds,

Sens]tlvll:les Involvlrlg Paclflc Norl:hwesl: loads used low and hlgh forecasts
for' DS[ loads as well as total reglonal loads, FIFm DS[ loads ranged from
199] to 527 aNN under' tile low load (:ase, and f-'T'o,l 2454 I:o 2494 alvin In the hlgh
case, Low rlonflrnl DSI loads ranged from 696 t(_ 116 aMN, willie the hlgh loads
were between 852 and 884 aNN, Reglorlal l:,ac.ls iang(.; f"FOm IB,O00 to 16,000 aMPl
in the low load case an(l F_'om 19,000 to 30,000 _Mi,l Irl t:he high case,

BC Hydro loads and reso_Irces av'e based oll Lhel_ Ma_'(:h 19RR [weIlty-.YeaY
Resource Plan, The Non--Treal:y Sl:orage Agreel,enl: was assumecl to explre In 1993,

Callfornla loads are based oll the medium Comnlorl Forecasl:.Ing Methodology
(CFM-6) foreca!;l;, lhese loads r'ange from approximately 24,000 to 35,000 aMN
over the study horlzon, For sensltlvlty analyses, it was assumed the load
varies plus (high) and nlinus (low) 2000 kin from l:he medium forecast,

Resources

The Paclflc Northwest resources Include exlstlng hydro and thermal plants, and
currently planned resources, as publlslled In the 1'87 Paclflc Northwest Loads
and Resources, e×cludlng Hanford, Addltlorlal resources were Included as
chosen by the Least Cost Mix Model to achleve load/resource balance, Sae
Figure G-I - I,

BPA's April 1988 medlum long-term gas prlce forecast was assumed, Prices
range from 22 to 44 II_Illslkwh over the study horizon, For the sensltlvlty
analyses involving gas prlces, the low and high long-term forecasts were
Llsed, Low gas pr'Ices range form 16 to 23 mllls/kwh, while hlgh gas prices
range From 33 _o 63 m111slkwh over _,he study hov'Izon.
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Service to DSI loads
Ih

The Following gives an overvtew of DSI restriction rights as modeled tri SAM,
Under tile alternative descriptions, only changes from the No-Action
Alternative are mentioned, AI1 assumptions for the alLernatlves are effective
For the entire study horizon, 1!)89 through 2008, For nlo1'e cletatls l'eg_Lrdlng
DS[ load service as modeled In SAN see the Pacific Northwest Utilities
Conference Committee's Me_hocls anti Theory Manual, November 1983,

No-Act tori Alternative

Flu'st QuartIle:

rh_ First quartile I.'; IrlterrupL'tble, Resources at'e not plarlrled t:o meet t:l_t';
load on a Firm ba_.;Is, However, the Fil'_.;t Quat'ttle may be served with su,plus
fiilln, norlFIrnl, or out:side purcllases, Illaddition, if: the c:ourdtnat:ed system
tla's refilled at the end of ,July, shifted FELCC, I)rOVlSlol_:_l energy, and
Flexibility may be used t:o serve the Flrst Quart:tie tri tile flail (Sept:enlbe_ -
l)e(:embe_'), These are l llnlted respectively to 1,000,000 MINII, _]00,000 MHtl, arid
750,000 MI4h; however, this ts currently sufficient to serve the entire flail
First Quarttle load, If stllft, provisional, or Flexibility have been
committed to First Quarttle servtce, the system Is operated to meet: tills load
cluwtng Lile Fall as lr lt wete ftrm, In exchange for service to the First
Quarl:tle with these borrowing techniques, Future restriction rlghts to t:he
Third Quartile load are granted,

Second Quartile:

The second quartile ls considered to be firm wtth one exception, If: a planned
resource Is delayed or does not perform as e×pected, restriction rtgt_ts may be
granted, These rlghts are tile amount of the delay (or underperformance),
limited by the lesser of the projected defilclt for the current year and the
amount of the second quartlle,

Third Quartile:

The third cluartlle Is also considered to be Firm; however, lt may be
restricted as a result of LlStrlg borrowing techniques to serve the top
quartile. Dependlng on whtch technique was used, the restriction rights are
granted either In the current year or the upcoming operating year, lfi the
hydro system refllls at the end of the year, any restrlctlon rlghts for the
upcomlng year are canceled,

Addl tlonal notes:

The remalnlng quartile Is modeled as entirely Firm, SAM Is an energy nloclel
and so does not consider restrlctlon rlghts oll a capaclty basls, Also,
r'estrlctlon r_ghts are not automatlcally exerclsed even though they are
avallable, A reasonable attempt Is made to serve the load prloT' to any
restrlctlons occurrlng,
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Alternative 1.2

For this alterndtive, borrowing techniques are no lorlger available for se_vi(:e
to the top quartile. As a result, tile top quartile may only be served with
surplus firm, nonfirm, or outside purchases.

Alter,_.ative 4.] (lO0 perceflt)

Under this alternative, all four quartiles are considered interruptible.
Resources are not planned to meet any of this load. instead it is to be
served with surplus flum, nonfirm, or outside purchases. Borrowing
techniques, however, are not available, klithout a firm quartile the_e c_n be
Ilo associated restriction rights to backup the borrowed energy.

Alternative 4.] (50 [,ercent)

For this alternative, two of the four quartiles have the sc_me interruption
rights and service rights as does tt_e top quartile currently. Resources are
not planned for these two quartiles. The remaining two quartiles are still

' considered firm, with ce_tain restriction rights. Since this firm portion is
available to provide the'se restriction rights as backup, borrowing techniques
are still allowed at their current levels. For modeling purposes, the second
quartile was chosen to be the additional interruptible quartile. As a result,
this alternative has no restriction rights due to plant delay.

Alternative 4.3

All loads under this alternative are firm. Resources are acquired to meet the
top quartile load. There are no restriction rights for any quartile.

Alternative 4:4

Under this alternative, second quartile restriction rights due to plant delay
are no longer allowed. Plant dela.y, however, still occurs as in the No-Action
Alternative.
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Use of FISHPASS in Analysis

The analysis of downstream anadromous f:tsh passage survival., as lt may be
afi:ected by changes in spill and fl, ows, was performed us i.tlg a modi. f.t.ed version
oi: the Corps of' Engineers' FISItPASS model. (A detai, led description of tile
FISHPASS model is given in the Corps' Inodel doctmlent:ation titl.ed "F[SItPASS

" March 1.986 ) BPA's verst.on of F'I;SIIIPASS ImsModel Concept and Appftcatlon,
been revi.sed to include the Mid-Col.tunbia Publ.:t.c Ut_.l.t. ty District dams, and to
accept the spill and flow dLtta from the SAN model,

BPA's FtSHPASS model simul.ates downstream fish passage survival, for" anadromous
fi.sh pa,_si, ng the Lower Snake, Mid-Columbia, and Lower Oolumbia hydroprojects
duritxg the April ktlrough August period of downstream migratio1_, Juvenile fish
sllrvivnl is calculated from the poiiIt: of entry into the l_ydrosyste,1, ko below
Boilllev:[] le [lam. Sur:viral projections ;are developed for" species e.nteri.llg at
specifi.c projec:ts (e.g, system survival, to btelow Boillleville Dam i.s c;._[culated
t!or yearlt_lg chi.nook salmon enteri.tlg tlle river system nL I,ower Montune_lt:a'l.
poo t ).

I'°ISHPASS simulates project specific system survival for yearlings (spring
e.t_ii_ook ond Snake R.iver suHmler chinook sal,lon), subyea):liIlgs (fall ctlitmok and
Mid-Colt.mlbia surluller chinook salmot_), sLeelhead trout, and sockeye salmon.
YeLtrli_lg, steel, head, and sockeye tenet to migrate :in Lhe spr:ing, April. thr()ugh
,June, and subyearl, ing ill the summer, ,Julic through August.

A!.!a!yt!c_!!. NeLl!otiS (5;',_, _.v.._ t.he ILime, l.ocatlon, and lltuHber of hatchery a_ld
_mtura] stocks of fish entering each pool, and tlle project/species spectfi.c
cllar.'act.eristics t:or dam passage survival., pool survival., and travel time;
F_SltPASS uses the flow and spi. l l i.nformation from SAN Lo compute the system

survival (from point of origin) and the overal. 1 system survival for eacll
species, inputs and assuJ, ptions for the F'ISHPASS model can be found fol. lowing
ill:is explanation. A more detail.cd description of the F'ISHPASS model, can be

f:ound in Appendix E-3 of the .[_.i!i!.gJ:._I!!te.r. t_.e Dev_.l:oj2m.eL!.t._.a_jd ._U.sg_.!_f.S..

F[SItPASS uses 40 rather than 200 random simulations from SAN to determ.i_te

average survivat for a given year. Anal.ysis is then performed on 6 years of
the 20 year sequence, In this case, the years of study are 11.991, 1.993, 1.995,
1.997, 2001, and 2003. The survival statistics evaluated include:

a. The relati.ve change i.n mean survival. (Appendix H-l.e). (This is
determined by taking the difference in survival, between each
alternative and the No Action base case and div;tding the difference
by the base case survival.)

b. The frequency of ctmnge in relative survival, bei.ng greater than and
less than one and five percent. (Appendix H-le),

A pote_tia], for impact is considered to occur if the cha_ge i_ relative
st_rvJva] exceeds o_e percent or if the decrease in frequet_cy of a survival.
ct_a_ge greater tt_an o_e per('e_t exceeds 30 pert.ehi or tl_e decrease in t.l_e
frectue_cy of a survival (:ltn_g_:_ greater t:l_a_n [ivte t)e_'c_.,_t.., ex(:eeds tiv_, perce_t.

A biological Hssessment for both the c'rit:ical ;._d _{)_-,'riti.c;:_l sta_)cks

potentially eft"ectt._d by a_y of the alt:er_ntivc_s is ii_clud_.,d il_ Al)PC,,_di.x ft1--_:.
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I,'I,";III'ASS McJ(lel As.,...;tt.lt)t t(_lt,-_ ,;Iitd Inl)(tt. I';tr';lm_l.:el's

The ICl,'-.;lll'A,'-;S t,(_(I(-:l w,:ts tls(-",(l L() s [.mul,,il..e dc:,WllS(.r_:;l.l f i,'-;ll lJ_i_.,-;,'Ige _ttr'viv,: I
l(,i' :t_,:_,l _<)mw_t_.<-;f i,'-;It li;t,'+,'-;i.Ili.'-, tire l.,(:,wer Silk,if((:, l',li_l--+('¢JlL!l,l>i;i, ,'tii¢l .i;_ i it?-;t._:,¢.l
(:(_]._titll_i;t l(iv_?r Itydr(_l)r()j(:c'ts <Itlrilil.,, t.lle AlJril l:llt()ttv, ll At.lgti,,-',t. l_(:t'i(_,l ¢)I
(L()wil,,.;tr,,;tni mig, r_tt:i()li, Si,lul,'tt:e(L t I(_',v_', ,'tied Sl) ii I,'-_ tl'_)in Lit(: SAM w_l'(: tt:;(,<l
.'t.'-; i_ilJttt: l.o t:.li_-: I"i,"-;III'ASS m()_lel t:(_ ('al('_tl:tt:+:_ t,li(., d()wi_,_;t_'(:;ii, slt_'viv,:lJ,, l._
l)(:l._)w l_c)lillevi, l le. 'l'li-i,,.; Al:)[,:lldlx provides ,'t(Iditi()tl;il ilil(_i'm_tl..i_,ll l_.)i' t.li(:
l(,.:y FISIIPA,'-;S tn_d(:.'l. ;.tsscunt,tiotl.<; ;til(l itllJttt, par;.tmett_i.'s.

Ttie p(:t:'io_l average va]ties ot! pl.artttv_,d, (.)vei:gt:riut'_tLi_)tl,, +tlid llor'cc:,(I _:;l)i I 1
t:rotn l:he ,'-;AMwere sltaped i+tlLo sel;)a ra t:(: v;:tlttes ot! ,,.;pi l 1 wit:lliti _.t 24.-.-ti()ttr
pe_'.'i(.)_l: (a) spil. l dtirl.rtg platted fist-1--sl_tll trouts; ;llt_l (h) sl)iii (ltitit,g
tto_lt!isll-.,,-;l._ill, liours, ()ii a real-Li_me ()l)_::_rati.oii,al. I.',,'lsi,g,, overt,(.:tl(:r;tl.i()_
sl) il I. (','.iii l)t-_ ,:;llal)e(l i.t_to t:he ltot.trs w:i.tl_ t:.lle gtreatesL l)enc:,l!it: t:() li,,-:;ll
(pl.utine(I t!i.sll-,,jl.,iL.I, liottrs), wiiJt, e. t'oeced :::pil. l i.s tu)L ('otitroll_lble.

J ,¢._,Ttterc:fol'e, for Life FISt-IIA,.S attal_yses, the l)la_tlied alicL overgel_c:r,'lti()ti
spil 1. ace shaped i.ttto th.e fi.,.,.;h-,,_p{l. 1 ll¢-)ut's for t.lie Sl)(:cifi.c pr()j(:('t,
whi. le ttte forced sl) ill is mai.tita:t.ll(,:(l as a li.at: daily ;tver.';tge r;Ite
oc(.'.urri._lg duririg botli fistl-spilJ and lionfisti-sl,)il.l lioues. Table (:-2 - 1
stlows Llie l.ish-spi, l.[ hot.i.rs tlsed l.n tlie an;.:l.l.yq.i.s ailiJ, Llie pt-;l'CC'llt 0[: ti'-;li
iii <;I given day whi.ch pass {;ii(7 dalll dtJ. l?ilig tilose spi. I I Ilotlrs.

'i'he period average fl.ows stllitliated by the SAN were IllOdl,l].;.lt;ed l;o dni [y
val. ues w1-'thi.n ea<eh peri.od before entry i.tito F[SIiPASS ttSJ. ilg tlie 1.986
historical. (within period) flow shapes, the 1.986 daily fl.ows at Pri.est
Rapids, ice Harbor, and The Dall.es were used to [nodul.ate (shape) the
period average SAN data for the Mid-Col.tmlbia, Lower Snake, alid Lower
Col_umbia hydroprojects, respecti.ve1-y. The modulated t!lows for the
SAM--FIStiPASS runs were daily average values and were tile same for botlt

fish-spi1-1- and nonfish-spill hours. Spill. rates were not affected by tlie
dail.y modulation of period average flows.

Both hatchery and natural fish hi,tubers for fish above Lower Granite Dam
are based on dam counts as used in the 1_987 development of the Corps of
Engineers' JuveniLe Fish Passage Plan. [eor other projects, hatchery fish
release ntunbers and timing are based on 1986 hat:chery eel.ease data

reported in the Smolt Monitoring Program Annual. Report by the Fish
Passage Center. Natural fish numbers and migration timing are based on
(a) the 1-984 final, report on Stock Assessment of C:o1-t,mbia River

Ail,_t.drollioiJs Salliloni.ds ; (b) the 1985 report (;)ii Dowristrealll Migralit 17;stinlat:es
for Rocky Reach and Rock Isl.arid; and (c) corisu1-tat;io_l w.itt-i the Natioilal.
Marine Fislieri.es Service.

The p1-anrled fish spi. 1-1- at; Federal projects i.s based ()ii LIle Corps oi!
Engineers 1.987 Juvenile Fish Passage Pl.an with sl. idi.ilg ,<-;(:ale spill s.it *I'lie
Dal. l.es, John Day, arid Lower Hont.mlenta1-. Planned fi.,,..'h spi.[1, at
Mid-Columbi.a PUD projects is based on the current; Federal. Energy

Regu1-at:ory Co_mn-ission st;i. pulati.on agreeinent, Planned spill, is on1-y an
interim tkrc)tection that is assmned to be el.J.Hiiriated ;it each proje(:t; wlien

bypass improvements are compl.eted.
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I_nr;tm_t+,_t,'-;., ;ttl_t rt_,,.;erv()il' _;ttrviv;tl ;tr'e. i)rov_lud iii 'l'ztl>lc.,_ (',--P. .... ',.'. ;_xd

(;--?. -+ { t_+ Lhu Mid.--+(."c._lul,l_ta _ttl(I Ft:d_.'t';xl lty_ll'c_ pt'oject_, 'l.'lle,,_u v;tllu:,,;

r_,,,_c,l'v(_i_' Ii_c_rt:_tl i Ly rLtt+c,, t:()t' t..ll_-.,Hi.tl-(loltunhi,t t_rl).]c_('.t.,q w,+t,_.;_t.:+'c'._.:_t.l y

+t_tl r_vi_,w _t t..l_e tesLi,l_y i_ t:lte r._)ttrt pr()_'.ee._li_!,s for tt_c, P'li_l-C_()lt_ml_i_t

_+;t.il_l,'tt it_ Ab,,reetnent:, The J.isl_ _,t.tid_.t[_ee el.:ti_ien_'y v;tltte_,-+ i>ro.ie_'t_,,_l l:ov

,_y_:tt:_,,,-;. t"t)r Litr.: Mid--(_()l_nlhia i)r()ju_'t.s, tl_e v,'tlttes t"ot' tt.tt..ttt'e t:i,,.;l_

_:,_ti_t;_,'t. _,t:li+'it-. _ i<'i_s .tt_._ t ll_:: byl)_:t,:;,,.; sy,,-_l..uul tni_xitlntln tlus i_tt v,t,t_td_tr(Is.

++,ttitl;_tt_'_ _...l I"i(:i_,ttczies t+_,sed t:Ite ;t[talysu,,,-; ;£[_<l t:}_<., tl,+_t:e;:; wlt_+'ti l>+t,'-;:',,iL+,,_+'

illllJl'()Vt:'lll<)llt,,_-_ +I/"CP (_XIJ_:P<+L+(+'(] t;() ()CC'I.LL",

l,i,,.;It t _;t_+_:;l+¢rt:+tt.:i_>_t +.it: I+t),,qer' C+_|:','.ttt:i.t.e, l, i t:.t::le (',()us_:_+ ++_ttl M<'N;try +tr'+.: [_;tsc, tl

¢_i_ l l_:: (:ttrrt_,nt: _.,t.ti<+lt:_litri+,,,-; dev_+._l<_l>ed by t:ht+ Iri.slt Tr+tltspt)rt:;.tt:. io_l ()vt!_',,+; i+.,,ltt:

'l'++um (I,'T()'.I') (;<)llll)l' ised of l:i,_;l_ery ttge_t_L+ius, Tr i.bc, s, ,:t_+<.l tile COl'[J,'-I,

'l'r',ttt;;lJ()++l+,tt.i<_tl stt_'vi.v;:tl },+ ,+t:j_+ttJn(;,d t:o l)e (_"J l)u_'.'(.:c'++L +tr: l,()wet' (',t'+tttit,(-: +;t_t(l

l,it t It+ (;()(,,*+_+,, ,+tt+(:l (.+!) l>c't.('c_rtl. +.tr: M(_Nnr'y,

()v<:tp,+.:tl_,r,'tti()it ,,-;pill. w_t,,; ;ii lo(+nted to d:i.t:t!erettt l_ydro l)roje<_ts bnsed o_t

t.l_t+ SlJill l>t+i¢+vit:y t. ist_,,.; _.;iv_..+,tt i._ 'l.'nbl.e (.,-,_ .- 5 wttic, lt wu+:'e devel.oped t.:roln

+t rt,vi_+,w t_f l"islt P+tss;._,_-.+ (',_'+lt+er _pi. ll. requests.
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'Fable G-2 - 1

ItOURLY FISH PASSAGE DISTRIBUTIONS

........ _.rqject .......... Stocks s_j/i!j_._Ho!lr_,%. Percent Fish *

_/ells Spring Chinook 20:00 - 6:00 7l
Smmner Chinook 20:00 - 6:00 58

Steelhead 20:00 - 6:00 58

Sockeye 20:00 - 6:00 43
Rock Reach All 20:00 - 6:00 43

Rock Island Ali 20:00 - 6:00 71

Wanapum Ali 20:00 - 6:00 58

Priest Rapids Ali 20:00 - 6:00 58
Lower Granite Ali 18:00 -,-6:00 82

Little Goose All 18:00 - 6:00 82

Lower Monmnental All 18:00 - 6:00 82

Ice Harbor All 18:00 - 6:00 66

McNary Ali 18:00 - 6:00 82

,John Day Ali 1.8:00 - 6:00 82
The Dalles All 18:00 - 6:00 66

Bonneville All 20:00 - 6:00 71

* Percent of the daily total of fish arriving at the project which pass

during the given hours of spill.
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_. t] G --J.aE.l.e 2 - 2

DAM PASSAGE PAI1AME'['F,P,S

Sp:l. 11. 'i'urb t.ne Col Iee, t ton Bypass
Pro eft ..............................................................j ,..... ........ _l;l___E[".[j:ci.e.U_q1_ " .!:.1 Mg..r.t.a._):!:ty _M.or.t.t_[.!ty Mortal. ttf MorLaltty

(%) (%) (%) (%)

Wetl.s 80% Fish/Zl.Z Spil. l. 0 15 l L
94% Fish/30% Spilt

Rocky Reach y = 0.663x 0 ]5 I. 1
(range 20-80%)

Rock Island y = exp (0,054x) 0 6.5 [ 1
(range t5-80%)

Wanapum y = 15.42 in(x) 0 ii [ i

(range 20-85%)
J

Priest In (y) = 0.819 In(x) O 11 1. 1
Rapids (range 20-85%)

Federal.

Projects 2/ y = x 2 15 1. 1

_l/ Spill Efficiency - y = % fish spilled
x = % river spilled (instantaneous)
Spill outside ranges given for data are
interpolated toward end points of 0% fish/O% spill
and 100% fish/100% spill

_2/ For The Dalles the following spill efficiency relationship .is used
for x/y: 0/0, 20/52, 41/80, 100/95
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'l'able (]-2 - 3

RI_SI_RVO.[RFI,OW/SURV.[VAI, I_,I!',I,A'I'IONSIIII'S (I<CFS/%)

For MI d-C',o I.umb l._t I)ro j _ac.'.t s*

__I_o._ck..,,v_.I3e_{'_!!.... ..............................Roc,k I s I.a,ld .... W_!!!._!.J.?!.!!!l........ I' !' I <,!I t
F].{}w/Surv[val Fl.ow/Survlval FI ow/Surv [va l Fl.{}w/StLrvl.val

0121., 3 0/76,6 (}I0 ()/6 I, 5
i0124,8 I.0180, I. 1.010 I.()I _ 5, ()
50185, 50/96,() 5(3179,/) 50/93,0

1.00192,5 1.00198,0 Ioo189,7 1.00196,5
250197 250199,2 250195,9 250/98,6
750197 750/99,2 75019.5,9 7.50198,6

For Snake River Projects*

Littke Goose Lower Monutilental lee llarbor

Flow/Survlval Flow/Surviva 1, ["I.ow/Survl.va1,

0153.o 016l. 0158
].2154 1.2162 1.2159
50167 50173 50171
75/79 75/83 75/8[

1.00187 1.O019O tO0189
125/92 125/94 125/93
150/92 1.50/94 150/91t
175/88 I 7519'[ ' 1.75190

1.000/88 1.000/91 1.000/90

For Mainstem ColLuilblaProjects

F1owl Surv ivaI FIow/ Stlrv:[vaI FIow/Sttrviva i FIowl Surv ival,

0155 0130 0168 0149

50156 5013i. 50169 50150

1.5o172 t50152 1.50181 ].50168
175/79 1.75162 175186 1.75176
20018.5 2O0172 2O0190 2O0182
225/89 225180 225193 225187

250/92 250/85 250/95 250/9 I

275/93 275/86 275/95 275/92

3OO19'2 3OO184 3O019_ 3(.)019O
350184 350171. 350190 35() / 81

I.000 / 84 I.000 / 7 I. 1000 / 90 1000 / _._I.

Lit(:., dam aI_(l l..It(:.,t'_,:l.s I_o )'c.'s(:t'vol)' ino):t:_llt.y nl,l,li(:(l t() t.l_et4(-: ll,,-;l_
Illllllb(_ I'll ,



VI SII cJUIllANCII", I_',I,'I,'ICIII,',N(IlI",,_(I,'l',l,',)
( ll_,'l't!Uli L )

Yu/irl I rig _/71.._i r I llig _ Lc,u 1lil,tl_l Hl_t',kl:_yc:.' Yclli r
I' i.'c_itJl', i; (', I,' (', Ii` (J b' (I Ii'

WeI 1,li 80 80 70 7() 80 8(3 7(.) 70 u/n
I,t, I,t_._lc'.li () 7() () !_O () 70 0 50 1.992
P,0 [_ l_.liltl 0 70 () 50 0 7() (J !]0 1.992

W,tlll_iptilll (J 70 () b(.) 0 70 (.) _10 [995
l'rlest tt, () 72 () !_,O 0 72 0 .50 [995

I,, (',r_t_l tt_ 77' 88 /,8 60 79 '88 48 f>O 1.99.5
I,, (;t_c_se. 7'7 88 lib 60 79 8ft 48 60 L995
l.... MOlltllliell Lit I 2, 73 2 ]_5 li iii 2 3._ 1.992
l, 111.1rbc-ir 0 78 0 35 0 92 0 7}5 1.993

SlulfJewuy 51 0 51 0 51. (} 51. 0 rl/a

Mcz:Nl.iry 75 9() 40 60 75 90 40 60 1.996
,Iohn Day 72 90 30 ' 60 86 90 ]0 60 1997
The l)_:ll le,_ () 80 0 63 0 83 0 63 1.997

H1.t.tl _eway liO 0 /I() C) 40 0 40 0 n/ta
l_,otixiuvt, l. le I 76 76 30 30 78 78 3(3 30 n/li
I#,oliilevt I le 2 lt.) b5 24 2/i _'3.5 50 24 2li 1.996

C_ = Current: byl_:l,'-i.'.i li'_E,

Ii' = Ii'tit;tire lSypass PC;IE
Ye_ai." = Estilll_ilt;ed ciat:e of bylines lnl_t;_lll.at;t.oll or t.tpgrticle,

C;',.-2 - /



'l'+lb Le <+:;-2 - .5

PRl.Ottl'['Y L,I8'['8 FOR AI,I_()CATION ¢.)1r
OVI!:I(C.;I_NI!;I_A'L'ION81' I I+L I_/ITIIIN HAH 1./..

APR1I,

.........._'_r.!?j.e.!_............ sp!:l.! !Lp t.o (k!:[s)
Lowe. r Montunou L_tI '-i
Ice tlarbor Li
Lower Monumev_t.al 12,'_
Icc_ Harbor 12,!)
'['lte, Da Ll.e,_ 1')
l,ow_j r Mo_,umu_t:n I 20
Ic_ llarbor 20
'I'h+ l-)al Ius 30

,Ioht-i Day 30
I_otitlev:l I le ;]()
Ro('.k l,q[_ll_cl I.(), II
Rocky Ren_:tL 10.l+
flel l s 10.l+

Warta ptuu 18. /

Prt.est Rapids le'i,7
L,I:)We t + Mcrfltllliell I.:LI ] '2_

Ice Ilarbor 25
'l.'he l)al l.es 40 '

,John l.)ay l_0
Bollnevl. 1 Ie A()
l.,ower Molilunet_ t:a I l+O
[ (.'.e tlarbc>r li()
The Dal les (_0

,John Day 6(+)
bonrlevL t Le b0
Rock Isl.and 20,8

Rocky Reach 20,8
Wei 1.s 20,8

W/2_IIEIpUlll ] :+o]

Priest Raplds '.]:],3
LoWer Holiuillc, iit:al 2% l:+,_:,'<:,:Itt. <Jt ,l_ily f l()w
[r_: llarbor ._,{1IJC!l't:t:lit. _)t+ tinily t low
'rhr.+l)alle+_; /i() i.)t.:r+:_:.,tlt:ot: da iIy t:l. ow
l<ock .[slancl l+1.,7

I,_o(:ky Rua(:tl :]],_
WLtila. [)t.llll li 1 , _/

Pr lest t{apicls 50
l.,c)wt:_r Hc_titmlc:llL_tl h() pP,rc.c, ilL _Jt daily t"l_w
I_:," ll;tr+l,+_r• 1+(3 t,,; r_:+_'_lt: c._t: claily t Jr_w
,lot_tt Imy /+()l:,_:,'_:,:tlt: c_[ <l;il ly t l_w
Bo_ltic:vil lt++ 1+_) [Jt:l'i't:llt: ¢)[ (i;,tl [y ] II:lW

I;-.2 --- 8



Table (_-2- 5 (OonLl.tlued)

NAY

............. ......................... s'j2i:_!. .........
Lowmr Monume n ta [ .5
[ r _-: 1ta r b o r 5
'I/11o Dal. Ee_ 7 ..%
Lowor Montullental. 7 5
Lc.e i larbor 7 !5
'['lie Dal..tos 1.2 5
I+ower Moi_uitlentaL 112 5
[(.'.e tlarbor 12 !5
The Dal..Le,q 1.7 5
l,ower MotlttlllenLa[ 1.7 5
Ice llarbor 17 5
The l)al l.es 22 S

,It}litr l)ay 10
l._otlt_ev i. 1.1.e 10
Rock [sl.ntld 20.8

Rocky Reach 1.0,4
We1.l.s 10, l+

Wattapu.ttl 12,5
Prl.est Rapt.als 12,5
Johri Day 1.5
Bontlevtl. le 15

Lower Mot+tt.utlen La .I+ 25
[ce l-Iarbo r 25
'l.'he Dol.lem 30
Lower Monumental. 40
Rock [::;lund 33,3

Rocky Reactl 20,8
We1.1.s 20,8

Wana p m, 25
Pr:i.es t Rap:l.ds 25

,John l)ay 30
BcJntlev :1.11.e 30
'l'lte l)al. les 60
l,oWe t" Motlt.tltleli t:;:l.l h()
I(:e _lavbov 40

John Day bO
Botlnev:[.1 Le 60

l,ower Motlt.uuetital 25 percenL ot: dai+ly [low
Ice Harbor 30 percent o17 daily f l.ow
'l'lie Dall.es 60 percent ot! c.tall.y flow
R (> C k [ S ], a ll d li l.. b

Roc:ky l{e_lC:ll ;.:I3. 3
W_::1 1_'; 33.3

Wanapuul 6 1. b
l'r'Lest. Rapids !50
L,i)wer Morlt.tlilultt:al lrO p(-.,rcettt of cia Ll y tl¢_w
l.ce Har'bc_r hO percent: of dtl:ll.y flow
,lc)llti l)ay Ii() pel.'(:eitt. (}t: (lally t. lc)w
Bc}Iltlevtllu hO percc._nL c_[: (lcti ly flow

(;-2--G)



Table G-2 - 5 (Continued)

JUNE± JULY____AAUGUST

Project Spill u2 to (kcfs)
Rock Island 10.4

Wanapum 8.3

Priest Rapids 8.3
Wells 4.2

Rocky Reach 4.2
Lower Monumental 10

Ice Harbor 10

The Dalles 15

John Day 15
Bonneville 15

Rock Island 20.8

Wanapum 16.7

Priest Rapids 16.7
Wells 8.3

Rocky Reach 8.3
Lower Monumental 20

Ice Harbor 20

The Dalles 30

John Day 30
Bonneville 30
Rock Island 31.3

Wanapum 25

Priest Rapids 25
Wells 12.5

Rocky Reach 12.5
Lower Monumental 30

Ice Harbor 30

The Dalles 45

John Day 45
Bonneville 45

Rock Island 41.7

Wanapum 33.3

Priest Rapids 33.3
Wells 20.8

Rocky Reach 20.8
Lower Monumental 40

Ice Harbor 40

The Dalles 60

John Day 60
Bonneville 60

Wanapum 41.7
Priest Rapids 50
Wells 33.3

Rocky Reach 33.3

G-2 - lO



Lower Monumental 25 percent of daily flow

Ice Harbor 30 percent of daily flow

The Dalles 40 percent of daily flow

Lower Monumental 40 percent of daily flow

Ice Harbor 40 percent of daily flow

John Day 40 percent of daily flow

Bonneville 40 percent of daily flow

1/ Spill rates are in addition to planned spill, but include forced

spill and are applied to monthly average flows in SAM. Total spill

at Bonnevil]e is limited to 60 percent of the monthly average flow.

(VS6-PG-15511)
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The Decision Analysis Model for

Aluminum Industry Analysis



THE DECISION ANALYSIS MODEL FOR ALUMINUM INDUSTRY ANALYSIS

This document describes the analyses for the Draft Environmental Impact
Statement (EIS) which were carried out using the Decision Analysis Model
(DAM). This model was originally designed for Bonneville Power
Administration's (BPA) Direct Service Industries (DSI) Option Study of 1985,
an assessment of the economic effects of various policy options directed
towards the DSI. Its selection as one pw'incipal ana]ytical too] for the EIS
was made because of several of its features.

I. The model was basically conceived to deal with the complexities of
regional aluminum smelte_ economics, lt a11ows consideration of a
variety of policy or contract options relating to the Northwest
aluminum industry.

2. The model combines condensed versions of several BPA system models,
and therefore was much faster than attempting to perform these
analyses using BPA's more detailed models such as the Aluminum
Smelter Model or Systems Analysis Model (SAM).

3. The model focuses broadly on an overall picture of the Northwest's
utility economics and operations and therefore produces a variety of
outputs useful to the EIS. Some of these outputs, such as employment
on a regionwide basis, are not produced by other BPA models and would
have had to be derived exogenously had the DAM not been used.

For purposes of this discussion, only a brief overview of the DAM is
provided. For a more detailed description, refer to the DSI Options Study -
Final Rear_tr, parts 1 and 2, June 1985, and Appendix B of the Draft EIS D___r__ec___tt
Service Industry Options_, January 1986. The Decision Analysis Model ]inks
together three basic components of the region's power supply system' load
forecasting, power system operation and capacity expansion, and rates and
finances. In addition, it calculates changes in employmerlt. Each of these
areas have traditionally been modeled separately and in greater detail than in
the DAM. The strength of the DAM is in its ability to integrate these diverse
areas and thereby provide a reasonable method for assessing the relative
merits of alternative policy or contract options across a broad spectrum of
impacts. See Figure l for an overview of the DAM.

One of the model's unique characteristics is its ability to deal with the
probabilistic nature of major variables which are inherently uncertain. These
include regional load growth, availability of water fo__ the operation of the
hydro system, and the market price of aluminum. Nhen the model is set to run
in its probabilistic mode (which was the basis for this draft EIS analysis), a
random draw is made for each of these variables in each run. Such a set of
random values comprises one "game." Typically, a probabilistic run comprises
100 games. The results for a11 gaines are averaged together to find the
expected va]ue of the results. The DAM produces a number of different
outputs, including electric load, aluminum industry production levels, power

G-3-I



SYNOPSIS OF THE DSI DECISION AF,'ALYSIS MODEL

DSI DECISION

ANALYSIS MODEL EXPLANA'flON: WHAT lT DOES

For each aluminum pl_nt:
o Takes cost and price Information as inputs

o Makes tong-run inv_;stment or closure

LOAD -|-- decisions [_ased on (:xpected profits

FORECASTING _ o Makes short-run operational dects0onsFor non-aluminum loads:

o Can grow at base, high, or low rates

o Lets price elasticity effect:._ b_' fell

o Simulates operation of system using random
water years

POWER SYSTEM o Estimates export sales

OPERATION AND o Estimates long-run resource accluisitions
EXPANSION

o Estimates annual costs of power system

o Estimates level of service to DSI interruptible load

]

RATE AND r o Estimates BPA rates by customer class

FINANCIAL J-.-- o Derives BPA revenue,,',

ANALYSIS

o Estimates BPA cash flows

EMPLOYMENT o Estimates employment impacts in the

IMPACT aluminum and non-aluminum sector
ANALYSIS



rates, and a varlety of others, However, the simplest overall measure of
relative economic Impacts of alternatives is "customer benefits," For the
aluminum customers this represents tile present value of the dlscounted net
cash flow resulting from tlle opel'atlon of the region's IO smelters accordlng
to the production levels determined by the model, For the other customers,the
net benefits refer to tile present value of changes in total expenditures
adjusted for changes in quantity consumed of electric erlelgy, lhe DAM
measules effects of a policy or contract optlon relative to an option off
t-aking no action.

lhc model output should be viev_ed with some caution, The model i'.; not as
acculate as BPA's mo_e detailed, specialized models in dete_lilining some of the
i,lpac:ts off the options, Also, any model is only a. simplification of the
operations of the "_eal won"ld." i_lhile the quantification wit:hif_ the model
iml)liu_.: that some l)rec:is]on exists, in practice only approximations are
p_._s,sible because of the limits of both t:he model stru(:ture _rld the quali_y of
the c_vai lable d_ta.

lhe im_tdel is a IIseful tool Fol deterlvlinirlg ttle ![e_)a.!.j..ve charlges c:aLised by t:lle
dilleYelet alternative'.:;. [t_us, valid COlllpaJisolls a,lc_ng tl_e alteTnatives can be
made, but the abtsolui:e values of: r_ _e:,ults should be viewed with taut:ion,

C,:/,nrlusions and iItt:erpretatioI_s based on the model output: aye, t:he_efoie,
sLIpl;le,lerrt:ed by .iudgmer/t_ results of ottler studies, knowledge of the DSIs
gained thvough BPA's dealings with them over the years, i:he [)SI Options Study,
and other. _ao(lrces,

Aluminum Industry Model ing

lhe ,_lu,iif_um i r_dustry pori:ion of the DAMmodels both the showt-.Yun
(':_l)e_at:iof_l) and long-ie_m (capacity)planning dec:isions of the wegi_)n's
10 _.tltimiliulu ':mel t:ers. The logic employed in both the shovt--.run and long-run
l.._J_ti_:,t_':;of the model is based on plevious industwy model ing (e.g. the
Alumir_m Si,lelIe_ Model) {_nd traditional approaches to capital investmer_t
analy'.,i:, (i.r,., discounted net cash flow), Reliance was placed on past
'.;fildiet, ar_(Jar_aly',i"., f"o_ ti_e development (-f inpt_t paralm.,teYc;, most impo_tanl, ly
,,i,_lil_/m t)l_._d,.l_ti_n c:o t:,l: '/, ,:_nd p_ices. Irl the lorlg--ruI_ I)OItiUtl ,;t l}l(,' II(_(Jel,

,:.._l_(:,r_t ler_g-ru_ margind} (i.e., both fixed ar)d va_iable_ costs of alljmir_Jm
p_oduc:tion f:o_ each smelter are compared to a Iong--_LJn expected aluminum price
(all costs and prices _re ir_ constant 1985 dollars), If the p_eserlt value of
the expel:ted long--.rur_ 1:,_ice exceeds the present value of the }ong---vLlI_ margi_la]
cost:'_ of production over ,:_ lO.-.year piano, ing peviod, the smell:ev is assurned to
ielnair/ ilt operal;i,::_n,

]t_e pow_:,_ __te_., c_lculated ir_ the rates module of the [)AM _._e based upon BPA's
p_>'.;'., l'i_!} _L',fe de",igrl, arl{:J ave de terilli ned b.y qua,_ter ly short ....te_ln operati r_g
Iovel du_it}l_.._llS withir_ tt_e model, and are aggregated I:o c_r_nual rallies. -lt_e
p,.,we_ _,._.le:,, along wit:tl <_i:he_ st_ort-terrn [llalgiIldl cost!; Of ci}UrrliI1UIll

p I()(J UC t i ()rl, d i e c O(llp a I e(J t 0 fO re (:a st ed qLiar t:er 1y a } umi r)ulw p_ i ces t _) d e t e__ili _e
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short-.term prof}tab}]tt.y, The mode] increases production to full capaclty If"
a sme]ter }s profttab]e, and reduces production rates to the equtva]ent of: one
pot]lne if lt ts not pl'ofttab]e, (Th]s parttcu]ar assumption is based oil
empirical observatlon off minimum operating ]evels during the past several
years, )

Production levels directly determine electric ]cad requirements through the
electricity usage estimate for each smelter (in kNh/lb of: a]Ulll]llLIlll produced),
Loads are apportioned by type (t.e,, fitrm and top quartile) and revenues to
BPA from these load levels are determined, _,

Aluminum Prices and Production Costs

In these ana]yses, ]cng-run a]umlnum prices of 70¢/1b, and 60¢/lb. (In
1985 do.liars) were used. In the model thts prlce Is combined wlth a random
component (with a standard devlatlon of 6¢/Ib. to reflect market prlce
uncertainty) used in the long-run capacity decision making portion of the
DAM. In other words, wlth a long-tel'm aluminum base price of 60¢/Ib. and a
standard devlation of 6¢/lb., two-thlrds of the forecasted prices would fall
between 54-66¢/1b. in 1985 dollars or 61-75¢/Ib. In 1989 dollars. Tile
remaining one-thlrd of tile prices would be beyond this range. For a 70¢/1b.
long-ter'm aluminum base price, the two-thirds of the forecasted prices would
be between 64-76¢/Ib. In 1985 dollars or 72-86¢/Ib. In 1989 dollars. These
long-term forecasted prices are combined in the model wlth short-term
(essentially current) prices to derive the quarterly expected prices for' use
in the short-term operatlonal declslonmaking portion of the DAM.

The power rates for the aluminum smelters are determined by a variable 1ate
module in the model which calculates the rates based on the forecasted
al umlnum prlce.

The aluminum smeltlng production costs used In the model are essentlally
derived from two studies on regional smelter production costs conducted by
independent industry analysts for BPA. These are' (I) Prlmary Aluminum
Production Costs in the Pacific Northwest (PNN), John Moberly Associates,
July 1984; and (2) Alumlnum Costs and Supply Arrangements In the PNH, Resource
Strategies, lhc,, May 1985. These reports, as well as BPA's own estimates and
analyses, are the basis for all the production costs used in the DAM. Table 1
summarlzes the most recent aluminum production cost estimates used in the DAM,

£
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Table 1: 1987/1988 Estimated Costs
DAMALUMINUMPRODUCTIONCOSTS

(1985$)

Alumlna Nages Other Cost
Cents/Lb. S/Hr. Cents/Lb.

Vancouver 0 102 15 30 0 180
Henatchee 0 II0 21 60 0 176
Columbia Falls 0 125 15 30 0 162
Ferndale 0 102 21 60 0 169
Mead 0 I12 18 90 0 184
Tacoma 0 102 18 90 0 183
Goldendale 0 104 15 30 0 194
The Dalles 0 113 15 30 0 187
Longview 0 102 21 60 0 190
Troutdale 0 104 21 60 0 187

Resource Operation and Development

The DAM makes a number of assumptions regarding the power system's operation
and expanslon. These assumptlons relate to water conditions, tntertle size,
Southwest market sales, placement of future Investor-owned utillty loads on
BPA, the future of NNP-I and -3, etc, Generally these resource assumptions
are the same as were used in the flnal BPA 1987 Resource Proqram. These
assumptions are specifled in Resource Analysis Documentation, 1987 Resource
Strate_, Bonneville Power Administration, May 1987.

Required Rate of Return

The Required Rate of Return (RROR) in the DAM functlons as a real (net of
inflation) dtscount rate In the long-term capaclty planning and decislonmaklng
module. As such, an increase in the RRORreduces the present value of future
benefits of smelter modernlzatlon or increases in production capaclty In the
calcu]ation of dlscounted net cash flow. S1mllarly a decrease In the RRORhas
tile opposite effect, Increasing the present value of future cash flows. The
current analysis used a RRORof 20 percent. Thls high RROR is consistent with
an assumption that flrms would use a higher discount rate when evaluatlng
potentlal investments in a sltuation characterized by a hlgh degree of
uncertainty.

Time Horizon

The DAM is designed to run over a 30-year period endlng in the year 2015,
although this can be varied. Model results are tabulated for tile time periods
1986-92, 1993-99, and 2000-I 5.
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Resul ts

Results of the analysls are presented In terms of changes from the base case
in rates, in aluminum loads, and in "regional net benefits" ustng units of
mllltons of' dollars, discounted to a net present value ustng a 3 percent real
rate over 30 years, (Note that the discount rate used for comparing regional
benefits Is significantly lower than the rate assumed to be used by the
alumlnum industry for long-term declstonmaklng wlth respect to regtonal
smelters. )
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Q-4

The Joint BPA-Council Industrial Model

(used for New Large Single Load analysis)



THE JOINT BPA-COUNCILINDUSTRIALMODEL1/

Industrial Sector, The IndusLl'lal sector ts the lar'gest: of the Four ConsIJmlllg
sectors, In 1988, tile tndust:rtal sector consu,led 6,49] aMHof Firm
electr]clty, accounting For 39 pel'cent of: the regtonc_l tot:al,

Forecasts of: Industrial electricity use reflect pl'oduct:ion output Forecast,s
For tile various ]ndustrfal sectors, tile amount of eIlew'gy used I)ew'unit of
output, and the effects of electricity and other Fuel prices ell ene_'gy tlSe,
Table G--4-1 shows Indust_'lal sector Forecasts of Firm electricity use of
selected years under all f'lve cases, In the high case, consumt)tlon of
electricity by the Industrial sector gl'ows to 11,013 aMI4by 2010, an average
annual growth rate off 2,4 percent, In tile low case, Industrial electricity
use decreases due to significant reductions In direct service Irldustry use
will le other trldustrtes re,lain largely unchanged, The more likely range of"
growth tn Industrial electricity use If From 0,1 percent to 1,3 perceIlt pel"
year, wt th medtum case growth at 0,6 percent pel year,

Table G-4-1
Pacific Northwest Industrial Sector
Forecasts of Firm Electricity Use

( aMW)

GRONTHRATE
ACTUAL FORECASTS ('/o PERYEAR)

1988 1995 2005 2010 1988-2010

Hlgh 6,491 8,025 9,890 II ,013 2,4
Medium-high 6,491 7,054 8,030 8,580 1,3
Medlum 6,491 6,454 7,064 7,432 O,6
Hedl um-low 6,491 5,894 6,290 6,597 O, I
Low 6,491 5,094 5,107 5,204 -I ,0

Industrial electr'Iclty use In tile Northwest Is hlghly concentrated In a Few
subsectors. Flve Industrles (food, chenllcals, paper, lumber, and metals)
account For almost 90 percent of tills, Metals productlon, prlmarlly by
Bonnevllle's I0 alumlnum dlrect servlce Industllal customers, accounts for
nearly half the total. Direct servlce Irldustrlal customers accounted For
37 percent of Industrlal sectol' electricity use In 1988, or about 15 l)ercent
tile total For all sectors, The aluln]num smelters replesent about 90 percent
of e]ectrlclty use by Dlrect Servlce Irldustrles,

1/ For more deta I I, see Mo_.de.[..,.Doc_/,_llfle.ll.[.'__t!.__.O[].,:.---.D..!..[(:.](i.t_......!!._lJ_!.]_,..!_el?_C?.!:.[_l

Char]es Rlvers Associates Report No, 642, Vo], 1, Cb, 3, Sept:ember ]2,
]982,
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Ln addttlon to the fll'm electl'tctt:.y us0 desc:,'lbecJ itl._ov_, the (lll'ec:t: sel'vlce
industrial customers consume varytrlg amounts of' nollf'tv'm elc:c:tv'lc:lt.y, dep_vldtng
etl econoinlc alld hydv'oelectrtc coildltlolls, [llc:ltidlng IlOnfti'fii I)OVtei', t:he
indtlstrlal sector' ClScJda total of< 7,044 al+lbltn lC)HS, f)lll7 l:tle f'trlvi i:lurt:toil.<;
ar_ lrlcltided Iii l'at:)le li; however', {he nonf"ll'nl l)Oi't:toils are cc.)ll<.lic:lel'c,,diii
sy.st;eln opurat:loll alld electi'lcity prlcliig ,_lnaly!ies,

hiet;hod,<_of Por_J(:as{ lrltl t il(:ltJ'Dt;ila 1 c.:10ct:l'lf:t t:y ii'.',(?v_li'7 !illll'.i t:,_tlil:li_ll I.y alllOilg
si.ibsecl:oi's, tri general, Pclr_:c:<i'.',t:lllg liletllod!J ,:.lvc.,_ill<.>';t:¢lc-:tat tt:_c.If:oi' ac:t:lvlt:les
thai: COllSi.lllle l:lie ¢.]l'eatet;{ _:tlilOtiilt;,.:,of: 01e(:t;i Ici l.y, II: I,; ile_;e'.i'.:',<li'y tc.) foret:ast;
tndtlst:v'lal activity aild elect.'rlc:llv iit;c_ tiidlvl<lll,llly f"<>v'til)1.o 40 Ilidcl'.il:v'y
COlllpollerlts til ol'd0r t:o ol;ii;,t}ii i't+,l I_lblc.) f:_iu(:i.lt;tt; _I l:_>t<tl lllcltit;t:v'l<ll i.l!;O,

Ttle colnl)oslt.lon oi: the Irldclstvl,;tl tl_ic!c<.tt;t; i!_ ,;lit)wli til l,ll)le (7,-4.-2, llle
si.lb!-iec:l.'ors dire, dc_,f'lnc::dI.is}rig t:tic,_ 'Dl.dlill<:ll_J [lllJll'._t;l I,li (:l,_,;';lll f:<tl:l_Jli (SI(])
code, rable 12 <.;how!_elect:i'lclty tlt;e t:oi c:<ll',; tli(.Iti';iil,iI l; i lll ,.,t#(i l;of til I{:JPtl,
[lie lliOSt rec;eflt; y0_:ii' dcl[,.i It; ,iv,lt li:li)lt.; ,.ii I.lli,; ll#,l_l c>l <lc)l:,lll,

ltlore are f'oi,ir illel;hoett; t.i",ec.ItcJ f:ol'c)c,:l'.;t lll¢:ltl';t;rt,!ll '.;e(:t;_ ell:_c.t:l'tc:lt;y title,

ltley are', (I) k0y lildiuslv.y Illo(tel'.;l (2) _:,l;<JiiCmlt:,tilt; IlltJ(lO t;; (;t) t;lllll) le
ielat:lonshlt)t,;', arid (4) at;Si,llllpl;lOIIS, All of t'lll.' f:ol'e_:;,;i'.;t ilo} lll(:'l:t'lodt;, e:<c',el)t
asSl.llllptloll'D, cti'e driven l)ltlll<llt l y I)y I:(.Jl 'OC:i.it>l:t; i)f: lil¢Itl,.it;i'lcll i)iodtl(:ttoll f:Ol'
each trldclstrlal <:,llt)!',ectoi, Irl ,;idcllt:Iorl, 0_;ic:hof I;tiot:;o illC)t:hc>dt;incldlf"le'_ l:he.
re } a t t onsh I p be t',,,,0c:l] pv'odtlc,t: }c)11aliCI (?Ie(: t:r I (: I I:y LIt;(._ l;O i'e [ Iel: { l:tle 0ffec: t {i of
changtilg energy pl'iCeS arid other fac:t:ol._',, Tile <:t':,c:,tillll:lt.:lOlit; Ill(:'t;llc)(J iS t.iSecI to
f:orecast the e lec tr'Icl t7 _eqtilvc:)lilellt:s c,f' bot:h t:lle a ltJIlllrilllll dfl¢] rlori-._lll.illil rltllll
dtYt)ct service tridclstlte'.,, It: l.<_ laheled _l,.; ':>tlc:ll I;l_:,_:i.lll!,eBoiliic!vllle f"oreca,;it;s
t:hese lndustv'let; tit',lng lliod_-_l'.;arid iiiet;ticJd'.; l;hat; ,_i_, !;t;._l;l<.ii_i{¢> fl(;)lii [fin iylaln
Bonriev 1] l e arid Cotinc I 1 1ndi.I.st i"l a l tJi'oct-)t;:; lllodc:] ,

rhe ',':hree largest lion-direct '._el'vtc:e liidu!_l;i'te.<_ Iri t:c-:_'lil!;of: elec:t:_'lctl:y cise
al'e ,:orecast: i.l.slrlg Bonneville and Cotinc:il key lridtl!;l:i'y liloc.lel_._, The key
trldtistr.v models are detailed apl:)roact_es to foreca,_l:lng elect;rlctty i.is0_, The
three key Industries are lClllfl.)el' alld wood pi'odi.lCt:s, pi,lip aild Daper, arid
chelnicals, First, eactl lrldiustv'y lt f"urtller separated Into tile lllOSt; energy
Intensive activities, For those activities, the uses of electricity are
divided Into several types, such as IllOtor's For specific processes,
electi'oloysls, oi" l ighttr_g, The f:racl:lorl oi" elect;rlctt:y use attributable to
eac:h of these end uses Is estimated for an average plant, In t:he case of"
chemical production of phosphorous and chlorine, the model Is specified
separately for each of ttle six plants In the region,

The forecast requires a specification of how the share of end i,lses may change
over" tlme, In addition, the degree to which electricity for each l:ype of end
cise could be conserved Iii response to price changes Is speclfled, The degree
of price response varies across forecast cases, being largest tri the low case
and smallest In the high case, Given these specifications, electricity use
per' unit of" production changes a'.', production arid elec:t:l'lclty prlces change,
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It1(_ k_:y Industry mo(:lels requtl'e a great deal of data going beyond v'c:ac,ltly
available !;OLli'Ces, Fol' [his l'eaSOll, spoclPlcaL'lon oF the ke,y lrld[I,_;lry ,ioclel,s
relicts heavily olv L'tvc_judg,lefvt ancl ac:lvtc:e of: IHdtlstv'y v'C!l)v'esent:at:lvc._,sand
tv'acl_, ov'!lanlza _lc)Ns,

rh(: relllallllilg Ilonk,oy and iloll-dti'ec t-ser'vi ce t lldtls l:l'lc-)s av'e f"ov'ecas t: tlS l lig a
vai'let:y oF 0collolllC:tv'lc foi'ecast:lrlg eClllat:lolls, E(;orloill_,t:l'lc mo(lels c:ollslS{' eP
c#qtl<ltlofis (,_,,it:llllai:ed rl,cJfll hlst..o_lcal dat:a, The eqtl,:it:ioils ,l t;t;0,1ill:)t l:o 1119{tSUI'&

t:)it-! (;,l: l: l:)(: t' of IllC.lll!;l:l'y pl'ol:ltlC[l(:Jll arid ellel'g.7 pi'ice':; c]ii [lie Li(li:) of: (.tt f:f:ei'C_l'lt;
{yp(J'-; C_I"(:)ill]i'cJy, Iri¢:lllc.IIIlg el_.,c:t:rtclt:y, BeCatlSCJIlt<;t;ovlc:al clat;a aie ge,llc,,lally
ciF l)(X)i' C.lllilllty at l:lle IIl(Jlist:l'les _tibf-;ec't;ov' level, tj: I.':; of"t:eil cit f:flctil t I:o
_.)l)t,:tlll i)lctilt;lt)10 l(!liit:loli,.;lllp,:; for' eCOllOint_Jt:i'lc:eqt.lal:toll';;, Htlel'o racoric:_llllTt;l'lc
r c!still; !.; ,:lI)1)0al' 1.#d I llll:)la II'.;I i) Ie, ':;I rvipie f'u la t:lon sh I I)'s bc,_t;wei:;rl olJ tiJILlt Cill(I
(:_Ic'(:t:_'I(:II.y il.<;e WC-!i'eII'..;UCl, [11 labl(.., G-4-,2, ecollolliet;i'tc oCItla[Ioii!.; ohi;allied
f'l_lll t.liu (:)regoi_ [)()tJaitlliel/t: of; Ellel'gy al'o ilOt:ed as "O[)[.)[:," I{¢.ltlattoil.<; ¢_l)l<llned
1:iOlll IJ(_)filll:!vt1I1# ai'l) lal)elecl "AEA" f'ol' Af:)pl led I:}c',oriollll¢: At;...., J(,I ct1:(-:';, t:llc;
c:,_rl'.;tllt ll_!J f:l _'m tha t _::'.,t:lma ted l:lle c.,.quat' Ions, i_./

lllu sLl[)sec:t:ors wtiosc:, f:ov'ecastlng lilot:llods ai'e I I!; ['fad as "s llnlJlo" a;'(_, t:t_ot;o fo_'
which u(:_;_llomel:rtr ie!;lllt:s wu._le t.lnsa[-tsfac:t:ov'y, In i:llese sitar)le f:o_ecasls,
c:lc_(:Lv'tctty cise Is assumed t:o f"ov'lil at: the saiilo v'ate as pl'oc:ltic:tlc_ll, but t':,
Inocllftc, d hy an as<.;uliied tl'eiid In elc:c:tl'lc:tt:y u!;e per urllt: of: pv'oduc:t, lon. lhele
t!; subst:allt:lal acjrc:.,elnelll: l l_ oconomet:l'tc models and ot:hev' tnf:lllerlces, c,r-_ev'gy
ti!:,e will gl'ow wtth l)_'ocluctlc_rl,

l'llev'c: Is milch less agv'eeilienl: about the clegi'ee of lrlflt.iel_c:0 price cl_ange.s wt li
barc, ori ell0i'gy cise, To v'ef:10c:t: t:hls tlilcei'talllt:.y, asst.illiod CtlailCjeS tri i_lSe pe_'
tint i: ol; I:)v'odLic:t;toil we,'(.) var'led acv'oss f"ov'ecast: cases, Elec:tv'lc:tty rise pe,"
unll: oF t)rc)dcictloil was assullled c:orlstanl: tn t:he high case for subsecto_"._ t:l_at:
wc-.,_'orc>v'ec_t__- using i:he stirlple method, .Ill the Inedll.lm...hlgh case, l:he c._lec:t:ll{:
lnt:enstl:y was assumed to decrease by 0,5 percent per year; In the inedtulil-low
case, by 1,5 pel'c:ei_t: per year; and In t:he low case by 2,0 percent per year,
Ttle medium case assumes a 1,0 pev'c0nt pev" yeai' reduction irl electrlclt:y cise
pev' tirltt: of: out:put, These assumptions are similar t:o the v'ancje of: economet:v'lc
v'esult:s which were iilo_'e acceptable theoretically and behaviorally.

'_I Applled Ecoilollltc Associates, Irlc: Ul)date arid Re,-estlmatlor_ oF t_he
.N.QIjL!Lhw..e.s..._t...__Ej)_e_!L,q,7_Pol I c y__..p_r_oject Ener.cjy_Demarld Foreca st ! rlcL__M_cTc_le__],repel t t:o
Borlrlevllle Power Admlrilstral:lon, Deceniber 1981,
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Tab le G-4-2

Industrlat Forecast Ing Methods
by Industry Type

1981 SHAREOF FORECASTING MODEL
SIC CODE INDUSTRY TYPE MFG ELECTRIC[IY METHOD VERSION

(%)

MANUFACTURI NG
20 Food & Ktndred Products 4,] Simple
22 Textlles ,1 Econometric AEA
23 Apparel , l Simple
24 Lulnber & Nood Products 6,8

2421 Sawm111s & Plannlng Mills (2,8"I.) Key Industry
2436 Softwood Veneer & Plywood (1,5"/`,) Key Industry
24XX Remalnder of SIC 24 (2,5"/.) Simple

25 Furnl ture ,1 Slmple
26 Pulp & Paper 21,0

2611 Pulp Mills (1,6"I.) Key Industry
2621 Non-DSI Paper Mills (12,1"/o) Key Industry
2621 DSI Paper Mills - Port Townsend (0,2%) Assumption
2631 Paperboard Mills (4,4%) Key Industry
26XX Remainder of SIC 26 (2,7%) Simple

27 Prlntlng & Publlsnlng ,5 Econonletrlc ODOE
28 Cheml cal s 11,0

2812 Non-DSI Chlorine & Alakalles (I.9%) Key Industry
2812 DSI Chlorine & Alkalies -

Georgla Paclflc, Pennwalt (I,1%) Assumption
2819 Non-DSI Elemental Phosphorous (5,6"/,) Key Industry
2819 DSI Elemental Phosphorous-

DOE Rlchland (Federal Agency),
Paclflc Carblde (0,8"/.) Assumptlon

28XX Remainder of SIC 28 (2,2) Econometrlc ODOE
29 Petroleum Reflnlng 1,4 S1,1ple
30 Rubber & Plastlcs ,5 Econometric AEA
32 Stone, Clay, Glass, & Concrete 1.2

3291 DSI Abraslve Products-
Carborundum (0,3%) Assumptlon

32XX Remainder of SIC 32 (0,9%) Econometric ODOE
33 Primary Metals 49,0

3334 DSI Alumlnum (43,2"/.) Assumption
3313 DSI Electrometallurglcal (1,3%) Assumption
3339 DSI Nonferrous NEC -Oremet (0,]%) Assumptlorl
33XX Remalnder oF SIC 33 (4,4"/,,) Econometrlc ODEO

34 Fabricated Metals ,8 Simple
35 Machlnery Except Electrlcal 8 Slmple
36 Electrlcal Machlnery 4 Econometrl c ODOE
37 Transportatlon Equlpment I 9 Slmple
38 Professlonal Instruments 4 Simple
39 Miscellaneous Manufacturl ng l Simple
XX Residual Categories 4 Simple

MINING rl/a Grows wltll
Employment
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Background on Fish, Wildlife, and Vegetation
Impacts Due to Hydro Operations

Resident Fish. Resident fish are freshwater fish that live and migrate
within the streams and lakes of the Columbia River Basin, but do not travel to
the ocean as do anadromous fish. They have become partlcu]arly important to
areas where anadromous fish runs have been blocked by natural or manmade
obstructlons, Resident fish continue to be a popular component of recreation
associated with many of the storage reservoirs in the Columbia River Basin.

Production in Reservoirs. Drawdown of reservoirs for power production,
Irrlgatlon, or flood control can affect game fish populations by altering the
physlcal and blological c_aracteristic within the reservoir. Lowered
elevations reduce the productive shallow areas near the shoreline. This can
result in reduced habltat (partlcularly spawnlng habitat) for both game fish
and thelr food organisms. Increased reservolr fluctuations can change water
temperatures or expose nests, killing the eggs. Table H-la-I contalns
Informatlon on critlcal months for spawnlng of resident game fish.

Table H-la-1

Critical Months for Reservoir Game Fish Spawning
!

Reservoir
Hungry Grand

Specles Horse Llbb_ Coulee Dworshak

Kokanee N/A Sept.-Nov. Sept.-Nov. Sept.-Nov.
Cutthroat a&y-July May-July N/A May-July
Rainbow Trout Aprll, May April, May April, May April, May
Dol!y Varden Aug.-Oct. Aug.-Oct. N/A Aug.-Oct.
Walleye N/A N/A April, May N/A
Smallmouth Bass N/A N/A April-July June-July
Mounlaln Whlteflsh Nov.-Jan. Nov.-Jan Nov.-Jan. Nov.-Jan.

The prlma_y Federal reservolrs of concern are Hungry Horse and Libby
reservolr_ located In northwestern Montana, Grand Coulee on the Columbi_ River
In central Nashlngton, and Dworshak Reservolr on the Clearwater River in
Idaho. Common game fish specles In Hungry Horse include westslope cutthroat
trout, 9olly Varden, and mountain whitefish. Hestslope cutthroat being the
prlmary species sought by angles. Hestslope cutthroat generally spawn from
May through July and achleve most of rheim growth during the September through
November period. Common game fish species in Libby Reservoir include western
cutthroat trout, rainbow trout, Dolly Varden, and kokanee salmon. Grand
Coulee " ;,ports an economically valuable recreational fishery for walleye and
rainbo , >ut. The most popular sport fish caught in Dworshak is the kokanee
salmon lowed by rainbow trout and smallmouth bass.
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Information remalns limited on the extent of biological impacts to resident
fish associated with changes in seasonal draft of the reservoirs. Based on
past consultations with the U.S. Army Corps of Engineers (Corps) and the
Montana Department of Fish, Nildlife, and Parks (MDFNP), decreased reservoir
elevations are considered to have the potential for adverse fishery impact if
they occur durlng the April through November perlod of biological actlvity,
September through November being most important for fish growth. Llkewise,
increases in reservoir elevations are considered to have the potential for
fishery benefits when occurring in the same time period.

The changes in reservoir elevations associated with the various alternatives
under study, as simulated by the Systems Analysis Model (SAM), were analyzed
for Hungry Horse, Libby, Grand Coulee, and Dworshak. The following reservoir
statistics were evaluated'

a. The average end-of-period elevations (14 periods, 20 contract
years). Analyses were broken down into three groups by runoff
condition' (I) the lowest I0 percent of the runoff years; (2) the
middle 80 percent of the runoff years; and (3) the highest I0 percent
of the runoff years (Appendix H-Ii).

b. Frequency of end-of-period elevation changes from the No Action case
greater than 5 feet for the years 1991, 1993, 1995, 1997, 2001, and
2005 (Appendix H-Ik).

Production in Streams. The Kootenai River below Libby Dam and the Flathead
River Below Hungry Horse Dam support important populations of resident game
fish, specifically, kokanee in the Flathead river system and westslope
cutthroat, rainbow trout, and Dolly Varden in the Kootenai River. Reduced
flows below the dams can interfere with spawning, incubation, emergence,
rearing, and migration of resident fish and can lower the production of
aquatic fish food organisms. In addition, lack of high spring flushing flows
carl create sediment problems. To protect fish populations in the Kootenai
River the Council has recommended that Libby Dam be operated to provide a
minimum flow of 4 thousand cubic feet per second (kcfs) except in years of
extremely low runoff, when no less than 3 kcfs should be provided.

To aid reproduction of kokanee in the Flathead River, the Council has
recommended Hungry Horse Dam be operated to provide specified flows at
Columbia Falls on the mainstem Flathead River. For spawnlng (October 15
through December 15), flows should be between 3.5 and 4.5 kcfs. An
instantaneous minimum flow of at least 3.5 kcfs is recommended at Columbia
Falls throughout incubation (July 1 through October 15).

The kokanee that spawn in the Flathead River system below Hungry Horse migrate
upstream from Flathead Lake. Currently, this population of kokanee is
severely depressed. Montana Department of Fish, Nildlife, and Parks is in the
process of developing a mitigation plan for the Flathead sistem, lt is
uncertain at this time whether mitigation will include rebuilding the kokanee
population. ,.
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The changes in flows in the Kootenal River below Libby Dam and irl the Flathead
RiveT" at Columbia Falls below Hungry Horse Dam were analyzed for all i_onths of
the years 1991, 1993, 1995, 1997, 2001, 2005. The following flow changes were
evaluated'

a. The average change in flow for each perlod (Appendix H-li).

b.. The frequency of monthly average flows at Columbia Falls that are'
(1) less than 3.5 kcfs (all periods); (2) greater than 4.5 kcfs
October through December (kokanee spawning period); and (3) less than
4.5 kcfs January through September (kokanee incubation, emergence,
and migration) (Appendlx H-li).

c. The frequency of occurrence of flows at Libby Dam that are less than
4.0 kcfs (Appendix H-li).

Anadromous Fi sh

The Columbia River Basin supports a large number of anadromous fish (species
which migrate downriver to the ocean to mature, then return upstream to
spawn). The principal anadromous fish runs in the Columbia Basln are
steelhead trout, and three species of salmon (chinook, coho, and sockeye).
These fish remain an important resource to the Paclfic Northwest both for
their substantial economic value to the sport and commercial fisheries, and
for their high cultural and religious value to Columbia River Basin Tribes and
others.

The development of hydroelectric projects on the Columbia and Snake Rivers has
reshaped the natural flows of the rivers. Runoff during the sprlng is
retained in storage reservoils for use during periods when flows are naturally
low. Hydroelectric dams have transformed the rivers into a serles of
slow-moving lakes. Regulating river flows in this manner increases the
capability to produce firm energy and provlde flood control, irrigation and
recreation beneflts. But it reduces river" flows during the spring and early
summer when juvenile salmon and steelhead are mlgrating downstream to the
ocean. Prolonged delays expose juveniles to predatlon and disease and can
cause them to lose their ability to adapt to saltwater when they reach the
ocean. Addition mortality occurs as fish attempt to pass each dam. Fish not
guided through power house bypass systems or over spillways can sustain 5 to
30 percent mortality passing through generator turbines.

Water Budget and Flow. In 1982, the Council established a 14ater Budget to
increase river flows during the April 15 through June 15 period. This
coincides with the peak out-migration of spring fish, predominately yearling
chinook, steelhead, and sockeye which depend on adequate river flow for" a
successful migration. The 14ater Budget is a specified volume of water
totaling 4.64 million acre feet (mar). Fish Passage Managers are responsible
to call upon this volume to enhance flows when it will provide the greatest
benefit to migrating fish. Separate Water Budgets were established for the
mid-Columbia and Snake Rivers. Priest Rapids and Lower Granite dams are the
respective points of Water Budget measurement.
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Flow data, as slmulated from SAM was analyze(J for Tlle Dalles, Prlest Rapids
and Lower Granite dams for each perlod of the 20 contract years, An average
decrease in flow of greater than 5 kcfs at Lower Granlte and I0 kcfs at Prlest
Rapids, Aprll through June was used to indicate the potential for" delayed
travel tlme (Karr 1982), Decreases of thls magnltude would increase travel
time by approximately i day for fish erltering the Lower Snake or Mld-Columbla

plojects, I _ ' _I _ _ >I, '

' i /

Analysis was broken out to shows ,.,_.:u.'.....,,,,._.:_.,'-_.I,.,,of; each alternative on flow during
the lowest I0 percent of the water' cr:,;"_iki}tl.orls (those in which the January
through July runof:f at The Dalles was l'ei,'s' than /0 MAF), the middle 80 percent
of the water conditions, and l:he highest 10 percent of the runoff, condltlons
(The Dalles January througll July runoff greater than 125 MAF), Tlle followlng
flow statistics were analyzed'

a, The mean change to monthly average f1ow at lhe Dalles, Prlest Rapids,
and Lower Granite (Appendlx H..-If).

b. The frequerlcy of; Hater Budget flows less than 115 kcfs at Priest
Rapids durlng the second half off April and May (Appendlx H-lh).

B.an f.0 r d ..Reac h._.F !0W R.egu._!.at i on

In 1988 BPA and the mid-Columbia operators sigl_ed a long-term Vernita Bar
Agreement which specifies protection requtlements for" f,all chinook spawning,
incubation _rid emergence on Vernita Bar (located downstream of Priest Rapids
Dam). Mid-Columbia operatols are required to reverse load factor (maintain
low daytimes flows which moves generation to the nighttime) during the
spawning season, approximately October 15 through November. This attempts to
promote lower" spawning elevations on the bar as spawning occurs primarily
during daylight hours. F!ows required for incubation and emergence are
determined by the spawning elevations which occurred the preceding fall, but
are not required to exceed 70 kcfs.

Simulated monthly average flows from SAM were evaluated at Priest Rapids.
Analyses were broken out to shows effects in dlfferent water conditions; low,
medium, and high. The following flow statistics were analyzed'

_. The frequency of flows greater than 125 kcfs in October and November
at Priest Rapids (Appendix H-lg).

b. The frequency of flows less than 70 kcfs December through Apr}l at

Priest Rapids (Appendix H-Ig). ('

Spill. Anadromous fish must pass a series of darns on their way downstream
to the ocean. Fish must either pass through the dams by way of the turbines
o_ mechanical bypass systems (or be collected for" transport by truck, or'
barge), or pass over the spillway when water is being spilled. Until adequate
bypass systems are instal led at the dams, spill remains a necessary means of
moving juveniles downstream.
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Io do tills they must eithel" pass through tile turbines, find their way through
mechanlca] bypass systems and contlnue their Journey inrlver (or be collected
for transport via truck or barge), or pass over the spillway when water Is
being spilled. Untl] adequate bypass systems are Installed at the dams, splll
remalns a rlecessary means of movlng juveniles downstream,

Spill is of three types' planned fish spill; forced, spill; and overgeneration
sl)iii. Planned fish spll] Is i,_plemented by the Corps annually in conjunction
with the "Juvenile Fish Passe,ge Plan;" it also includes spl]1 levels speclfled
by FERC for non-Federal projects. Forced spill occurs when flows exceed the
hydlaulic capacity of tile powerhouse at a particular project, Overgeneration
spill is water that is spilled when energy markets are not sufflcient to
require Full powerhouse generation, All three types of spill are useful in
moving fish downstream, Changes irl river operations have the greatest effect
on overueneration spill.

Tt_e change in mean monthly hydro system overgeneration spill was analyzed
based on SAMdata of 200 simulation for each period and for each year of the
an_lysis (Appendix H-ld).

Survival. The analysis of downstream anadromous fish passage survival, as
it may be affected, by changes in spill and flows, was performed using a
modified version of the Corps of Engineers' FISHPASS model. (A detailed
description of the FISHPASS model is given in the Corps' model documentation
titled "FISHPASS Model Concept and Application," Nmrch 1986.) BPA's verslon
of FISHPASS has bel_,Inrevised to include the Mid-Columbia Public Utility
District dams, and to accept the spill and flow data from the SAM model.

BPA's FISHPASS mode] simulates downstream fish passage survival for anadromous
fish passing the L.o!_ler Snake, Mid-Columbia, and Lower Columbia hydroprojects
during tile April thi'ough August period of downstream migration. Juvenile fish
survival is calculated from the point of entry into the hydrosystem to below
Bonneville Dam. Survival projections are developed for species entering at
specific projects' for example, system survival to below Bonnevllle Dam Is
calculated for yearllng chinook salmon entering the river system at Lower
Monumental pool).

FISHPASS simulates project-specific system survival for yearlings (spring
chinook and Snake River summer chinook salmon), subyearlings (fall chinook and
Mid-Columbia summer chinook salmon), steelhead trout, and sockeye salmon.
Yearling, steelhead, and sockeye tend to migrate in the spring, April through
June, and subyearllng in the summer, June through August.

Analytical Methods. Given the time, location, and number of tlatchery and
natural stocks of fish entering each pool, and tile project/species specific
characteristics for dam passage survival, pool survival, and travel tlme;

FISHPASS uses the flow and spill information from SAM to compute the system
survival (from point of origin) and the overall system survival for each
species. Inputs and assumptions for the FISHPASS model can be found in
Appendix G-2. A more detailed description of the FISHPASS model can be found
in Appendix E-3 of the Final Intertie Development and Use EIS.

H-I_-5



FISHPASS uses 40 rather than 200 random slmulatlons from SAM to determine
average survlval for a given year. Analysis is then performed on 6 years of
the 20-year sequence. In this case, the years of study are 1991, 1993, 1995,
1997, 2001, and 2003. The survlval statlstics evaluated include:

a. The relative change In mean survival. (Thls Is determlned by taklng
the difference In survlval between each alternative and the No Actlon
Base Case and dlvldlng the dlfference by the Base Case survlval.)
(Appendix H-le.)

b. The frequency of change In relatlve survival being greater than and
less than 1 and 5 percent (see followlng paragraph). (Appendix H-le.)

A potential for Impact is consldered to occur if:

• the change in relatlve survival exceeds 1 percent; or
• the decrease in frequency of a survival change

greater than 1 percent exceeds 30 percent; or
greater than 5 percent, exceeds 5 percent.

A blologica] assessment for both the critlcal and noncritlcal stocks
potentlally effected by any of the alternatives Is included In Appendix H.

Sensitlvity Analyses. Six sensitivity studies were evaluated to determlne
their effect on the operation of the hydro system and on fish survival. They
included: (1) high Pacific Northwest loads; (2) low Paclflc Northwest loads;
(3) hlgh Paciflc Southwest gas prices; (4) low Pacific Southwest gas prlces;
(5) high Paclflc Southwest loads; and (6) low Paclfic Southwest loads.

None of these slx sensltivlties caused the hydro system operate in a
signlflcantly dlfferent manner. Flows and reservolr operatlons remalned
wlthin the llmlts examined for each alternatlve.

Vegetation and Wildlife

Reservoir elevatlons can affect wildllfe, both directly and Indlrectly,
through the timing, duration, and amount of release. Changes to system
operations may result in Increased fluctuations relatlve to existing system
operations. However, all reservolr operations will always remain wlthln the
operational constrains set by the operating agencies and the physlcal
characteristics of the dams.

The greatest effect on wlldlife of reservoir water level fluctuations, in the
Columbia River is through effects on wlldllfe habitat. Thls can occur in
three ways. First, any effect on prey or browse species of plants or animals
will have a corresponding effect on wildlife species. For example, water
level fluctuations can affect shoreline vegetation, which may in turn affect
deer and elk dependent on riparlan browse, smaller mammals and birds dependent
on aquatic !nsects or other rlparlan invertebrates, waterfowl dependent on
aquatic vegetatlon or invertebrates for food, and mammals and blrds dependent
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on flsh for fool. Thls effect Is especiallyimportantIf vegetationis
damagedat a critical tlme of the year, such as when deer and elk need lt for
wlnter food or waterfowlneed lt for shelteror nestlng,

Second, erosionof islandswould decreasehabltat used for blrd nestlngand
deer fawnlng,and also decrease the amount of shorellneused by reptllesfor
layingeggs, This Is most slgnlfIcanton small islandswhere such areas may
be in short supply.

Thlrd, during low water periods, land bridgesmay be formed to rlver Islands
allowing predatorseasy access to habitat that would otherwise be
inaccesslble. This Is of particularconcern a few months out of the year when
nestlngand fawning Is taking place, or when mlgratorybirds use the Islands
as restlngplaces, However,effectscan be long-termif substantialpredatlon
occurs during the breedlngseasons.

Hydroelectricoperatlonsmay also have direct adverseeffectson wildllfe.
For example,beaver and muskratcan drown when rapidlyrislng water inundates
thelr dens; or bird nestlngand deer fawnlng Islandsmay be flooded when young
are present;or dormantreptlles (summeror winter)may be affected near the
low-waterlevels. Banksloughlngcaused by eroslon could destroy nests of such
speciesas swallowand klng fisher; rapidlydroppingwater levels could strand
and dessicateanphiblanegg masses.

In accordancewith the EndangeredSpeciesAct (16 U,S.C 1531 et. seq.), BPA
actlonsmust avoid jeopardizlngthe existenceof any endangeredor threatened
species. The blologlcalassessmentof effectson endangeredor threatened
species is containedin Appendix L.

H-! a--7



% IIh_ IJiJL _,=im_

H-lb

Background on Fish, Wildlife and Vegetation
Impacts Due to Fossil Fuel Fired Plant Operations



Background on Fish, Wildlife and Vegetatlon
impacts Due to Fossil Fuel Fired Plant Operatlon,_

NATER IJSE AND F'ISH

As discussed elsewhere In Sect:fen 4,3, [ni:etl:le clecl!;lorls may al:fe(:t the
operal:lon and construction of: power plant:s, lhls section adcl_'e,..;ses how such
changes may affect water use ancl supply, and flsh lesources, lt dlscusses, by
powel' generation plant type, how l:he opel'al:Ion of' the power systenl may al:l:ect
water resources and flsll,

OveYvlew alld SUl]llllar._

Changes Ill ftle opel'at]on or composition of the power system resulting from
changes In power sales contracts, may affect water" use, water supply, and fish
by several means, Includlng changes Ill hydr'oelectrlc and thel'mal plant
operatlons.

L

PLANT OPERATIONS

The operatlon of a thermal generating plant requires that fuel be acquired,
prepared, transported, and consumed, and that any wastes be dlsposed of,
Hydroelectrlc plants, whlle requIrlng none of these steps, can still
slgnlflcantly affect aquatlc resources, The dlscusslon below focuses on how
the operatlon of fossll fuel flred power plant types may affect water
resources and fish.

Coal

Surface mlnlrlg nlay affect boil, sul'face water and groundwater. Nater bodies
can be contamlnated by fuels', ,,erb]cldes; blastlng resldues (ammonlum
nitrate); polychlorlnated biphenyls (PCBs)', and trace elements ]eached from
p11es of sell and other materials removed during surface mlnlng, and later
used to reclaim t,_e slte ("spell p11es"). If water Is used In the inlnlng
process, the water table may be lowered, indirectly affecting streams, lakes,
and other water resources, Nhere water Is scarce (as In the northern Great
P1alns, and Rocky Mountain reglons), livestock, wlidilfe, and human consumers
may be affected, Nater use Is heavlest for Irrigating revegetatlon projects
at mine sites. A typlcal water requirement for a surface m]ne is around
360,000 gallons per" average megawatt of energy produced by the coal tl]at ]s
ml ned.

Strip mining removes vegetation and dlsturhs the groLlnd, leading to increased
runoff, eTosion, and wlnd-b]own dust. Inc,eased sedilnent ai1d sill: cJel)osltlon
iri nearby waters may reduce the kind and number of iilveJl.eb_al-e fauna and fish
species. Less light penetrates the waters and pTimary p_oductlon is _educed.
Increased runoff also increases nutrient 1oadlng, which at: higher levels nlay
reduce fish populatlons while Increasing vegetation (eut,ol)lllcatlon).

H-lb-I



Runoff From surface dtst:u_'bar}cos becomes mo_'e raptd during storms and ,lay
affect tile variability of streamflows, Charlglllg Flow regt,m!; can change l"lsh
habttat, and ,lay sh lf"t: species al.lufld_nce (Bovee, 19Hfi; Ra lelgtl ek al,, 1!_]4;
Moyle and Nichols, 1974), reml:)el'at:llre and oxygerl coIlt:_llt of the watel' ,lay
also change (qarcta et al,, 19_]5),

Most: deti'lmental lml)aCts oll watei' i'esolli'ces can be llllllllill_'e(l I)y suppresstllg
dus_, contw'olltng el'os Ion, and t:leat:lng rurloI:l: wa]:e_"..; }tl sel:t:lirlg ponds t:o
col lec_ sediment: oi' hazaFdotl!; rlli._tel'}_l, Many ot: l:l_e lllil)_cls discussed above
are regulated by Fedel'al, State, all(I local llllnlllg laws, llle Sul'f;'ace Mlrltng
Control and Recl areat I oil Ac t of 19/7 illai_date s _',t,_t:e l:)(-:,llll}t: '.-;ysreins govern Ing
e/iv t l'onillen ta l standa_ds riot maxI IlllIIIll ,'(.'!(:oVOl'y (.:)[ C(.)_I. 1 ', "0 !; t:(.)l'a t } orl of Ianti to
t t:s ol'tgtnal contour; use of.. eXl.)lc,stves; w,!tsl:l:! dl,;pos,_l; CC_llSt:l'(IC_iOll Of'
access roads; and reve!]eLat:lon, Wastewat:er cllscl_,L_<;es l:_'om surface mines are
also regulated uilder t:he Clean Nat:er Act: [t_T'ouqh w,:_l,.?r q_laltt:y st:allctal'ds;
effluent i t,lltatlons foi' new arid exlsl:illg sotlll:e!;; I:)el'lllll: progianls; and
areawlde planning (Office of lechllology Asse'._s,lent, 1!}_79), lhe Clearl Hatel"
Act: requires the best practicable control t:echr_c_lc,gy cu_'rent:ly available for
area runoff from coal mines, All Neste_'rl sLIrt:ace illlnes currently operate Iii
compliar_ce with the Surface Mining and Clean Nat:el" Act!; (M, Sht lllrlg, personal
communication), Assumtng that colnpllance contlr_ues, the power sales tontract
induced Indirect effects i'elated to coal ,llnlrlg upon wat:el' use will be
negl tglble,

Coal trarlsportatlon has ,llrltmal )mpact:s on water resoulces, Dust may enter
the water, but only when T'oads or t_aln tracks al'e near water, Coal
processing and storage ha:; lift:le o_' I!o tmpact: on water use, Stnce Nestern
soils are largely alkaline tn tt_e alea of coal sto,'age plies, acldic drainage
ls not Itke]y to be a problem, as the natural alkallrltty In tt_e soil qulckly
neutralizes any acidic l'unoff.

At many plants, limestone ts cised Irl air' pollution con_.rol processes,
Ll,lestone preparation and storage generate dust and YLlnOfl-', which can carry
calcium, carbonates, bi(:a_bor_ates, and oEher dissolved and suspended solids to
local waters, Increasing thelr ha_'dness and alkalinity (DvoYak et al,, 1978;
APHA, 1980), Impacts from llmestone processlrlg arid stolage ale slte--speclflc,
depending on amount off limestone, ra]rlfall, rutloff: potentla], the stze of
_eceivlng water body, and env]ronl]lerltal cor_t_ols. Rllr_oFf" and dust corltrols
are required under the Federal Nater Pollution Corlt_ol Act (1912), as amended
(Clear] Hater Act), and under the ResouYce Conservat:lor_ and Recovery Act
(Office of Technology Assessment, ]979; Hlttman, 1974).

[he major impacts on water use and ftsllertes associated with the coal plant
fuel cycle are related to coal combustion: the acidification of natural water
bodies via airborne pollutants ("actd raln"); and water consumption, heat
discha_ge, and fish entrair_,lent _elated to plant cooling,
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I!mlsstorls from coal plants have been Identlfled as a fiact:or In ac:ld
I)reclplt:'at:torl tn some pal'ts of t:he count:ry, Howevel', t:he conL_'lbLitlons of
tnctlvldual sources of: elnlsslons are relatively snlall, and because t:lle
elnls,_lc)ns ancl their products al'e often trailsported great cltst:arlces by complex
meteorological processes, _Lcld t.)rectpltatlorl ts a l'egtonal pl'oblem LIlat has
proved IInposslble to link precisely arid quantftat:tvely wlt:h particular _._oul'ce!;
(Dvorak el: al,, 1978', Sclllndl()i' e(: al,, 1981), l_t_h tntellse r'alnfall,
decreases Iii r'aln pH (i,e,, greater acidity)have been observed (:lownwlrld tn
close pl'oxlmli:y (vvit:tltrl 5 km) to coa l--f:tred plants, In Western st:aLes, the
wate_' boclles tllaL a,'e nlol'e sellslt:lve Lo actcttftcatton a_'e t:tlose at high
el_:vat:tons in Inountalnous al'eas (PotLel, 1982; [-PA, 1982; Logan el: al,, 1982),

[11 gene_'al Lher'e are i_o long records of actcl deposition _'aLes at: arly sit(.., In
the Nest, However, as showll tn Appendix E, Table E-8, some areas have
recently experterlced l'atnfiall with a pH below that generally cor_slclelect
natural (pH 5,6) for pure _'aln (Gibson, 1981), It Is riot possible to Itnk t:lle
pH of ratn at these statlorls 1:o d}scharges at lndtvlclual, or groups of, power
plants,

The major impacts of acid cleposttlon on water use and acluattc life can be
summal'tzed as follows, Very ac]dlc (low pH) l"unoff may enter streains and
rivers qutckly and tn large quantities ClLIr]ng perlods of snowmelt, Dlffel'ent
fish specles vary gT'eatly tri thelr tolerance of low pH, AITIongthe salITIOllids
present 111 the high nlourltaln s_reams, rainbow tl'out are most senstt}ve, Some
species ar_: more sensitive at: certa}n times of the year; and smaller, youngel'
flsh are of:ten more sensitive than larger, older ones, Low pH may alter
reproduction rates or may k111 eggs, larvae, f:Ingerllngs, or adults, Death
may be a dtrect response to low pH or to Increased metal concentrations at low
pH (e,g,, a lumtnunl toxlclty), Increased acidity may kill tndlr'ectly, throlJgh
gradual losses due to chrontc low-level contamlnatlon, Sensltive spectes may
be el lmlnated from a communlty, and shlfts may occur In predator-pT'ey
relatlonshlps, competltlon, oi' other comlnunlty--level Interactions, Other
aquatic biota In the comnliJnlty may be slmllarly affected,

Aquatlc systems wlth a pl-I below 5,0 are generally very restricted In fishery
resources, but these low pH levels are not now OCCkJrr'ingIn areas examlned In
t.llls EIS. The effects can be 111ustrated by exanlple from other U.S, reglons,
About 90 percent of hlgh elevatlon Adlrondack (Nf,w York) lakes that are
acldlflad and flare a pH below 5,0 are not supportlng any flsh llfe
(Schofleld, 1981), In Nova Scotla, nlne flyers wlth a pH of 4,7 no longer
support sclmon or trout reproduction. Irl genera], most lakes In the Sierra
Nevada t_av_,a low buffering capacity ancl pH levels between 6 and 7
(K. lonness_n, 1981), The acidity of Pardee and Hetch Hetchy reservotl's has
been tncreas,ng somewhat since at least 1954, but was not lower ttlan 6.8 in
the early 198t)'s (McCall, 1981), At Shaver Lake, also In (:he Sle_'ras,
pH values were between 6,8 and 7,0 In 1986 and tn the pasl: 19 years were
generally above 6,7 (excludlng bottom _'eadlrlgs). Readlrlgs varled wlth clepth
and location wt tl,ln the lake,
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At Galena Lake Irl the Rocky Mountalns, acld raln has been r_}corcled (i,e_in I)II of,,
4,2 In the summer of: 1980), alkallnlI:y levels were low, and t:Ile lake I)II was
about 6, The sources of i:he acldlIzy wel'o unkrlowrl (Hor[e, 1981), OFf:ell,
acldlty cannot be llrlked to speclflc power plants, Ali:hough Illgh aII:Ii:ude
reglorls In the study area are sensltlve, I:hey are not rlow e×hlbltlng
slgnli_Icant, negatlve Iinpacts Fl'oill Izhe acld deposltlorl I:hey are l'ecelvlng,

r 'ace E1e,lenC's

Coal COlilbLls['Iorlalso t;eleasespartlctllal:esthai:can cari'yi:raceeleiilenI:s,
These particulates ina,y fall tnimedlately In wet or dl'y forill oi' may be airborne
and fall far from tile source, Trace elenlent;s reacl; Iii COlllplex ways til aqua{'lc
envtronlllents, The ef'f:ects of these eleilleli{'.q Oil blot:a call Include acut:e
mortaltt;y, reduced survival and growth, Ill,pa]red rel)rodtlctlon, st.ruct:ural
damage, modified behavior, and reduced crop product:Ion (Potter, 1982),
Effects on water' bodies can also be InslgrllflCallt, as water telllperatclre,
llardness, pH, and dllkitlon volume may modlfy toxlcl_y, A modeling study by
Dvorak et al, (1977) concluded that, for a powe_" plant In a giverl drainage
basin, a stream wll:h a mean annual Flow of 1,000 cubic f;eet pe_' second
provldes enough dll,dtlon to reduce trace element concentratlons to below
levels toxic to aquatlc blota and current water quality thresholds, Many
streams near coal plants influenced by power contract declslons fall below
tills flow level durlng at least part of the year, Most studies of trace
element contamination near specific plants have shown few significant effects
(Office of Technology Assessmeilt, 1979), However, lt Is posslble that
slgnlflcant effects due to lower levels of contamlnatlon over wlder areas may
exist,

Thermal Plant CoollnckSSystems

The cise of ground or surface water for cool Ing Irl a coal-flred plant can
adversely affect both water use and quantity, Further, aquatlc blota may be
drawn Into (entrained In) cooling water Intakes, The extent of such Impacts
depends on the water source (natLiral surface water', groundwater, oi" power
plant reservoir), the type of cooling system (once-through oi" closed-recycle),
and the organisms present In the water" bodies from which cooling water Is
drawn and to which lt Is dlscharged, Because tile Impacts on water quality and
flsh due to the cooling cycle Irl oil/gas plants are essentially tile same as
the cooling cycle impacts of coal plants, botil types of Impacts are covered
here,

Closed-Cycle Cool lng__Sy_stems, These systems Include cooling ponds and
towers, They cool tile plant by clrculatlng water through tile plant and then
into a special pond oi" tower, where evapor-_tlon ancl exposure to all" cool tile
watei', Nater is reclrculated through the plant and cooling towe_" or pond, ancl
replenished only to the extent that lt evaporates. Tllese s.ys[eills dlschalge
heat to the atmosphere rather than to water'. In gerler'al, entralnillenl; of flsll
is not a slgnlflcant problem for these systems, However, evapo_'atlve losses
can make water consumptlon very lllgh (see Table H-lh-l),
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Nater consumption can be a significant issue when the amount of the withdrawal
due to plant cooling is high relative to the amount of water at the source.
For streams and rivers, this may be an issue only at certain low-flow periods,
when additional flow reductions might be harmful to fish spawning and
migration, and to other w11dlife_or uses. Cooling water consumption from
underground sources can be an issue when the amount of the withdrawal is a
significant portion of the total recharge of the aquifer.

Table H-lb-1
WATERREQUIREMENTOF ALTERNATECOOLING SYSTEMSFOR

FOSSIL FUEL POWERPLANTS

Acre-Feet/Average Annual MN

Blowdown In Plant Net

TYPE Evaporation and drift Use Consumption

Once-through 8.7 0 l.l 9.8

Mechanical Draft 13.6 6.9 l.l 21.6
Evaporation Tower

Natural Draft 12.8 6.4 I.I 20.3
Evaporation Tower

Cooling Pond 18.7 7.4 I.I 24.4 */

Spray Pond 13.4 15.5 I.I 30.0

Dry Tower - - I.I I.I

Net/Dry Tower intermediate between I.! 4.3 - 21.4
dry and wet tower

Adapted from Thomas (1975)

*/ Some contribution due to precipitation on pond.

Because closed-cycle cooling can cause substantial consumption of water
through evaporation, consumption of ground and surface water was calculated
for the power sales contract alternatives analyzed with SAM. Colstrip,
Centralia, and Brldger draw makeup water from rivers, Valmy uses well water,
and Boardman uses a cooling lake (Carry Reservoir) replenished by the Columbia
River. All these plants use closed-cycle cooling systems.

Nater consumption varies among power plants. Nithdrawal requirements vary
with evapora_,:tion losses, cooling system needs, and water quality.
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Entrainmen t . Changes in leve]s of generation are expected to have litt]e
influence on existing entrainment. Cooling water pumps at most plants usua]ly
operate at full capacity regardless of generation. Pumps are shut down only
if the plant is idle for re]atively long periods; for this reason, reductions
In entrainment may not occur if the plant is being operated cyclically, as it
might under an exchange, even though its average generation is less. If
substantial reductions in generation occur, one of several pumps may be turned
off (Bernard Rapan, personal communication, February 1986).

Coolinq System Wastes. Substances added to condenser cooling waters to
minimize corrosion, deposits, and biological growth may be toxic if released
to ground or surface waters (Elonka, 1963). Power plant operations may also
impair water quality by discharging cooling system water and boiler water
containing dissolved solids. The impact depends upon site characteristics.
Some generating units recycle these waters until they are evaporated, so no
wastewater is released. This effect is considered comparatively minor and is
not analyzed in this EIS.

Disposal of combustion wastes can also affect water quality. Water can be
consumed If ash and slag wastes are slurried or sluiced to settling basins and
storage ponds. Net water consumption is greatest if this water evaporates and
least if it is released to surface waters (Table H-lb-2). Water use is higher
in facilitles that handle each combustion waste separately.

Wastewater may be released through a breach of storage dikes, overflow, or
percolation to groundwater (Dvorak et al., 1978). Unintentional discharges
should not occur If the facility is designed and operated In conformance wlth
the Effluent Limltatlons Guidelines, New Source Performance Standards (NSPS),
and provisions of the Resource Conservation and Recovery Act (Soholt et al.,
1980; Hlttman, 1974). Runoff from onsite waste ponds is unlikely if they are
lined and if protective dikes are built high enough (Lewis et al., 1978).
Most basins are designed to contain runoff from a once-in-lO-years storm
(Soholt et al., 1981). Excessive rainfall and/or dike failure may cause
spills (Dvorak et al., 1978), but the wastewater would likely be contained
on-site. Seepage can contaminate soll and groundwater, especially If waste is
deposited as a slurry. However, storage ponds are lined In order to minimize
such hazards.

Table H-lb-2

WATERREQUIREMENTSFOR WASTEDISPOSAL
AT A COAL-FIRED POWERPLANT

Water (103 Gal/Average MW)
TYPE No Recycling Recycling
Bottom Ash 47.3 a/ 5.1 c/
Fly Ash 184.2 a/ 19,.7 c/
Lime Sludge 147.4 b/ 26.9 c/
Limestone Sludge 184.2 b/ 33.8 c/

al Assumes slurry with 30 percent solids by weight.
b/ Assumes sludge with 30 percent solids by weight.
c__/ Assume 70 percent solids by welght.
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Oil and Natural Gas

The o_I and natut'al gas industries have potential fol significant adverse
effects on ground and surface waters and aquatic life. Many of these
potential effects result From unplanned events such as accidental spills or
equipment failure. Although potential water quality and aquatic life impacts
r'esulting from the provision of rue] oi] and natu_'a] gas for electric power
genelation are significant, it is difficult to tie p_ojected changes in
generation at oil and gas_._fired power plants resultirlg from BPA's power sales
cont,act altelnatives to changes in operation of specific oil and gas industry
facilities. Thelefore, a quantitative analysis of the impacts of contract
alternatives on water quality and aquatic life effects of the oil and gas
industries within this EIS is piecluded.

The envit'onmental effects of oil and gas extractlon depend on local site
chat'acteristics and the specific drilling method employed. Exploration can
significantly affect water quality. Groundwater may supply solvent for"
dril]ing muds and for well injection. Aquifers may be contaminated if
dri]ling muds, fluids, brines, and hydrocarbons escape into porous
formations. However-, casing and othe1 techniques pr'otect aquifers, greatly
reducing the risk of contamination. Oi] spl]Is may occur at the well-head;
however, these are typically confined, low-volume spills which do not
seriously contaminate surface waters (Garcia et al., 1983).

NateT quality problems resulting directly from ope_atlon of oi]- and gas-fired
power plants are minima]. However, oi] and gas generation can lead to
substantial consumption of ground and surface water for cooling, or to the
entrainment of fish and the discharge of heated waters, as discussed earlier
in this section. Impacts from limestone preparation and storage at oil
plants, and from condenser cooling at oi] and gas-fired plants, are the same
as those discussed above for coal plants. The lower sulfur levels involved in
burning oi] (relative to coal) result in less scrubber sludge and ash waste
(Dvorak et al., ]978). Gas combustion produces none of these wastes. Impacts
of gas combustion are generically similar to but much less than those
described for coal.

VEGETATION AND NILDLIFE
EFFECTS OF THERMALPONER PLANTS

Through their effects on the operat:,on of thermal plants, decisions on power
contracts have the potential for impacting vegetation and wildlife. This
section considers the effects of c_.anges in the operations of coal, oil, gas,
and nuclear generation facilities o,_ these environmental factors.

Coal Mine Effects. Sttip-mining involves excavation, backfil}ing, and grading
that removes vegetation From lal_ge tzTacts. This affects wildlife p1imarily
through loss and disturbance of habitat. Displacement of species may cause
species to move into adjacent aTeas, whete overc_'owding and competition fo_-
limited resources may increase mo_Lality, especially in cTitical habitat
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areas. (Other sources of information on wildlife impacts include an annotated
bibliography by Rolston, Hilbut, and Swift (1977), and a summary of practices
to protect fish and wildlife c,j_ mined lands in Utah by Procter et al. (1983)).

Uncontrolled runoff and the resulting soil erosion may contaminate surface and
groundwaters, altering species composition and soil characteristics.
Accidental fire{ may temporarily affect vegetation and wildlife. Hauling of
coal and overburden may result in noise, dust, air emissions, soil compaction,
and road-kills.

Exploration and mine development involve the use of drill rigs and test pits
which have localized impacts on soil, vegetation, and wildlife due to grading,
clearing, noise, dust, runofff, excavation, and related activities, but oll a
far smaller scale than actual mining operations. By delaying mine
development, the Intertie could have a beneficial effect. Mines will operate
withln standards set by the U.S. Department of the Interior and other

• governmental standards and therefore will not affect Federally listed
threatened and endangered species. Therefore, mine operation's will have no
impacts on threatened and endangered species or their habitat.

Reclamation attempts in the Northern Great Plains and Rocky Mountains have
typically succeeded in establishing nonnative plant cover. The reclamation of
Nestern coal mines is hampered by a combination of nutrient-poor soil and arid
or semiarid climate. AI] reclamation efforts to date require high inputs of
energy, manpower, fertilizer, and water. In effect, these reclamation
activities have been short-term in nature and have required hlgh maintenance
levels (Curry, 1980; R. Giurgevich and M. Mo×ley, Nyoming Department of
Environmental Quality, personal communication, 1985). To be successful,
reclamation requires 15 years or more for long-lasting results. (NAS, 1974;
Aldon, 1978).

The Rosebud Mine in Montana, and the Belle-Ayre and Bridger Mines in Nyoming
are on Federal lands and are operating under permits granted by the Office of
Surface Mining (OSM). Permits require compliance with the Nation,_l
Environmental Policy Act (NEPA), including a requirement deallng with
threatened and endangered specles. The U.S. Department of the Interior must
approve the permit and assure compliance with all Federal laws including the
l-il_eatened and Endangered Species Act (Holbrook, 1987, personal
communication). These permits apply only to a certain surface area; if
expansion is necessary, a new permit must be obtained. All NEPA requirements
and other applicable laws such as the Threatened and Endangered Species Act
must be reviewed again.

Coal-Fired Plant Effects

For existing coal-fired plants, impacts on vegetation and wildlife can occur
from increased water withdrawals for cooling or increased return-water
temperature. Tables 1.2.1, 4.1.3, 4.1.5, and 4.3.2 in Chapter 4 of Volume 1

of this EIS show projected maximum changes in water withdrawals for the plants
considered in the SAM analyses. Maximum changes in water consumption shown in
these tables are small.
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Coal-fired power plant emissions may affect wildlife directly and indirectly.
The direct effects of these emissions on wildlife involve acute or chronic
exposure to gaseous or particulate substances contained in stack gases.
Animal response to air pollution varies seasonally and in relation to habitat
quality, sex, and age. Indirect effects on wildlife occur through
contaminated food sources and habitat. Species that are most susceptible to
such indirect effects include eagles, ospreys, kingfishers, and other
fish-eating birds; bears; and water.-associated mamlaals such as mink, beaver,
and river ottels. Howevel', all projected changes in ambient air quality are
so small that changes in effects Qn vegetation and wildllfe of air pollution
would be negligible (see Appendix H-7).

Dvorak et al. (1978), and Dvorak and Pentacost (1977) cite modeling studies to
suggest that trace elements may have relatively little impact on terrestrial
organisms and their communities, provided that the power plants meet New
Source Performance Standards (NSPS) for particulates, and provided that tall
stacks are used.

Of the primary gaseous pollutants, SO2 is likely to h_ve the greatest impact
on terrestrial ecosystems, particularly on vegetation, Gases such as SO2
and NO2 can damage plants by destroying all or part of their foliage,
reducing vegetation biomass _nd species diversity, or damaging reproductive
ability (Gordon and Tourangeau, 1974). It has been determined that the
alternatives analyzed with SAM will produce no significant change in air
quality.

Acid deposition may also affect terrestrial environments and wildllfe. The
impacts of acid deposition are reviewed in Dvorak et al. (1978), Gage (1980),
Peterson and Adler(1982), and Newmann (1980). Bark beetle attacks in
ponderosa pine forests, for example, are more prevalent and devastating when
trees are injured by oxidants (Nood, 1973). Parts of Arizona, New Mexico,
Nashington, Oregon, and Idaho may also be subject to acld deposition. Steep
slopes with thin, rocky soils, and riparian habitats are particularly
vulnerable locations (Peterson and Adler, 1982).

Acidification of lakes and streams may change the composition and structure of
aquatic vegetation, affecting riparian wildlife, particularly amphibians.
Acid deposition has been shown to produce changes in soil pH and water
chemistry to such a degree that aqua!:ic and terrestrial producers have
drastically declined, resulting in subsequent loss of primary and secondary
consumers (Gage, 1980).

Because terrestrial vertebrates are protected by feathers, fur, or scales, the
direct effects of acid deposition are minima _ Acute direct effects on
animals are restricted to areas very near point sources of the acidifying air
pollutants. Such effects as irritation of eyes or respiratory tract (Newmann,
]980) can lead to emigration, abnormal behavior, or reductions in inter- and
intra-specifiic competitiveness (Chilgren, 1978).
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Chemica]s added to cooling-towel waters to prevent: cor_'osion in the pipes can
be released with drifttng vapor' from cooling towers, and may be deposited on
the ground nearby. Trace amounts of heavy metals, including arsenic, cadmium,
lead, chromium, and mel'cury, have also been found iii t:ower d_ifft. Sa]t drift
from plants cooling with ocean water may lead l:o vegetation shifts where
salt-intolerant species are prevalent (BSA]:, 1_.]82).

Impacts of diverting water for tlse in coal pla.r_t:s depel]ds on l:he source of _he
water, particularly if diverted fT'om SLlll:ace d_air_ages. TheYe may be solne
reduction in the amount of rip,:_ian vegeta[.ior_, a stlift in (:omposition to less
moisture-dependent specie!;, arid a _educi:ion i l_ tile habitat value to wildlife.
This would be of g_eatest conce_n in al'ld environments.

Nhere spills or seepage ffrom coal plant wasbe storage ponds contamirlate soil
or groundwater, vegetation may accumulate toxins and pass them oil. to
herbivores, Dvorak et al. (19/8) discuss the adverse effects of unlined ash
and waste-disposal sit.es on groundwater and teYrestrial food chains, Leaching
fYom lined sites is negligible (Soho]_, et al., 198]), The Resource
Conservation and Recovery Act forbids placing waste storage facilities in
environmentally sensitive areas (e.g., wetlands), in critical habitat for
endangered species, in seismically active areas, or within recharge zcqes of
sole-source aquifers (Soholt et al., 1981). Waste-handling facilities cannot
discharge pollutants into surface waters in violation of the requirements of
the National Pollution Discharge Elimination System established through the
Clean Water Act. Ther'efore, only accidental spills or poorl.y operated
facilities are likely to affect vegetation and wi]d]ife.

Disposal ponds may attract waterbirds, especia]]y if there are nearby sources
of food. Birds using these ponds for resting and feeding can ingest
potentially toxic partic]es or slag. Surface-feeding waterfowl are most
vulnerable to ingesting slag, which may contain beneficla] as well as
detrimental trace metals, Birds may a]so collide with transmission towers and
]ines situated close to the ponds. There would be a slight change in the
amount of ash deposited into disposal ponds as a result of the power sales
contract alternatives.

Gas and Oil-Fired Power Plant Effects. Air pollutants emitted by oi] or gas
plants affect wildlife and their hahitat much as those emiti:ed by coal plants,
but tile magnitude oF these impacts are much smaller in most cases, because of
the lower level of emissions from oil/gas plants Effects on vegetation and
wildlife related to air quality from changes in operation of oil/gas plants
are negligible since the projected ambient air quality differences (see 4.3.3)
are so small.

Nu_c_.]ea_T:_P_l_ant__O_perations.Effects from nuc]ear power plants depend on the
plant's location and cooling system used. Nuclear plants produce radioactive
waste, radioactive emissions, waste heat, and chellli(:al residua]s from the
cooling water system. The impact of nuclear pc,wet plants on terrestrial
vegetation is most likely to O,::CLIFthYough the deposition of drifting steam
that is released from cooling towers. This drifting steam can damage nearby
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vegetation, especially if salt water Is used for cooling, Improved
englneering design can control the problem through the use of baffles or drift
eliminators, which _educe the amount of water droplets in tile air stream.

!

The_mal clischarges from once-.thorough cooling systems neaw" estuaries could
affect terrestrial wildlife and vegetation through a change in distribution of
some marine fish. Naste heat l'eleased in other areas does riot appear to
affect wildlife or vegetation. Operation of existing nuclear plants al'e not
projected to change with power sales contract altelnatives. However, some
alternatlves do affect tile liklihood of and timing of additional nuclear plant
capacity being deve]oped.
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SPECIAL NOTE

Effect on Fish Stock Analysis of
Proposed Listings under the Endangered Species Act

PLEASE NOTE: The fish stocks discussed irl this appendl× are those wh}ch were
considered at the time of analysis to be potentially impacted by alternatives
in the power sales contT'acts E[S. The analysls focused on Colunlbla Rlver
stocks and passage measures at p1"ojects through whlch those stocks must travel
durlng migration. Slnce this analysis was completed, the Natlonal Marlne
Fisherles Service (NMFS), in response to petitions from fisheries groups, has
proposed 11sting thtee species of Snake River salmon as threatened or
endangered species under the Endangered Specles Act. The species proposed for
listlng are Snake River sockeye salmon, Snake Rlver sprlng and summer chinook
(as a slngle specles), and Snake Rlver fall chinook.

Regional organizations wi,th authority and activities affected by tile proposed
l lstings are worklng to develop plans to enhance tile survlval of these specles
through a variety of activities, Several short-term measures were implemented
at federal hydro projects immediately following the proposed listlngs to
improve migration conditions for the candidate species. The Northwest Power
Planning Councll is considering amendments to its Flsh and Nildllfe Program.
The U.S. Army Corps of Engineers, }n cooperatlon with the Bureau of
Reclamation and BPA, is considering alternative water manage,lent actlons at
lower Snake and Columbia Rlver pT'ojects to help juvenile and adult mlgratlon
in 1992 and beyond. Alternative actions are analyzed In the "1992 Columbia
River Salmon Flow Measures Optlons Analysis/EIS." S1mllarly, longer term
optlons for system operation to enhance the survival of runs proposed for
listing wlll be consldered in the System Operatlon Review EIS, also under
preparation by the Corps, the Bureau, and BPA.

Impacts discussed in this appendix are those of alternatives other than the
proposed action. The proposed action continues current operations of tile
hydro system. The EIS analysis of the proposed actlon did not identify any
additional impacts beyond those of current hydro operations. Actlons adopted
through the above planning efforts and changes In the survlva] of specles
proposed for listing as a result of those actions will supersede the analysls
in this appendix of fishery impacts of EIS alternatives.

Initiatives taken in response to proposed listings will benefit system
operations to enhance fish survival. Operations of the existing system will
be subject to any new limitations adopted by project operators or imposed as
part of a recovery plan if specles are listed. Improved operations to protect
fish runs would tend to diminish the fishery impacts of the EIS alternatlves
as described in this appendix. Measures to enhance tile survival of species
proposed for listing will also berlefit other stocks discussed irl this appendix. L_

In short, responses to proposed listings wil] reduce adverse impacts of EIS
alternatives on flsh. As a resu]t, adverse effects of EIS a]ternatives oil
fish runs wi]l probab]y be smaller than the EIS discussion states.
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Overview of Columbia Basin Anadromous Fish Stocks

A large number of anadromous fish stocks are produced irl the Columbia River
Basin. These lnclude upper river spr.Ing and summer chinook, fall chlnook,
coho and sockeye salmon and steeltleact trout,

U_p_perRlver Spr__!.._n_,qChlnook, LJpper R]ver spring (:htnook spawn throughout the
Columbla and Snake Rlver Basins. The adults enter the Columbia Rlver oll their
spawnlng migration in [he spring wtth the rLIn peaking at Bonneville Dam in
April and May. The adults spawn in the flail. Juven1les migrate to the oceal_
a year from the followlng spring ,._s ".yearllngs." The upriver spring chinook
run averaged elf 168,000 between 1930 _._nd1974, lhls average clecllned in Yecl::nt
years to a 1975-1985 average of 85,000 fish, wi!:h a record low upriver _un irl
!979 of 51,500 fish, lhis (:olnpares to t:he man,_gement goal off 115,000 spring
chinook over Bonnevil le Dam wi t:h 25,000 n_.ll:uJal/wi Ici and 10,000 hatchery fi sh
c_ver Lower Granite Dam, lhis was met: in 19_6 whet_ 125,600 spw'irlg chinook
p_:ssed over Bonneville Dam. The 1987 and 198/} __ln '.;izes were 103,200 and
92,700 respectively.

Spring chinook are not harvested in significant number's by the ocean fiishery,
Prior to 1970, tn.-river Fisheries harvested substar_tlal numbers of: fish, but
due to declines in the run since that time, significant catches occurred only
in 1977 and 1986. In 1988 the Columbia RiveT' Fish Management Plan (CRt-MP)
resulted from the settlement of the U.S. District Court case of U_._S__y....._....!.)_%eg.9_E
(Case No. 68-513), through an _greement between the Federal agencies, Indian
Tribes, and State agencies, lhis agreemeni: entitles the rreat:y fisheries to a
mini,hum of 10,000 spring and sumliler chinook wit:h tile r,ajority being spring
chinook. Treaty fishery hadvest: rates when _'uns _re below the passage goal
will not exceed 7 percent of the run, In 1988 the Tl-eaty commercial and
ceremonial/subsistence flsheries harvested 6,429 spring chlnook.

U_p_perRiver SummeTChinook. Tile Upper River summer chinook run contalrls two
distinct runs divlded between the Snake and the Upper Columbia rivers, Both
groups return as adults to Bonneville clam in June and July, HoweveY, the
Snake Rive_ summer chinook Lave a life-cycle similar to spring chinook in that
_he iuveniles Inigral:e f"i";.ml the _y_;_em as .yearl}ngs. ]n contrast, Upper
(,,i,liiIi:ii_._. Rive_ '.',llllluler"<:lllrl,.)_.>kl,,_v_! <, lile-i.y_:le ) i l_,e 1:_._1I (:hi lib.>ok..... t:lleil
bl <_,iJ_;f/L/ I11i.gla te dowrl'_ tTroAill <]1.11]i],,] [.tl(:; sllllllll(..,l (,lllll(? i\u(..j{Is tj ) at; t;ilb.yea_l i rigs,

Both the Snake and Upper Columbia River SLInlllleFchi_ook funs tlave decreased
dramatically in recent years, lhe 1938.-1969 average _un at: Bonneville Dam was
111,000 fish, while the 1978-.-1987 average was '2d,O00 fish. Since 1986 the
average has been exceeded but the _un is well below the management goal of
8(),000 to 90,000 fish over Bonneville Oam.

':,t Tinier cl/irlook cont:inue to be h,-__ivest:ed irl sllb"li:_ntid! f_ll,lbels. The o(:ean
[i_:t_e_iet -, o(:(::_ t)_irna_ily li_ Alat;k(_ {._i_d[:¢_it:i,;t_ (k_ltllnl)ia. A 198,1 e'.;t:i,late
placed ocea_ bLocvest: at: 62.U pei<ent: <:;f: t:he t_I{.:,_. in _ivel irlcident:al
h,:_rvesl: {:,f '._tl,me_ (:hin_:,ok doe', o_.:<_ arl_J i'.-, Iii, led 1o j,:_ck.'..;(t_lring ttle
,;teelhead ':,po_t: ti_;t_y ,_n,t tt_,_ I{_we, / ires gil • i_,l ,:.__{:keye li,.;tle_y; a(:l_lll::;
,_n(I ,]{_<I,:, i_ th_! 1_(.:,,_l',/;,I _:,1 ,i(.,_.keye t:i';t_r,_'./ ,_1(.I t_al_dling only irl
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the lower l'tver shad gtll...net fishery, in 19_, an estimated 1,100 summer
chinook were harvested.

Fail Chinook, labile a llmlted nUillbel' of SOIlle Fall chtnook mlgrate as
.ye-[_i-"i-i-]i-ii-sl---{iiemajority of ,iLlVe[li les move dowrl l'Ivel Ill thell' fll'st SLimmer as
subyearlings, Adults enl:er the _'Iver to spawn From August [h_'ough November,
wlth counts peaking at Boni1evllle Dam during Sep[embel', Fall chinook ,lay be
dlvlded into two groups Tule and UplIver Blight. the Tule chlnook are a lowel"
_'lveT', predominantly Bonrlevllle Pool Hatchel'y (BPH) stock whlch Is pl'oduced
pYlmal'lly at Sprlng Creek Hatchery, BPH fall clllnook maintained their nuI11bel's
well until 1982, Slnce then, the l'un has been clepl'essed prlmalily due to
hatchery disease problems,

Upriver Bright fall chinook al'e dlvlded Into two nlajof segments, one whlch
spawns in the Mid-Columbia Rlver and the other In the Snake River, Tlre
Mid.-.Columbia flsh are for" the most part, elther naturally produced In the free
flowlng Hanford Reach of the Columbia, al'e hatchel'y production from Priest
Rapids, and Rlngo]d llatcherles or recent releases Into the Yaklma River, The
Snake RiveT' populatlon, until recently, was an entlrely naturally produced
run. Tire Lyon's Ferry Hatchery is now produclng a substantial number of Snake
Rivel- fall chinook.

Recently another group of fall chinook has been developed, this is the
Mid-Columbia Bright (MCB), Tlle MCB is comprlsed of brlghts reared and

released at Bonnev111e Hatchery and brlghts from Bonnevllle, Llttle 14hlte
Salmon, Spring Creek, and Kllckltat hatcherles released In areas between
Bonneville and McNary dams,

The Upriver Bright fall chinook count at McNary Dam has, since 1960, often
fallen below the 40,000 adult escapement goal. For example, from 1974 to
]982, the escapement goal was not reached, lt appears the decllne Is
attributable to a virtual loss of the Snake Rlver segment of the run, The
1962-1977 annual average total Snake River fall chinook count was 16,400,
compared to a 1975-1984 average of 2,000 flsh, The Mld-Columbla segment, on
the other hand, has grown in strength, wlth 1984-1986 counts vastly exceedlng
deslr'ed escapement levels, Both Tule and Uprlver Bright fall chinook are
heavily harvested in the ocean flsherles, Tules at 65.9 percent and Brlghts at
67.4 percent. Tules are harvested most heavlly In the U,S. Coastal Flsher'v
(39,9 percent), while Uprlver Brlghts are harvested predominantly in the
BYltish Columbla Fishery (40,6 percent). Both stocks are harvested In-rlver
as weil, Tules at I0.7 percent and Brlghts at 7,9 percent, SLnce 1983, the
Pacific Fisheries Management Councll has attempted to decrease the harvest of
BPH Tules to allow the stock to recover,

Coho Salmon. Coho salmon luns above Bonnevi l le Dam are sma]l and are largely
limited to the Bonneville Pool, Neai'ly 90 percent of the 1980-1984 average
Bonneville Dam count of 22,468 adult coho remained in the Bonrleville Pool.
Since the 1970's coho releases have occurred at the Rocky Reach-lurtle Rock
complex, and recently releases of coho have begun in the Yaklma and tJmatilla
Rivers, as outlined in the CRFMP. Efforts to obtain Snake River" Brood Stock
in 1983-1984 failed when no coho wel'e trapped, even through dam counts
Indicated that a smal] numbe_ of coho wel'e couni:ed at the Snake RiveY dams,
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Upriver coho are harvested by ocean and Irl river fisheries, lqarvest of stocks
above Bonneville Dam in tile Treaty Indian Fisheries was 2,300 Ill 1988,
Harvest have been minor due to restrictlons to plof:ect steelhead and because
the run mlgrates only through the lowelmost portlon of the treaty f:Ishlng area
enroute to Bonnevil]e poo] area hatcheries,

Sockeye Salmon, Columbia River sockeye or'Iginal:e from both the Snake and
Mld-Columbia Rivers,. By far l_he majo_'it:y of the furl, Mid-Columbia sockeye,
comes from the 14enatchee ancl Okanogan Rivers. Over tile period 1970 to 1984,
the Okanogan system anrlually produced 58,5 percent of Lhe 77,895 fisll tol:al,
Total sockeye numbers from tile Mirl-.Columbia have been st_._ble since 1970,
except for l'ecent f:luct:uatlor]: 1985 := 166,500; 1986 = SR,lO0; 1987 =
liT,000 fish,

Sockeye are not harvested to any appreciable ext:ent: irl [he ocean COmlllerc}al or
spol"t fisheries. In-rivel' fishelles have t.)eel_ ,_poladic, balvesting the largel"
runs when fish numbers e×{:eeded escapement go,:_l':; (65,000 at: Pretst Rapids
Dam). lhe CRFMPhas set up harvesl_ levels ba_,_.,,don Bonneville [)alTi pas._;c_ge
with harvest, by ceremonial/subsistence fisheries f:ol' _uns under 75,000, not
to exceed 7 percent of the run. Tile harvest is divided bet:ween T_'eaty and
non-treaty fisheries f"or runs above 75,000 sockeye salmon. !

Steelhead Trout. Steelhead trout are widely distributed throughout the
Columbia and Snake River Baslns. Their broad geographic distribution ts
matched by the great span of their run timlng. Steelhead cross Bonneville Dam
every day of the counting season (March-November) and beyond. The summer
steelhead migratlon is generally divided into an "A" run, distribution
throughout much of the systelll, and a "B" run, which consists of larger fish
destlned for tile Snake Ri.ver. The "B" run crosses Bonneville Dam after
August 25. The timtng of the peak of the "B" run depends oil the contribution
of its sub-populations and has varied from mid-July to early September. In
addition to the summer steelhead discussed above, winter steelhead return to
several streams wlthin the Bonneville Pool.

Juventle steelhead migrate to the ocean in the spring, with timing similar to
that of' yearling chinook. Their age at migration is variable (1-4 years),
with 2 years as an average, Steelhead runs have increased substantially in
recent years after reaching a low point in 1915. The 1986 Bonneville Dam
tot_l] upriver run of 384,400 steelhead was exceeded only by the 1940 return of
422,800, The 1983-1987 "A" run sizes have ali exceeded the 1969-1987 average
of 121,000, with the 1988 minimum run size of 194,700 showing a decrease from
tile 1985-1987 highs. The "B" run from 1969-1985 averaged 58,000 fish. This
figure has been exceeded each year since 1983, with the 1988 run reaching
90,200 steelhead,

Steelhead are not harvested Ill ocean fisheries and in.-rive< commercial harvest
by non-Treaty fishermen has been prohibited since 1975. Commercial harvest by
tile Treaty Indian fishery tlas averaged 78,400 steelhead durirlg the period
1984-1988, a vast improvement over tile 1979-1988 average of 43,800 steelhead.
Lower river sport harvest also occurs with tile 1988 harvest of upriver
steelhead estimated to be 4,900 fish. Small numbers of: steelhead are also
harvested by tt_e ceremonial and sLIbsistenc:e fisheries. No escapement goal has
been set through the CRFMP for st.eelhead, but fisllelIieS marlagers desire to
continue to increase the run size.
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Significance Analysis

Stocks Potentially Impacted by Power Sales Contract Alternatives
Critical and Noncritical Stocks

Wel Is Pool

Yearlings: Methow River Spling Chi nook
Winthrop National Fish Hatchery Spring Chinook

Subyearlings: Methow River Summer/fall Chinook
_k

Okanogan - Similkameen RiveT Summer/Fall Chinook

Rocky__Reach_.__P,9o_I_

Subye_Tlings" Nells Hatchery Summer/Fall Chinook

Rock Island Pool

Yea_lings: Nenatchee River Spring Chinook
Rocky Reach - Turtle Rock Complex Coho

Subyearlings: Nenatchee River Summer Chinook
Rocky Reach - Turtle Rock Complex Fall Chinook

Lower Monumental Pool

Yearlings' Tucannon River" Spring Chinook

Steelhead" Tucannon River Summer Steelhead

r_ 2oo

Yearlings" Yakima River Spring Chinook
Yakima River Coho

John Day Pool

Yearlings: John Day River Spring Chinook
Umatilla River Spring Chinook
Umatilla River Coho

Subyearlings: John Day River Fall Chinook
Umatilla River URB

* Indicate a critical stock.__
-7
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The Dalles Pool

Yearlings: Deschutes River Spring Chinook
NSNFH, RBH Spring Chinook

Steelhead: Deschutes River Summer Steelhead

Based on a relative decrease in survival of one percent in any year (FISHPASS)
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WELLS POOL

Yearling Stocks

The Fishpass mode] identified decreased system survival of greater than
I percent for a'll yearling stocks originating from the Nells Pool, foT- the
alternative 4.10 (Increase Fir_;t Quartile-Type Interruptability -
I00 percent). There are two stocks identified in the Nells Pool: tile Methow
River spring chinook, and tile Ninthrop National Fish Hatchery spring chinook.

There is at present no sport or Indian terminal fisheries in the subbasin.
Upriver spring chinook are harvested incidental to the Lower Columbia River
winter" gill-net, sport and Zone 6 (above Bonneville Dam) Treaty Indian
fishelies. Seasons are regulated to minimize the number of uprivew spring
chinook harvested. As part of the U.S. vs OrecLc_! agreement, Treaty Indian
Commercial and Ceremonial and Subsistence fisheries are allowed to harvest
7 percent of the upriver spring chinook run up to I0,000 Fish. The 1987
Treaty Indian Zone 6 harvest was 6,429 adults, lt is assumed that. even with
this harvest that no significant numbers of Methow River or" Ninthrop NFH
spring chinook are taken in any fishery.

Under alternative 4,10 the average system survival decreased l.O percent in
l year and increased by 1.6 percent in another for yearling stocks originating
in the Nells Pool.

Methow River Sp_zj_n_.q Chinook: /his run is a mixture of natural returning fisil
and fish From the Ninthrop NFH, This stock has shown improvement with an
estimated return in 1985 oF 3,433 fish, an increase from a low of 838 in 1979.
The estimated return can include hatchery strays, and is still at a depressed
level. Supplementation with Ninthrop NFH stock in 1985 was 1,167,600, and in
1986 was 1,098,700 smolts, and will increase by 675,000 smolts as part of the
Nel ls Settlement Agreement with Douglas County PUD.

The stock is considered to be managed as a critical hatchery - supplemented
stock.

_!.!.!II!..t!!.{[_:!f.L...!t...{LILj.}2[La.]........[_!_._s.h....!:!._.__t.:c_tLe[j.: Th i s ha t the ry s rock _e 1] e s on _ei:llrn _-;to the
Met:how Rive, and has used in the past: stocks from Leavenworth NFH, Ca,s<)ll NFH,
Little tahite Salmon NFH, and Cowlltz Hatchery. The present run is depressed
with returns reaching a peak 1,200 in 1985 with an average return of
887 adults (1982-86), which is an increase over the returns of less than lO0
in the late 1970s. Spring chinook are managed as a hatchery stiock with
current production at l.l million smolts. In the U.S. vs O_[e_g.gnagreement, a
provision calls for the production to increase to 1.4 million smolts, and a
future developement plan will increase production to 2.0 million smolts.

It is assumed thai: this run is a viable hatchery stock,.

Suhyearlin Stocks

Tile Fishpass model has identified a decrease in system survival for
subyearling stocks originating in the Nells Pool. The two stocks that are
identified are the Methow River summer/fall chinook, and the Okanogan--

H-lc-7



Similkameen River summer/fall chinook. Due to confuslon whicll _×l_[:s
regarding the identlfication of discrete races of summer and fall chinook f:or
these stlbbasins, the subspecles wlll be rfeared as oile race (i.e., sulnmel/fall
ch i nook ).

There is presently no terminal sport or Treaty Indlan fisheries targeting the
summer/fall chlnook In these subbaslns. There are ne lower l]ver fishelies
that target summer/fall chinook but incldental harvest of sumnle_"chinook does
occur and is limited to jacks durlng the steelhead sport fishe_'y and tile lower
river gill-net sockeye flsllery; adults and jacks in'the treaty set-net sockeye
fishery; and handllng only in the lower river shad glll-net fishery. In 198I,
out of a run of 33,000, a harvest of 1,200 adults occu,red in tile Zone 6
commercial and ceremonial and subslstence f]sheries. It Is assumed that
insigniflcant numbers of summer/fall chlnook from the _lells Pool are taken in
any fishery.

System survival for subyearlings under alternative 4,10 showed a decrease as
great as 1.8 percent with other years, except one, showing decreases greater
than 1.5 percent.

Methow Rlver Summer/Fall Chinook: Spawning ground surveys show a decreaslng
trend for Methow River summer/fall chinook from a high in 1979 of 2,433 adults
to 630 in 1985. Thls trend should show a turn around with the implementation
of the Rock Island Dam Agreement which will increase the present release of
400,000 smolts by an additional 400,000 smolts lt Is posslble an addltlonal
production of 410,000 smolts will come from the Hells Settlement agreement
depending on the success of the sockeye net pen rearlng project. The stock is
managed as a potentially critlcal supplemented stock,

Okanoqan- Slmilkameen River Summer/Fall Chinook: The natural escapement has
shown a slight rebound to a hlgh of 2,244 adults In 1984 from a low of 526 ill
1982. The 1977-85 average Is 1,149 adults, wlth 1984 and 1985 showlng a
increase over" the average, Thls stock has had no dlrect supplementatlon, but
returns to Hells Hatchery may have entered the subbasln. As part of the Rock
Island Settlement, 560,000 smolts will be released into the subbasln. The
stock has been managed for natural productlon but will be enhanced wlth the
above supplementation. The stock is managed as a critical natural
supplemented stock.

ROCKYREACHPOOL

Subyearlinq Stocks_

The fishpass model has identlfled a decrease in survival under alternative
4.10 for subyear]ings origlnatlng in the Rocky Reach pool. There is one
subyearling stock that has been identified in the Rocky Reach Pool' Hells
Hatchery summer/fa]l chinook. Due to confusion which exists regarding the
identification of discrete races of summer and fall chinook for tllls hatchery,
the sub-species wi11 be treated as one race (i.e., summer/i:all chlnook).

There is presently no terminal sport or Treaty Indlan fisheries targeting the
returns to the hatchery, Ther_ are no lower river fisheries that target
summer/fa]l chinook but incldental harvest of summer chinook does occur and is
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limited to jacks dul'ing the steelhead spo_t f:ishely aild the lower rivet"
gill-net sockeye f:Isllery; adults and jacks in Lhc Lreat;y set-.net sockeye
fishery; L_rldhandling only in the lowe1 rive_ shad gill-..net fishery. In 198/,
out: of a run of: 33,000, a halvest of 1,200 adults occurred in tile Zone 6
conln_ercial, and ceremonial arld subsistence fishe_les, Lt is assunled that
lrlsignlfilcant numbers of sum,le_/f:all chinook From the Nel ls Hatchel'y are taken

1i _i any fishery,

Under alternatlve 4,10 tlle average system survival for subyearlings origlnatlrlg
in the Rocky Reach Pool _..,creased by as much as 2,1 percent, with decreases
occurring for all years,

N_el]____H.a._t_C_k]ejL_.._.S_'LaIj.}llle_C/_l_l_F2kl.]_..Cl__]._![]{__9.k::The hatchely traps brood stock for its
rearing program from the fish ladde'_ at Nells Dam, rile only Informatlon
available for stock leturlls are dam counts at: Nells Dam. A high count of
6,696 ac:lulLs occurred irl 1979, the recent low of 1,975 adults was in 1983, and
a slight decreasing trend is seen with returns oi" 2,772 adults in 1987. Tile
dam COL.Jrltsinc]ude brood stock trapped and sumnler/fall chinook bound for
subbasins above Nells Dam, Nells Hatchery plans include production of
1,440,000 finger]ings and 250,000 year']Ings for oll s_.ation re]ease. Tile
hatchery also will produce 400,000 fingerllngs for release into the Methow
Rlver, arld possible additional production of 400,000 flngerlings for re]ease
into the Methow and Okanogan Rivers, The 1988 releases oil statlon were
390,000 yearllngs, and 1,963,000 fingerlings, This stock Is managed as a
potentially critica] hatche_y stock.,

ROCK ISLAND POOL

Yearling Stocks

Tile fishpass model has identifled an Impact on the survival of yearllng stocks
origlnating from the Rock Island pool. There are two yearllng stocks that
or'iginate in the pool, these are tile Nenatchee River spring chinook, and the
Rocky Reach - Turtle Rock Complex coho, The later of the two was not
identified as a stock In the IDU EIS, but was identifled as one In the NPPC's
draft System Subbasin Plannlng report.

There presently is a terminal sport fishery that targets surplus hatchery
returns to Iclcle Creek and the Leavenworth Hatchery, some incidental harvest
of wild fish does occur. Tribal harvest in recent years has concentrated on
the hatchery stock. In 19R5 the sport harvest was 4,280 adults, In 1986, the
sport harvest was 4,717 adults,

Upriver spring chinook are harvested incidental to the Lower Columbia River
winter gil].-net, sport and Zone 6 (above Bonnevil]e Dam) Treaty Indian
fisheries, Seasons are regulated t.o minimize the number of upriver spring
chinook harvested. As part of the U.S. vs Oreq_on agreement, Treaty Indian
Commercia] and Ceremonia] and Subsistence fisheries are a]]owed to harvest
7 purcent of the upriver spring chinook run up to 10,OOO fish. The
1987 Treaty Indian Zone 6 harvest was 6,429 adu]ts.

In the lg/Os a sport fishe_y tatgeting the coho returns ploduced by a new coho
program at Rock. [sland D_rn had several anrlual harvests exceeding 3,000 fish.
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Presently, pressure Is very light, and the sport harvest of coho in the
mld-Columbla is not available, but Is assumed to be less than 50 fish. Th_
coho returnlng to the Rock Island Pool are the early race of coho which use to
predominate the areas above Prlest Raplds. There Is a major lower Columbla
river flshery In the fall on returning coho salmon, mainly concentratlng on
stocks orlglnatlng in the lower river below Bonneville Dam. There is a Treaty
Indlan flshery In Zone 6 above Bonneville Dam, but thls Is mlnor and limited
by season and gear restrlctlons to protect upriver steelhead, and by the fact
that most of the run Is llmlted to returns to Bonnevllle Pool hatcherles. In
1987, the Zone 6 Treaty harvest was 2,300 adults, and in 1988 tile harvest was
7,000 adults, This is the second highest harvest slnce 1973, the record
harvest was 16,800 adults In 1986. Under U.S. vs Orecjo_n, the management goal
Is to Increase harvests in tributary fisherles.

The alternative 4.10 when compared to the Base Case shows a decrease in system
survival for yearling stocks by as much as 1.5 percent for I year, but also
showed increases of 1.7 percent and 1.3 percent irl other years.

Nenatchee Rlver Spring Chinook: This run conslsts of wild and Leavenworth
National Fish hatchery returns, some straying of hatchery flsh does occur.
The Leavenworth NFH production goal to release 2,300,000 smolts into Icicle
Creek. The 1988 release was 2,337,500 smolts and 348,500 presmolts (greater
than 30 to the pound). A possible future release sight in the subbasln would
release 670,000 smolts as part of the Rock Island Settlement agreement. Total
returns (hatchery, wlld and sport harvest), increased in 1985 and 1986 to
18,998 and 20,345 adults from a low of 4,097 In 1981. The greatest increase
coming in the wild portion of tile run. This stock i; managed as a viable
natural populatlon and is not in critical condition, but consistent high
returns are needed to allow a termlnal flshery oll the natural portion of the
run. The hatchery portion of the run is managed for hatchery production, and
in recent years the hatchery returns have shown an i ncreaslng trend, w;,Ich is
illustrated by the Increased harvest opportunltles below the hatchery.

Rocky Reach- Turtle Rock Comple× Coho: The hatchery program at Rocky Reach
was started in the 1970s after coho stocklng programs for the Nenatchee,
Entiat, and Methow rlvers were discontinued in the 1960s. Lower river stocks
are used to supplement hatchery returns which have been highly variable in the
past. Returns have ranged from 260 In 1983 to 2,179 in 1984, and show a
decreasing trend to 503 in 19&6. The hatchery has used eggs from a number of
sources: Lower Kalama, Elokomln, Nashougal and Cowlitz hatcheries. Current
production goal Is 500,000 yearlings, the 1988 release was 417,000. This
stock is managed for hatchery production, and is in depressed, but not
critical conditlon.

Subyearl ing Stocks

The fishpass model has identified a impact to subyearling salmon originating
in Rock Island Pool. There are two subyearling stocks that originate in the
Rock Island Pool: Wenatchee River summer chinook, and Rocky Reach - Turtle
Rock Complex fall chinook, the latter was not listed as a stock in the IDU
EIS, but was identified as one in the NPPC's draft System Subbasin Planning
report.
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There are presently ilo terminal sport or Treaty Indian flsheries targeting tile
summer chinook returns to the subbasin. There are no lower river fisheries
that target summer chtnook but incidental harvest oF summer chinook does occur
and is limited to jacks during the steelhead sport fishery and the lower river
gill-net sockeye fishery; adults and jacks In the treaty set-net sockeye
fishery; and handling only, in the lower river shad gill-net fishery. In
1987, out of a run of 33,000, a harvest of 1,200 adults occurred In the Zone 6
commercial, and ceremonial and subslstence fisheries.

Columbia River fall chinook salmon stocks consist of five groups: Lower River"
Hatchery, Lower River Nild, Bonneville Poo] Hatchery (BPH), Upriver Brlghts

(URB) and Mid-Columbia Brights (MCB). All flve groups are targeted In themalnsiem Columbia River by sport, commercial and Treaty Indian fisheries and
by ocean commercial fisherlps. The MCB portlon of the run is comprised of
brlghts reared and released at Bonneville Hatchery and brlghts from
Bonneville, Little 14htte Salmon, Spring Creek, and Klickitat Hatcheries
released in areas between Bonneville and McNary dams, The URB portion of the
run has set record returns with an estimated 400,000 in ]988, and a record
hlgh of 419,000 in 1987. Harvests of URB have also set records with 254,800
taken in the Commercial fishery and 14,500 taken in the sport fishery in
1987. Annual passage goals of 40,000 URB at McNary Dam have been exceeded
since 1983, Commercial gill-net harvests occurred in 1986 and 1987 in the
area between Priest Rapids and Nanapum Dams, with the 1987 harvest totaling
2,215 chinook, and in 1988, 2,300 chinook were harvested. URB runs also have
beneflted from ocean and in rlver harvest regulations set to protect depressed
returns of BPH stocks.

Under alternative 4.10 the average system survival for subyearlings
originating in the Rock Island pool decreased by a maximum of 1.7 percent,
ranging down to .5 percent.

Nenatchee River SummerChinook: Presently the stock is a wild run of fish
wi_h no hatchery supplementation, Returns to the subbasln have shown an
increasing trend from a low in 1983 of 4,169 chinook to 10,609 in 1986. A
possible facility as part of the Rock Island Settlement would produce
864,000 smolts from adults collected at Dryden Dam. Thls stock has been
managed as natural stock but this will change if the facility is built.
Presently it is an improving and viable stock.

R...ockyReach - Turtle Rock Fall ChinooK' This is an URB hatchery stock, with
productlon goals of 200,000 yearling fall chinook, with the 1988 release of
230,000 yearling fall chinook. URB fall chinook mainly spawn in the Hanford
Reach area below Priest Raplds Dam, but spawning has been observed below Nells
and Nanapunl Dam. This is assumed to be a viable hatchery stock, managed for
harvest in the mainstem Columbla river

LOWERMONUMENTALPOOL

Yearllng Stocks

The fishpass model has identified a decrease in survival under" alternative
4.10 for yearling stocks originating in the Lower Monumental Pool. There is
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only one yearling stock identified in the Lowe_' Monumental Pool' Tucannon
RiveT spring chinook.

There is presently no terminal harvest in the subbasln. Uprlver spring
chinook are harvested Incldental to tile Lower Columbia Rlver wlnter glll-net,
sport and Zone 6 (above Bonnevl]le Dam) Treaty Indian flsherles. Seasons are
Tegulated to mlnlmlze the number of upriver spring chinook harvested. As part
i)f the U.S. vs OrecloE agreement, Treaty Indlan Commercla] and Ceremonlal and
'_ubslstence fisheries are a]lowed to harvest 7 perceil't of the uprlver sprlng
chinook run up to 10,000 fish. The 1987 Treaty Indlan. Zorl,e 6 harvest was
6,429 adults,

The system survival for yearling stocks undeT' alternatlve.4...lO _4ecreased in
] year by 1.5 percent, but showed increases of I,B percent ai.id 1.1 percent in
other years.

Tucannon River_Sp_L'_i_n.ckcl_q_i_r]9_o_k.' The histoli(: rel:ulns were estimated to average
about 2,400 adults, with some returns e×ceedir_g 5,000 adults. The Lower Snake
RiveT" Plan sets the mitigation level at 1,152 adul_ escapement. Since 1971,
the annual escapement has averaged about 200 adult spring chinook. In 1987,
the return to the 14DFtrap for the Tucannon Fish Hatchery was 203 adults.
Stocking started In 1962 with a release of 16,000 Klickitat stock; and in
1964, I0,500 Nillamette River spring chinook stock smolts. In 198/, the first
spring chlnook release ef Tucannorl stock reared at Lyon's Ferry Hatchery
occurred. In t988, 150,000 spring chinook smolt:s were released from the
Tucannon Hatchery. The management goal is to build the stock, to allow
increased Treaty Indian harvest. The stock Is now managed as a critical
hatchery-supplemented stock.

Steelhead

The fishpass model Ide,_tlfied decreased survival for steelhead stocks
orlginatlng In the Lower Monumental Pool when comparing alternatlve 4,10 to
the Base Case. The only Steelhead stock originating from Lower Monumental
Pool is the Tucat_on River summer steelhead.

No harvest occurred in the Basin from mid 1977 to 1985. Harvest stlll occurs
in the Zone 6 Treaty Indian fisheries, and the mainstem sport fishery. In
1987, the Zone 6 harvest of summer steelhead was 71,800, and in 1986, the
harvest was 64,100. Tile Basin sport harvest is limited to hatchery fish only,
with the release of all wild fish. The sport harvest in 1987 was 209 with an
estimated escapement of 611, and in 1988, the sport harvest was 189 wlthln
estimated escapement of 905 summer steelhead.

The system survival for steelhead originating in the Lower Monumental Pool
decreased by l,l percent in 1 year, under alternative 4.10,

rucannon River Summer Steelhead

Supplementation of the Tucaf_lTon river sLIn,ller t_teelhead has o(:c{l_red since 1936
with stocks from [ucannon/louchet: _iver, Prie:';t Rapid,:;, Flell,;, Skamania,
14allowa, and [..yoll's Ferry being tlsed. [he I..owe_ !;na_e River PI,:_II has a goal
of retu_nlng 3,400 adult: _. to l;he Ba'..in. }ucalll/(.l/ I/at:(:l_ely flow being lemodeled
by I_SRP. Irl 1988, 161 ,500 t;ulolt!.; l:rom tile [..yol_'t; t(.,,, y hat:<:hey wele released
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in the Tucannon River. Returns to the Bastn are below goals set by LSRP but
show s]gns of Improvement. The stock ts managed as a hatchery supplemented
natural stock.

MCNARY POOL

YearllnqStocks

The flshpassmodel has identifiedan impact on yearllng stocksorlglnatlng
from the McNary Pool. There are two yearllng stocks that have been Identlfled
In the McNary Pool: Yaklma Rlver sprlng chinook,and Yaklma River coho,

Presentlythere Is a Tribal subslstencefisherywith In the Basin, with a
future goal of increasingthe Tribalexploltatlonrate to 25 percent of the
run, Uprlver spring chinookare harvestedIncidentalto the Lower Columbla
River winter gill-net,sport and Zone 6 (above BonnevilleDam) Treaty Indlan
fisheries. Seasons are regulatedto mlnimize the numberof upriver spring
chlnookharvested. As part of the U.S. vs Oregon agreement,Treaty Indian
Cornmerc]a] and Ceremonial and Subsistence fisheries are al]owed to harvest
7 percent of the upriver spring chinook run uP to lO,O00 flsh. The
]987 Treaty Indian Zone 6 harvest was 6,429 adults.

There is a major lower Columbla river ftshery in the fall on returning coho
salmon, mainly concentrating on stock originating in the lower r]ver below
Bonneville Dam. There Is a Treaty Ind]an Fishery tn Zone 6 above
Bonneville Dam, but this is minor and limited by season and gear restrictions
to protect upriver steelhead, and by the fact that most of the run is limited
to returns to Bonneville Pool hatcheries. In 1987, the Zone 6 Treaty harvest
was 2,300 adults, and in 1988 the harvest was 7,000 adults, this is the second
hlghest harvest since 1973, the record harvest was 16,800 adults in 1986.
Under U,S. vs Oregon, the management goal ls to increase harvests in trlbutary
fisheries.

The alternative 4.10 when compared to the Base Case showed a 1 year decrease
in system survival for yearltng stocks of 2.1 percent. In another year,
system survlva] increased by ].3 percent, and the remaining years shows a
slight improvement in system survlval.

Yaklma River Sprlng Chinook' Returns have varied In the past few years from a
low of 1,324 in 1983 to a high of 9,452 in 1986, dropping to 4,390 adults in
1987. An estlmated return of 6,000 adults is needed to meet hatchery and
harvest goals. Supplementatlon has occurred since 1958 using Leavenworth,
Carson and Yakima River stocks. Supplementation wlll increase with the
completion of the Yaklma/Kllckitat Production Facility, where production will
be 1.6 million smolts annually. Two stock will be used, Naches River and
Upper Yaklma, and management will try to insulate the American River stock
from supplementation. This stock is managed as a hatchery supplenlented stock.

Yakima River Coho: This stock was not listed in the IDU EIS because lt is a
recent re-introduction to the Basin. No harvest of coho has occurred since
tile ]930s, and fhere are presently no estimates on returns. Under
U.S: v_s___O_r_e_l_gn,700,000 coho smolts wlll be released into the Yakima anrlually
for 5 years (1988-]992) to diversify fishlng oppoltunities, Future studles
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wlll deteY'mlne If natural productlon Is warranted, The Yaklma/Kllckltat
faclilty w111 re]ease 2,009,250 smolts uslng 2,350 spawners, wlth the goa] of
produclng a iota] return of 40,000 natura] and hatchery adu]ts. Tills stock Is
present]y managed as a bulldlng hatcllel'y stock.

JOHNDAY POOL

Yearllnq Stocks

The flshpass model has identlfled an Impact on yearllng stocks that orlglnate
In the John Day Pool. There are three yearllng stocks that orlglnate In the
John Day Pool: John Day Rlver sprlng chlnook; Umatllla Rlver spring chlnook,
and Umatllla Rlver coho.

Uprlver sprlng chlnook are harvested Incldental to the Lower Columbla Rlver
winter gill-net, sport and Zone 6 (above Bonnevllle Dam) Treaty Indlan
flsheries. Seasons are regulated to mlnlmlze the number of uprlver sprlng
chlnook harvested..As part of the U.S. vs Oregon agreement, Treaty Indlan
Commerclal and Ceremonlal and Subslstence flsherles are allowed to harvest
7 percent of the uprlver _prlng chlnook run up to I0,000 flsh. The
1987 Treaty Indlan Zone 6 harvest was 6,429 adults.

There Is a major lower Columbla flyer flshery In the fall on returnlng coho
salmon, malnly concentratlng on stock orlglnatlng In the lower rlver below
Bonnevllle Dam, There Is a Treaty Indlan flshery In Zone 6 above
Bonneville Dam but thls Is mlnor and llmlted by season and gear restrlctlons
to protect uprlver steelhead, and by the fact that most of the run Is 11mlted
to returns to Bonnevllle Pool hatcherles. In 1987, the Zone 6 Treaty harvest
was 2,300 adL11ts, and In 1988 the harvest was 7,000 adults, thls Is the second
hlghest harvest slnce 1973, the record harvest was 16,800 adults In 1986.
Under U.S. vs Oregon, the management goal is to Increase harvests In trlbutary
flsherles.

The alternatlve 4.10 when compared to the Base Case showed a decrease In
system survlval for yearllngs as hlgh as 1.7 percent wlth decreases In other
years ranglng from 0.2 percent to 1.4 percent.

John Day Rlver Spr!ng Chlnook: Returns have Increased from a recent low
of 918 In 1980 to a high of 4,637 In 1987. The sport flshery has been closed
slnce 1978, but there is a small harvest by Umatllla and Narm Springs Trlbal
members. The Trlbal harvest In 1986 was 31, and, In 1987, was 41 adults. Tile
goal for the Basln Is to harvest 15 percent of the run in sport and Trlbal
flsherles, when the run at the mouth Is over 5,000 adults, a smaller
percentage when the run slze Is lower. There has been no supplementatlon of
the John Day Rlver sprlng chlnook stock, and no future supplementatlon Is
planned. The stock wlll be managed as a wlld stock, and is not in crltlcal
condltlon.

Umatllla Rlver Spr!ng Chlnook: There are no run slze records at present fo_"
thls stock that is belng re-lntroduced to the Basln. No harvest has occurred
In recent years. There Is planned a Umatllla Hatchery that wlll produce
1.29 milllon smolts annual]y, plus an addltional 939,000 smolts wlll colne fi_'om
other sources (Carson stock, Looklngglass, Yaklma, Rapld Rlver, and
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Bonnevllle), In 1988, Bonneville Hatchery released 540,00 smolts into the
Umatllla Basln, The planning goal Is to get a return of II,000 adults to the
Basin. This stock is managed as a building hatchery stock,

Umatllla River Coho: Smolt releases first occurred in 1966-69 with no
results, supplementatlon resumed in 1987 as part of U,S, vs Oregon wlth an
annual release of 1,0 milllon smolts. Coho are stocked to support termlnal
and malnstem fisheries, In 1987, 29 Jacks returned, and in 1988 Trlbal dlp
netting occurred with very few coho harvested, This stock is managed as a
hatchery supplemented stock to enhance Tribal and malnstem fisheries,

Subyearl i ng Stocks

The flshpass model Identifled an impact to subyearllng stocks origlnatlng lrom
the John Day Pool, There are two subyearllng stocks that have been Identlfled
as originating from the John Day Pool: John Day Rivel' fall chinook, and
Umatllla River upriver bright (URB), The John Day Rlver fall chinook was
identified as a critical stock in the IDU EIS, but was not listed as a stock
in the NPPC's System Subbasln Planning draft report, so it wlll not be
included here.

Columbla River fall chinook salmon stocks consist of five groups: Lower River
Hatchery, Lower River Ni ld, Bonneville Pool Hatchery (BPH), Upriver Brights
(URB), and Mid-Columbla Brlghts (MCB), All five groups are the targeted In
the malnstem Columbla River by sport, commercial and Treaty Indian fisheries
and by ocean commercial flsherles, The MCB portlon of the run is comprised of
brlghts reared and released at Bonneville Hatchery and brlghts from
Bonneville, Little Nhite Salmon, Spring Creek, and Kllckltat Hatcheries
released in areas between Bonnevllle and McNary dams. The URB portion of the
run has set record returns with an estimated 400,000 in 1988, and a record
high of 419,000 in 1987. Harvests of URB have also set records with 254,800
taken in the Commercla.l fishery and 14,500 taken in the sport fishery. Annual
passage goals of 40,e30 URB at McNary Dam have been exceeded since 1983,
Commercial gil1-.net harvests occurred in 1986 and 1987 in the area between
Priest Rapids and Nanapum Dams, with the 1987 harvest totaling 2,215 chinook,
and, in 1988, 2,300 chlnook were harvested. URB runs also have benefited from
ocean and in river harvest regulations set to protect depressed returns of BPH
stocks.

Umatilla River URB Fall Chinook: Returns have been improving since releases
started in 1982. The 1985 Three Mlle Dam and carcass counts were 85 adults,
in 1986, 435, and in 1987, 461, showing an improving trend. Umatill,_/Irrlgon
facility will produce 5,94 million subyearllngs and an additional 1,06 million
subyearllngs will come from the Bonnevllle Hatchery, Presently URB are being
released from the Irrlgon hatchery, in 1988 3,350,000 subyearllngs were
released. The goal of the master plan is to achleve a return of 21,000 adults
of which I0,000 will be hatchery fish and II,000 will be naturally spawning
fish. Thls stock is managed as a building hatchery/natural stock.
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THE DALLES POOL

l he ftshpass mode] ldenl:lfted an Impact: on yearltng l:lsh ol'tgts_aLlrlg f'J(),l The
Dalles Pool, under alteYnattve 4.10, ftlere are two yearltrlg stocks tzhat: have
been )denttfted as ortglIlattng fYOll] The Dalles Pool: DeschLltes Rtvel sprlrlg
chinook, and Narlll Spl'lngs Nattonal Fish Hatchery (NSNFH), Round Butte tlatzchely
(RBH) spring chtnook,

i

Uprlver sprlng chtnook are harvested tnctclenl:a] to the Lower Columbta River
winter gill-net, sport and Zone 6 (above Bonneville Dam) Treaty Indian
flsherles, Seasons are regulated to mlnlmlze the nuinbeY of: up_]ve_" sl)rlng
chinook harvested, As par't of the U,S, vs Ol'eEl_! agleement, rleaty Indian
Commercial and Ceremonlal and Subslstence flsherles are allowed to llarvest
7 percenl: of the upriver spring chinook run up to I0,000 flsh, The
1981 Treaty Indlan Zone 6 harvest was 6,429 adults, Spo_t and Tl'Iba] ha1'vest
of both stocks occur at Sherais falls,

The system survival For" yearling stocks urlder a]ternatlve 4,10 dec1'eases irl
al] yeaTs. The range of decreases when compaYed to the Base Case was
0.3 percent to ],6 percent,

Deschutes Rlver S__]:]_ngChlnook: Thls Is a natLiral/wl]d stock that spawns
natura]]y only In the Narm Sprlngs River and ]n Shltlke Creek, Harms Sprlngs
Hatchery passes flsh to spawn natural]y above the hatchery, Estlmateo
escapement of natural/wl]d flsh conslstently above 1,000 slnce lgBo, wlth 1987
escapement estimated to be 1,783 adults and jacks. Plannlng goals for the
Basln lt to have a natural run escapement of 1,300 adults, Some hatche1'y
spawners may have been allowed to pass upstream from 1982 to 1986 dlILitlng tile
wlld stock, In 1985, the sport and Trlbal harvest was 648 jacks and adults,
in ]987, lt was estlmated that 911 were harvested, Thls stock Is assumed to
be a viable natural/ wf ld stock, subject to a termlna] flsher'y.

NSNFH__L_RBHSpr_Ing Chlnook: Round Butte Hatchery Is part of the PGE m]tlgatlon
for Round Butte and Pelton Dams. Returns to NSNFH have fluctuated from a hlgh
of ),079 In 1985 to a low of 346 In 1986, but showed an increase to 725 in
1987, RBH hatchery returns have shown better" Improvements Increaslng from a
low of 453 In 1981 to hlgh of 1,820 In 1986, wlth 1987 returns belng
1,348 jacks and adults. Excess adult returns to the Pelton Trap aye glven to
the Narm Sprlngs Tribes or recycled to the Sherars falls flshery. In 1985, an
estlmated 1,656 hatchery jacks and adults were harvested by the spol't and
Trlbal flshery at Sherars Falls, In 1987, the harvest was 1,135. RBH releases
60,000 smolts and 210,000 subyearllngs are stocked Into the Pelion Flsh Ladder
for addltlonal rearlng capaclty. NSNFH curl'ently produces 700,000 smol l:s with
a deslgn capaclty of 1.3 mllllon smolts, In 1988 the IdSNFH T'eleased
950,000 smolts and RBH released 54,000 smolts dlrectly arld 2 0,000 r'ea_'ed Ill
the Pelion Flsh Ladder', The stock is assufned to be a viable hatche_'y stock,

Stee]head

The flshpass model Idenl_Ifled an impact to steelhead ol'iglnating flom the
Dalles Pool, There is one stock of steelhead t:hat: come'; f:tom f:tli!; p_.)ol:
Deschutes River summer steelhead.
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Terminal sport harvest starts In July and continues to December, A Trlbal
flshery occurs below Sherars Falls, the recent harvest high of 3,800 in 1986
was above the 1980-87 average of 2,198 steelhead. The sport harvest reached a
hlgh in 1985 of 9,287 and for the same perlod 1980-87, averaged 4,731
steelhead. Harvest of wild steelhead was restrlcted In 1979 and has been
prohlblted since 1987.

Harvest stlll occurs In the Zone 6 Treaty Indlan fisheries, and the malnstem
sport f lshel'y. In 1987, tile Zone 6 harvest of summer steelhead was 71,800,
and In 1986 the harvest was 64,100.

Deschutes River Summer Steelhead: Thls Is a natural/hatchery stock with
supplementation occul_rlng only In tile upper river. Hatchery releases from
Narm Sprlngs NFH occurred from 1973-B4 and are presently from Round Butte
hatche_'y, The present RBH mitigation goal Is to get a return of
1,300 steelhead and releases 162,000 smolts, In 1988, 162,500 smolts were
released into the Deschutes Rlver, Subbasln goals call for escapements of
lO,O00 steelhead above Sherars Falls out of a total return of 16,000 to
22,000 steelhead. This Is managed as a natural/ hatchery stock supportlng a
spol't and Trlbal fishery,
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OVERGENERATION SPILL

(incremental monthly)



KEY TO LABELSFOR ALTERNATIVES

H-ld through H-lk

BAOOOHED Base Case (No Action Alternative), Medium Loads

BD120HED Alternative 1.2, Medium Loads

BE410HED Alternative 4.1, Case B (100%), Medium Loads

BB415HED Alternative 4.1, Case A (50%), Medium Loads

BA430NED Alternative 4.3, Medium Loads

BC440HED Alternative 4.4, Medium Loads
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CHANGEIN FLOWSFOR FLATHEAD& KOOTENAI RIVERS

Libby:

Mean Change in End of Period Flows

Frequency of Flows Less Than 4 KCFS (%)

Columbia Falls:

Mean Change in End of Period Flows

Frequency of Flows Less Than 3.5 KCFS (%)

Frequency of Flows Less Than 4.5 KCFS (%)
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RESERVOIRELEVATIONSANDDIFFERENCES
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Hungry Horse

Grand Coulee

Libby

Dworshak
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/

Recreat ion Analysis ,,

Recreatlon Analysls for Albenl Falls

Recreation impacts for alternatives analyzed with the Systems Analysis
Noclel (SAN) at Albent Falls (Lake Pencl Oretlle) are analyzed In terms of
the probability of the elevatlon of that reservolr betng at an elevation
of 2,054 feet or more at the end of Apr11. That level enhances the
annual Kokanee and Kamloops Fishing Derby, which occurs around May 1 each
.year. Table H-2-1 shows the probability of: the elevation of Lake Pend
Oretlle exceeding 2,054 feet at the end of April. These data are glven
only for the same years as were used tri the analysls of Impacts on fish,
slnce the data are derlved from the same data set as Is used for the flsh
impacts analysls. Also, these probablllty data were only developed for
the alternatlves wlth expected load slzes and gas prlces, conslstent wlth
the recreatlon analysls for the other reservolrs descrlbed below. If
there Is interest In seelng data on the probablllty of Lake Pend Orellle
belng at or above 2,054 feet for other sensltlvlty assumptlons, we wlll
provide this data upon request,

Tab le H-2-1

PROBABILITY OF ALBENI FALLS ELEVATION EXCEEDING 2054 FEET
AT THE END OF APRIL

(Expected Loads and Gas Prices)

Year
AI ternatl ve 91 93 95 97 Ol 05

No Action 960 ,935 910 .880 920 920

A1t. 1.2 965 .940 920 ,910 925 920

Atf. 4.1, Case A 940 .945 905 .890 910 915

Ali, 4.1, Case B 890 .910 845 .855 920 910

Aft. 4.3 990 .950 930 ,825 930 925

Aft. 4.4 960 I/ ,935 I/ 910 I/ .880 I/ 920 I/ 920 I/

I/ Values for Alternative 4.4 are assumed to be the same as for No Action
slnce there were no other differences in hydro operations between the two in
the SAM results.

Development of Recreation Indices

In order to determlne and compare potentlal impacts of Power Sales
Contract alternatives which were analyzed with the Systems Analysis Model
(SAM) on recreation at Federal storage reservoirs, a method of converting
SAM output (reservolr elevatlons) to recreatlon impact was needed. A
method was developed for the Intertle Development and Use Envlronmental

H-2-1



Impact Statement whlch was used for thls EIS Thls method was based on
avallable data relatlng recreatlon sltes to reservolr elevations for the
reservoirs studied, In general, thls relatlonshlp was based on boat ramp
elevatlons, Irl the cases of Llbby and Dwol'shak, aval lable Infol'matlon on
recreatlon use as lt relates to reservolr elevatlon was used,

Because of the relatlvely small dlfferences In the rec_'eatlon Indlces
observed among the alternatlves with expected loads and gas pl'Ices, the
reacreatlon Indlces were not computed for the other' (sensltlvlty)
assumptlons regardlng slze of Nol'thwest and Southwest loads and gas
prlces, If there Is Interest Irl seelng recreatlon Indlces computed for
other sensltlvlty assumptlons, we wll] provide thls data upon l_'equest,

Grand Coulee --

In order to compare alternatlves, elevation data were converted to an
overall 'recreatlon Index' for each alternatlve. Thls was generally
based upon the elevatlons requlred to utlllze boat ramps and marlnas,
For each SAM slmulatlon, one polnt was glven for each usable boat ramp or"
marlna, The polnts were then totalled for all 200 slmulatlons for each
alternatlve to provlde a 'recreation lhdex', Recreatlon Indlces were
developed for the alternatlves studled wlth SAM uslng end-of-perlod
elevatlons for May, June, July, August 15 and August 31,

The followlng facilltles were glven one polnt for being available (a
reservoir elevatlon greater than or equal to the stated elevatlon),

Faclllty Elevatlon (feet)

Evans 1287
Bradbury Beach 1285
Dalsy 1285
Fort Spokane Marlna 1283
North Gorge 1282
Jone_ Bay 1282
Chlna Bend 1282
Marcus Island 1281
Hawk Creek 1277
Seven Bays 1262
Glfford 1249
Fort Spokane Campground 1247
Porcuplne Bay 1238
Kettle Falls Campground 1237
Kettle Falls Marlna 1235
Sprl ng Canyon 1234
Hunters 1233
Enterprlse 1233
Keller Ferry 1229

H-2-2



Hungry Horse --

Recreatlon Indlces were developed for'each alternatlve In a manner
slmllar to that descrlbed for Grand Coulee, One po]ni was glven for each
avallable boat ramp and totals for 200 slmulatlons were computed for each
alternatlve.

The followlng facllltles were glven one point for" belng avallable (a
reservolr elevatlon greater than or equal to the stated elevatlon),

Faclllt Z Elevatlon (feet)

Ben Creek 3560
Emmery Bay 3558
Murray Bay 3558
Don's Polnt 3552
Dorts Creek 3547
Graves Creek 3545

Lost Johnny Campground 3536
Lost Johnny Polnt Campground 3532
Devll's Corkscrew 3516
Rlverslde 3506
Abbot Bay 3473

Dworshak --

Impact Indlces were developed for Dworshak In a slghtly dlfferent manner
than for Grand Coulee and Hungry Horse, Drawdown Impacts at Dworshak
re._ervo}r have been assessed In 5-foot Incren_ents by the U,S, Army Corps
of Englneers (COE) (unpubllshed), The COE flgures on the effects of
reservolr elevatlon on overall recreatlon vlsltatlon were used In

developlng the recreatlon Indlces. The estlmated vlsltatlon for each
model slmulatlon was summed for all 200 slmulatlons for each
alternatlve,

The values used, adapted from the COE data, are as follows:

Elevatlon VI sl tatlon
(percent of full

pool usage)

Greater than 1595 I00
LE 1595 and GT 1590 90
LE 1590 and GT 1585 80
LE 1585 and GT 1580 70
LE 1580 and GT 1575 60
LE 1575 and GT 1565 50
LE 1565 25

Llbby .--

Impact Indlces for Llbby were developed In a manner' slfnllar to those for
Dworshak, Drawdown Impacts at Libby have been assessed by the COE (COE,
1985), Values for recreatlon use at varlous reservoir elevatlons were
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adapted from that document and are glven below, (U,S, recreation
fac111tles only,)

Elevatlon Recreatlon Use
(percent of full

pool usage)

Greater than 2456,5 100
LE 2456,5 and GT 2454 99 3
LE 2454 and GT 2451,5 96 2
LE 2451,5 and GT 2449 92 9
LE 2449 and GT 2444 88 1
LE 2444 and GT 2439 82 4
LE 2439 and GT 2434 75 6
LE 2434 and GT 2429 73 8
LE 2429 and GT 2419 71 7
LE 2419 and GT 2409 69 0
LE 2409 67 3

The recreatlon Indices computed as descrlbed above are shown for Grand
Coulee, Hungry Horse, Dworshak, and L1bby In tile followlng tables,

t-t-2-4
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Irrlcjatlon

lrrlgatlon Impacts we_'e assessed etl tile basls of' the probablllty of" l:he
elevation at Gl'and Coulee (Lake Roosevelt), Pumps for the Columbia Basin
Project are located at Grand Coulee, As the level of" Lake Roosevelt drops,
pumping becomes more dlrft(:tllt; at, some levels, pLlITIpSwt li not opew'at'e ew' may
be damaged If, ru,,,, There Is currellbly a l'eclutremeIl_ For I..ake Rooseveltt t:o be
at o_' above 1,240 'Feet at t:he end of.. May f,or Irrigation, [r t,,hat consl:l'alnt
ts not met, _her'e woulcl be some potenl:lal for drawdown of: Banks Lake, which
would have an adverse effect on the rlshel'y therein arlcl l'ecreat.'lon tllereorl,
Table H-.3-1 shows the probabtlll:les of the elevation al: Grand Coulee belng at.
or above 1240 Feet.. at the end of, Nay f'o;' all alt;ernattves,

TABLEH-.3-1
PROBABILITYOF ELEVATIONAT

GRANDCOULEEBEING AT OR ABOVE
1240 FEET A'r THE ENDOF MAY

PROBABI L[ IY PROBABI LI TY
YEAR _(j)ercent) YEAR (percent)

1989 83 1999 85
1990 83 2000 79,5
1991 79 2001 77,5
] 992 B2,5 2002 83,5
1993 81 2003 BO
1994 8l ,5 2004 80
] 995 81 2005 84,5
1996 84 2006 82
1997 81,5 2007 88,5
1998 78,5 2008 75,5

II ProbabllItles were the same for all alternatlves, Fallure to be above
elevation 1240 at the eild of May Is the result of an end of May flood control
elevatlon of less than 1240,0 feet,

H--.3-.I
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Probability of July Refill

One of the parameters computed biY the Systems Analysis Model (SAM) is the
probability of refill of the Northwest hydrosystem reservoirs by the end of
July. Refill by that time has some implications for reservoir elevation
related impacts such as recreation, but, more importantly, it is a criteria in
coordinated system operations which affects how the system is operated in
subsequent operat ng years. Tables H-4-I and H-4-2 show the probabilities of
refill for all the alternatives analyzed with SAM for the assumptions of
expected loads and gas price and high Northwest loads. Probabilities of
refill for the other sensitivity assumption._ (low Northwest loads, high
Southwest loads, low Southwest loads, high gas price, and low gas price) are
available upon request.

TABLE H-4-1
PROBABILITY OF JULY REFILL

(EXPECTED LOADSAND GAS PRICE)

ALTERNATIVES
4.1 4.1

YEAR NO ACTION 1.2 CASE A CASE B 4.3 4.4

1989 0 905 0 905 0 875 0.875 0.920 0.905
1990 0 885 0 885 0 865 0 850 0 900 0 885
1991 0 900 0 910 0 880 0 860 0 920 0 900
1992 0 900 0 905 0 895 0 890 0 905 0 900
1993 0 890 0 880 0 880 0 865 0 895 0 890
1994 0 855 0 860 0 850 0 830 0 865 0 855
1995 0 845 0 845 0 835 0 800 0 870 0 845
1996 0 855 0 855 0 840 0 830 0 870 0 855
1997 0 835 0 830 0 830 0 810 0 855 0 835
1998 0 870 0 870 0 870 0 850 0 875 0 870
1999 0 8]0 0 815 0 8]5 0 795 0 855 0 810
2000 0 840 0 835 0 835 0 840 0 860 0 840
2001 0 855 0 855 0 835 0 845 0 860 0 855
2002 0 845 0 845 0 840 0 840 0 855 0 845
2003 0 865 0 865 0 875 0 875 0 905 0 865
2004 0 880 0 875 0 875 0 860 0 895 0 880
2005 0 860 0 860 0 845 0 855 0 860 0 860
2006 0 825 0 825 0 840 0 825 0 835 0 825
2007 0 845 0 845 0 855 0 845 0 860 0 845

z 2008 0 875 0 880 0 875 0 865 0 885 0 875

H-4-1
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TABLE H-4-2
PROBABILITY OF JULY REFILL

(HIGH NORTHWESTLOADS)

ALTERNATIVES
4.1 4.1

YEAR NO ACTION 1,2 CASE A CASE B 4.3 4.4

1989 0 905 0 910 0 905 0 870 0 905 0 905
1990 0 870 0 870 0 870 0 865 0 870 0 870
1991 0 880 0 885 0 880 0 885 0 880 0 880
1992 0 885 0 880 0 890 0 890 0 880 0 885
1993 0 890 0 885 0 885 0 880 0 880 0 890
1994 0 830 0 840 0 825 0 845 0 830 0 830
1995 0 845 0 830 0 835 0 840 0 835 0 845
1996 0 840 0 840 0 845 0 840 0 835 0 840
1997 0 835 0 830 0 845 0 820 0 820 0 835
1998 0 855 0 860 0 855 0 875 0 860 0 855
1999 0 825 0 820 0 825 0 820 0 845 0 825
2000 0 840 0 835 0 840 0 830 0 865 0 840
2001 0 845 0 845 0 840 0 835 0 860 0 845
2002 0 845 0 855 0 860 0 840 0 890 0 845
2003 0 885 0 895 0 880 0 875 0 900 0 885
2004 0 895 0 880 0 890 0 875 0 900 0 895
2005 0 850 0 855 0 860 0.860 0 860 0 850
2006 0 845 0 840 0 845 0.8.35 0 840 0 845
2007 0 865 0 855 0 860 0.865 0 880 0 865
2008 0 870 0 865 0 885 0.890 0 875 0 870

H-4-2
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Operation of Resources, Summarized by Type

The analyses performed with the System Analysis Model (See Appendix G-l)
produced pYojections of future operation of the region's generating
resources. These projections, shown in Tables H-5-1 and H-5-2, are summarized
by resource type. Table H-5-} contains results for the medlum loads and gas
prices scenario, while Table H-5-2 contains results under high Northwest
loads. Similar tables showing projected resource operations for other
sensitivity assumptions (high and low Southwest loads, high and low gas
prices, and low Northwest loads) are available upon request.

In Fables H-5-1 and H-5-2, the values given for the No Action AIternative a1'e
actual projected values Fl'om SAM. Values given for all other alternatives,
however, are incremental relative to the No Action Alternative (i.e., value =
alternative result .- No Action result). The following information is given by
col umn:

(1) the year being summarized;
(2) the alternative',
(3) total hydro generation;
(4) total nuclear generation (including any new resources)',
(5) total coal generation (including any new resources);
(6) total combustion turbine generation;
(7) energy resulting from the release of water covered under the current

non-treaty storage agreement;
(8) the total of exchange energy and use of storage outside the region;
(9) use of short-term energy purchases which were reserved by the LCMM;
(I0) purchases from B.C. Hyrdo',
(li) total generation occurring in SAM (Note: This does not include use /

of conservation, firm impacts, or miscellaneous small resources
since SAM treats these as reductions to load).

H-5-I



............. .,,°, .,,,., . .... , , .....

0 0 / 0 0 I I 0 i 0 I 0 I

''',' ...... ' .... °' '' ........ ,° ,..,., 0

i

e 000000 0000_0 000000 000000 000000 000000
U

gg6o6S 66oo6_ 6ogggg goo666 6_g6oo goggSS _d

0 w

O_

ua
_ i _ ......goggle d6_o6 _ggdg_ _6_g 6666_ 669696 _

_1 _111 _ _ _11 _ _11

_ ....................................

_ = _ _ooooo_ooooo_ooooo_ooooo_ooooo_ooooo _o

o .................................... _g
_ I _ _ I I I _ _ _ _ . O0 _

o o o O O o b_

U -- U -- O -- U -- U -- U -- _

0 ..... 0 ..... 0 ..... 0 ..... 0 .......... 0 _

O_H

H-5 - 2



...... o , , , , , . , , , , , , .......... , , .....

I ,-_ I _ _ O_ I_ I _ _ O_ tO e_t _ {N
iii P_ P4 I P_ v-4 I ,--4 I t-4 _1 ,..-_ ,--I _ _lP ,_ _'1 _ r-_ _,_
O I ,-4 / / i-4 I _ I ,_ I pi (N I I I

I e,l _1 eJ e,l e,I tN ,
UI

¢,4 ,a' (D t-- P') (D O_ W'; O_ O r-- o o _ ,..4fxl ,-i c) ,-.i(D f,')co Pl C:) I-- _h u'} ,_ rf) (D %o ,_ ,,m ,_ ,e (D I_
' ' ' • ' , • , . , ....... ' , , , , ' , , ' ' , , ....... C)

L) I It") I I I IN I I (%1 I I ('4 I I (N I (_1 / I-4

, _

CO O O O tN (D O O (DOQ_ C) OOOOOO OOOOOO OOOOOO OOOOOO
, . , , , , o , , , , , , , , . , ...... , , , , , . o ..... ,

OOOOOO OOOOe40 OOOOOO OOOOOO OOOOOO OOOOOO ._...

O I I I I I I I l I I I I
¢,,_,
OZ
UO

H
b_ _ OOOOOO OOOOOO OOC) OOO OOOOOO OOOOCDO OOOOOO 6_

CD OO OOO OOOOOO 000000 OOOOOO OOOOC) O OC) C) OC) O

.... , , , , , , , o ....... , . , , , , . , , . , ......

_ ....................................
U e_ I I I I ChOb O ,-4 CD r--4_-'-_I

O F" OO OOO _'OOOO O If) OO CDO O ,-_CJOOI_ O _- (D _'IU'I U_ O O00 O_ O_ IX_ O [_

t", .,I I P'_ p._,-_ fr) '_ ('_ I _,D I ('N _ r-,- I r-,- (N (N _ I ,_ {N .{11, _ I 1_ P_ r-_ 00U]

_, l I _D I I I

M_M
Ca©_

, VlM_

O 0 O C) O O D D :Z

O . . t_ . - t) - . (J - - t) . . L) . . uj H

......................... _W_

..... 0 . .=. _. _ U_
_mo

O, O, O,O,O',O_ChO_ ,0',0,0",0, O, ,0",0,0', 0", O, O, Cl, (DO C,O C 0 _}t_._ _ _

4,

H-5 - 3



.lt

* I'- (_ ,-t m ,..-I O U') ,-4 (:_ O r- o r.- (N i_ ch P-- o o iz) lD o ,--i o ,_ ,.4 _} _ c.D o oo1",41",'),-4o _ _1
.... , , , , . . , , , , . , , , .... , 0 , , , , 0 , + , , , , .

O fw i I I (',4 I I I _1 I fr) ,-4 i (,_ ,-4 I ('+,4
(',4 (N (_4 (%1 I fw I (_ I ,.

(h

(D r- _ u-) 04 o _1 m (w ,,_ _ o e,I r-- o _ N o u') o t'- o 1_ (i) I-- _(D m_ o _Dooo_o i_

, ' , , , 0 , , , , , , , , * , , , 0 , , , , , , , , , 0 , , . , , . , O

L) ("4 I ,-4 I _.1 ,-4 I ,"4 (_,1 ,'_ I P-t ,-4 I Pt

* OOOOOO OOOOOO OOOOOO 000000 OOOOOO (DO0000
, . , , , , , . , . , . , , , . , 0 , , , . , . , . . , , , , , . , . ,

OOOOOO OOOOOO OOOOOO (D (DO (D O O OOOOOO OOOOOO

l_ I I I ,-4 ,_ I ,'_ I IN I ,_ ,'_,-_ I ,-4,-_ I ,'_,_
0 _ I I I I

l/) -

I-4
M _ O(DOOOO OOOOOO OOOOOO OIDOOOO OOOOOO OOOOOO _

i . , ..... . , . ,

D"_ l IN I t"_ _' (_ _+ P,4 ('_ I I ('_ P-I _ I I_ l'_ ,-11 _ l'_ I ,-4_

°_3 _ __o +_ ............ ; ..............
_-_O0 _ I_ t) rf}_'_ P_ _"_ ' 0",Pl ,-4 , f_r-_ PI lPl It')0 CM I rf,0 Pl , lr),-'4 C_I , _} __.__

(.) I_ (X) I"_ irl _0 1 t"

_, e_ 00(0rf)

14I_ 14
_0_

_ 0 0 0 0 0 0 DD:Z

I_ O - - U - . O - . U - - U - , t) - . Inl-_l_

............... O ............... _I_

...... ++ ++++++gggoogg _"'_ MM""""'+',_ ZZZ_, _+'+...t_+'° °ggo ooooo ° gggoggoooooo ooo ggoooo

,,I+ ,¢ 4,
.ii ,¥

+

li-5 - 4

_



0 _ _ I _ _ I

bq

O00C) O0 C) O00C)O
(J , , , , , ° , , ° , , ,

oooooo oooooo _ ,

i _6_d6 dg_d_g
0

o_
oo

_ 000000 000000 i_

_ 666666 oooooo

, _
m_ HU

_'; l r"- ,,¢ tj

f._ ............o _,o_r- oo _o_n_oo v-,

_ r- rr_ e,; 00 0 ,_ o_ t.") 0 m 0 tD I

•_,_ OOt_

_, i k_ I I
r,4 _

M_4M

H Z _ _toO
H 0 0 _ D Z

_ _40

0 O000 C) O0 O C) OC_
_ (N tW (',I _ eq OI (_,I (Xl (_ l_l (",d

¢, ,¢

11-5 - 5



H-5 -- 6

........... ............................. i ,,,l,l + ........ 1111.... i Ullliiiiii ........................ llll,l|+ ............



H-5 - 7



.It

_, ..........m,-.+c_o _,,,;m_;._o d6;.;46 g_d;;6 _d_;_g c,+,';6,',,_6 t._.'
la i ,mPml, Lr) _ I UlU'I _+) 0 u'l _P Irl rp _IP I/') Lr+ r_ _ irll,!
0 1 _ ,"41 _ ,'-41 m ,-'Ii m _ I m P+4 I

t.-+ I _ I C'+ I _ I tsl I (',1 I (',1 I U'+.

U I _ P.l I P'++ ,"+ I _ _ I I'4 P-4 I _ ,-4 I ,-4 ,-4 I I,-.+

M41
, O(::301:3OO OOOOOO (DO(DO(DO (DO0000 OOOC) OO (DIDO000 la,+

++_664._g dA6._6 ;66;6+6 ,16&_66 _66;_6 d66,_66i
I _ I I ,"4 I I ,.'4 I I I _I _4 I I "4 I

Om
UO

I.-4

" °°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°i"i
I_ P-+o_ _ _ I ,mp P-._t" I _I PIP '+ I _I' r.-I r--. I f_ _.4_P I

o,-,.,,,.,+o+,+,.,o,.,o,.,..,,..,.,+,=,+,.,o,.+,.,,=, ,++,,+.+.oo
,_+,-+...,=.,., ,,, ..,,, ,,, ,.+,, ,- ..,,, ,- ,..,,, ,,, ,.+,, ,,, ,_+,, _
m _ oooooo _,ooooo _ooooo ,_ooooo oooooo mooooo .+_

,_O0(DO0 _O(D O0 (D 0 ,_(DO000 O000(DO 00000 0_00000
I,e) _"+ _ _._ _) D,+0

m

o .................................... _,

+.4 ,-I ,-4 P4 ,-4 ,-'1
_b,M

tn(,l

0 0 0 0 0 0 ID_:Z
:z I-4 _- H +-, I--( i-+ u)

I_ O ..... O ..... O ..... O ..... 0 .......... _ I.d _',

O OO _.._O O OOOC) OO OOOOOO C.)OO
N INI I'_1I",.t IN IN _ N IN r',,I CMIN IN _ IN tN I'sl INI C,I C',I t-,I IN P,,I IN IN I'_ IN INI IN IN IN P,,l N IN I",1 (N

Ofx+ i-.+
,41+ .41

l--l-5 - 8



i _ ,_ |- f-., o o C.)_(, cl o1 c3 o _i

I _ I C) 0 _ 0 I fq r-!

ffl b.I Lt) I,/'1 (I) _.J I/I ht;O_ t-( I O_ r4 I

_-4 fr_ t-,I N lr) 0 tri _'_ O_ r,-I _ 0 I_
0

000000 000000

M

" °°°°°°°°°°°°ii............
000000 0000C30

_'_ _" ! ............

" f_l0 (D 000 f'/ 00000 1,1 _-I

_ 00 (.b 00 O,C) 00 C.)O _-_
•r t_ fa_ 0

tj

c............. _
LQ

M I,., al

, 0 0

VI C...... () ..... _h.1=

00C) 0 C) C_ O00000

H-5 - 9



\

H-6

Operation of Existing Coal Plants



Operation of Existing Coal Plants

The analyses perf'ormed wll:h the Systems Analysls Model (See Appendl× G-l)
p1'ocluced projections of futul'e ol)e1'atlon of: extst lng coal-f'tred genel'atlng
plants whtch sel've tile l'eglon, These projections are provtded tn Tables H-6-1
and H-6-2 for t:he assunll)ttons of' expected loads and gas prtces and htgh
Nol'thwest Loads, Slmlla1' lable_ showtng projected coal plant operations for
other sensitivity assulnpt:lons (Low Nol'Lhwest Loacls, High SoLIthwest Loads, Low
Southwest Loads, Htgh Gas Price, anti Low Gas Prtce) are avallable upon
request, In Tables t.l-6-.1 and H-6-2, the values gtven for "No Action" for each
plant: are actual projected valtles fl'Olll SAM, Values given for each other
alternatlve by plant are differences for that alternatlve from tile value glven
above lt by plant for "No Actlon", The lasl column of each Table shows
generatloi_ and generation changes from No Action f:or "generlc coal plants
whlch are added In some cases by tile LCMMto meet load flrm load growth,
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Air Quality Analysis--Coal and Combustion Turbine Plants



Combustion Turbine Air Qual ity Analysis

A methodology for analyzlng alr quallty Impacts from changes In generatlon
from exlstlng combustlon turbine fac111tles Included Irl the SAM had not beer]
developed for" the Inter'tie Development and Use Envlronmental Impact
Statement. Changes In generatlon at existing combustlon turbines were
generally projected by SAM to be small and on'ly the Beaver faclllty tended to
be affected substantlally.

An analysls of the Frederlckson Combustlon Turblne facllity (Flnal Report:
Economlc Analysis of the Envlronmental Effects of the Fredrlckson Combustlon
Turbine Electric Generator, ECO Northwest, 4/84, P. 111-8) used a Gausslan
plume model to project ma×imum impacts of all" pollutants from the plant,
These Impacts when flrlng natural gas were maximum nitrogen oxide
concentratlons of 0.016 l_g/m3 and maxlmum partlculate concentratlons of
0.0014 pg/m 3. When flrlng dlstillate fuel oli, maxlmum amblent
concentratlons were 0.014 l_g/m3 for nltrogen oxldes, 0.0014 l_g/m3
for particulates, and 0,021 l_g/m3 for sulfur dioxlde. Average ground
level concentratlons were projected to be about one tenth of these values,
Average concentrations were based on 1500 hours of operatlon per year, a plant
factor of about 17 percent. Ali these concentrations were negllgible when
compared to amblent air quality standards.

A field measurement program uslng sulfur hexaflourlde (SF 6) as a tracer
showed that ambient alr concentratlons of nitrogen oxldes and sulfur dioxlde
from the Beaver combustion turblne faclllty, when operated in comblned cycle
mode, are far below the air quality regulatory standards (Air Quality Impact
Study of Combined Cycle Operatlon at the Beaver Combustlon Turbine Plant,
Phase I: Summary of Fleld Measurement Programs, Portland General Electrlc,
12/80).

Since the above studles indlcate that amblent concentratlons of alr' pollutants
from combustlon turbine facilities are very small in comparison wlth air
quallty standards lt is unllkely that any but an extremely large change in
annual generation would make any substantlal difference In annual average
concentratlons of air pollutants. Maximum alr quality impacts from each plant
would not be affected by any of the alternatlves slnce these could occur at
any time any of the plants Is operated at capaclty coincldent with adverse
dispersion condltlons, The combustion turbine plants are sufficiently
phy,.'ically distanced from each other that cumulative effects from operating
more than one plant simultaneously are not a concern.

Because of (I) the generally small changes in generation at the existing
combustion turbine facilities', (2) the low levels of ambient air pollutant
concentrations seemlngly associated wlth these klnds of facilities; and
(3) the fact that the only substantial changes occurred at tile Beaver plant
where there was documentation of tile low air quality Impacts, a methodology
such as was used to compute ambient air quality changes for coal plants was
not developed for the exlsting combustion turbine facllities, lt was felt
that computation of air quality changes, considering the inevltab]e
compromises in computlng such values, was not going to enable any better
conclusions than those drawn direct]y, but more qualltative]y, from the
information above,
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Coal Plant Air Quality Analysis

The analysls to determlne the effects on alr quallty resultlng from
differences In e×Istlng coal plant generatlon betweem alternatlves for whlch
the Systems Analysls Model (SAM) was run used the methodology developed under
contract to BPA by the Offlce of Applled Energy Studles, 14ashlngton State
Unlverslty (1987) for the Intertle Development and Use Envlronmental Impact
Statement. The followlng describes the derlvatlon of thls methodology as lt
applles to the exlstlng coal-flred generatlng plants addressed by the analysls
for the Power Sales Contract EIS,

Plume calculatlons were performed by tile contractor uslng the PTDIS Gausslan
plume model to determine ma×Inlum hourly SO2 and total suspended partlculate
(TSP) concentratlons downwind of each source for a range of atmospheric
stablllty classes. Seasonal and annual average SO2 and partlculate
concentratlons were calculated uslng the CDMQCc11matologlcal Gausslan plume
dlsperslon model along wlth the STAR data obtalned from the Natlonal Cllmatlc
Center, Ali changes In concentratlon are presented as functlons of annual
average generatlon by each plant.

PTDIS HOURLYCALCULATIONS

PTDIS is a simple Gausslan plume model that calculates plume rise uslng
Brlgg's formulatlons, and estlmates ground-level concentrations of nonreactlve
specles at speclfled dlsta.nces downwlnd of a single source for a specified
'wind speed, mixing helght, and atmospheric stablllty class.

PTDIS was used in a flat-terraln mode for all power plants to screen Impacts
and determine whlch are potentlally signlflcant,

F1at-terraln calculations were performed for sl× atmospherlc stablllty classes
ranglng from unstable to stable, covering downwlnd dlstances out to 50 kln from
each power plant. Prellmlnary calcu]atlons were used to Identlfy best
receptor- spaclng in order Lo bracket closely the locatlon of maxlmum Impact
for each stablllty condition. Model runs yielded sl× maxlmum concentrations.
The results of this work were maximum hourly concentratlons of SO2 and TSP
for each power plant.

ANNUAL AVERAGECDMQCCALCULATIONS

CDMOCemploys a sector-averaged Gausslan plume algorlthm to calculate
long-term concentratlons at speclflc receptors caused by slngle o__ multiple
point and area sources, For each source-receptor pair, the model determlnes
the concentration assoclated wlth each posslble combinatlon of slx wind speed
classes, six stabllity classes, and 16 wind direction sectors. Tllese
concent_ations are then welghted and summed by the joint meteo_ologlcal
frequency dlstributlon contai led in the STAR data to give a single long-tel_m
average concentration. The impacts of multlple sources a_e summed to glve the
total impact at a receptor.

In applylng CDMOCto specific power plants, results for each source we_'e
obtained at an array of receptors covering all wlnd directlons at seve_al
downwlnd dlstances.
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The prlmary ]ndlcator of annual air qualtty ts the maxtmum annual average
concerltratlon predicted wtthtn the array of receptors, Sulfate content:rations
were estimated uslng CDMQC, assumtng a first-oi'del' sulfur dtoxtde-.to-sulfate
(502 to 504 ) conversion rate of 1 percent per hour, lhe conversion rate
was derived from current literature reportlng fteld and laboratory
measurements of sulfur dloxlde-..sulfate chemAstry tn at:mosl)her c plul_es,

MODEL INPUT

Stack parameters, emtsslon oadtngs per unlt of thermal output, and other
source data have been obtalned from EPA regtonal offtces, local alr pollutlon
control dlstrlcts, and uttllty companies for each of the selected power
plants, Thermal loadlngs were combtned with the operational levels predicted
for vartous alternatives and assumptions concerning slze of loads and gas
prlces to yteld pollutant emlsslon rates for each plant and for each
combination of alternative and assumptions, Model lllput data are shown tri
Table H-7-1,

Table H-7-1
MODEL INPUT DATA

Emlss Ion
Stack Stack Exhaust Exl t Factor

Power Plant Helght Dlameter Temp, Veloclty (lb,IMMBTU) Star Data
(m) (m) (K) (m/s) S02 TSP Locatlon

Centralla 152 4 3 388 33 1 695 0 0 0 Olympla, NA
152 4 3 388 33 1 695 0 030

Boardman 200 6 8 422 37 0 780 0 060 Spokane, NA
Valmy 152 5 8 405 19 0 630 0 010 Lovelock, NV

139 5 2 359 23 0 120 0 010
Colstrlp 152 5 0 366 32 0 120 0 040 Custer, MT

152 5 0 366 32 0 290 0 040
211 7 3 372 32 0 070 0 050

Bridget 152 7 3 325 22 0 300 0 lO0 Rock Sprlngs, NY
152 7 3 325 22 0 300 0 100
152 7 3 325 22 0 300 0 I00
152 9 4 325 17 0 200 0 I00

Sources: Private communications with plant personnel and CFM-VI reports,

MODELOUTPUT

The prlmary model output is Impact coefficients defined In teems of SO2 and
TSP concentrations per unit pollutant emtsston rate. The coefficients deTived
from th:_ model are shown irl Table H-7--2. Because ambient pollutant
concerltrc_tlon is a linear functlon of elnission rate, these iInpact coeff:icienl:s
can then b'_. used to determine changes in ambient pollut:ant concer_twation
related to each alternative and set of aSSUlllptions, lhe results of the
analysis: of air quality impacis, developed t:hlough applylng tile coefficients
from the i,,odel to generation levels ow' changes irl generatioll, for each

H--1---3
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alternative are stlown tn a comparative manner ffor the assLImptlons of expected
loads and gas prices and htgtl Northwest loads tn Tables H-7-3 and 4, (Each
page of each of ttlese tables Is For a different year of the analysis, The
values gtven for "No Action" for each plant are actual projected amblent all'
pollutant concentratlon values dertvecl using the methodology descl'lbed above,
Values gtven for each other alternative by plant are differences For that
alternatlve from the amblent atr pollutant concentration glven above tt: by
plant For "No Action",)

u,lp' 'Atr qualtty impacts were similarly determined For other ass tlons
(sensitivities) for each alternatlve analyzed with SRM, These other
sensitivity assumptions were' (1) low Northwest loads; (2) h}gh Southwest
loads; (3) low Southwest loads; (4) high gas prtce; and (5) low gas prlce,
Air qualtty data 11ke that in Tables H-7-3 and 4 for these other assumptlons
w111 be provided upon request,

Table H-7-2
PACIFIC NORTHWEST

AIR QUALITY CALCULATION FORMULAS
b

Central la
S02MAX = MNs * 1.0940
TSPMAX = MNs * 0.0179
S02 = MNs * 0.005714
SO4 = MNs * 0.0000136
TSP = MNs * 0.00009529 + S04

Boerdman
S02MAX = MNs * 0.2825
TSPMAX = MNs * 0.0215
SO2 = MNs * 0.0005882
S04 = ' _,'s * 0.00000159
TSP = l,fl4s * 0.00005348 + S04

Colstrtp
S02MAX = MNs * 0,0963
TSPMAX = MNs * 0.0259
SO2 = MNs * 0.000440]
S04 = MNs * 0.00000094
TSP = MNs * 0.00009243 + S04

Br i dcje,_
S02MAX = MNs * 0.2065
TSPMAX = MNs * 0.0745
$02 = MNs * 0.001819
S04 = MNs * 0.00000416
TSP = MNs * 0.0006391 + S04

S02MA,< = MHs * 0.2186
TSPMAX = MNs * 0.005/
S02 = Ml4s * 0.001696
S04 = MNs * 0,00000522
fSP = MNs * 0.00005221 , S04

H-7-4
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LIMITS OF UNCERTAINTY IN AIR QUALITY ANALYSES

Gaussian Plume Calculations

Both the maximum 1-hour average concentrations and tile maxtmum annual average
COrlcentrattons For SO2, SO4, and TSP were calculated using Gaussian plume
models for point sources, As a result, both sets of calculations are
restricted by t:he Inherent uncertatnLles associated wtth using a Gaussian
plume model of atmospheric transport and dlfFusion, l'hese uncertainties arise
from ttle assumptions of homogeneous, stationary turbulence; steady-state
conditions; and constant wlnd speed tri the model and firom Lhe use of empirical
but nonslte specific diffusion coefficients, lt is generally assumed that
these uncertalntles, under the best of conditions, 11mlt tile accuracy of a
Gaussian plume calculatIon to approximately a factor of two,

Addltlonal llmltatlons to the accuracy of tile results al'e introduced In both
short-term and long-term calculations for power plants located In r'ough
terrain, Neither PTDIS (short-term) nor CDM (long-term) account for tile
effects of complex terraln, These effects generally 11_ply that during stable

,'condltlons hlgh surface concentratlons may result from Implngement of a plume
upon a terraln obstacle, whlle durlng unstable or neutral condltlons, the
plume may pass closer to tile surface than predlcted for a slmllar flat terraln
case, The Complex Terraln D1sperslon Model (CTDM) now under development by
EPA Is designed to address the stable and neutral cases, but lt was not
available to the contractor In developlng thls methodology, Unfortunately, lt
Is not posslble to asslgn a level of uncertalnty for tile effects of complex
terraln since tile results are extremely slte dependent,

Other factors whlch affect the accuracy of the calculations Include posslble
errors in emission data; the use of SrAR meteorologlcal data from Natlonal
14eather Servlce sltes located too far from the power plants of concern; the
assumptlon of a I percent per' hour flrst order converslon rate of SO2 to
S04; and the assumptlon that wet and dry deposltlon are negligible wlthln
the transport dlstance to the maxlnlum receptor. The end result of ali off
these uncertainties is that the alr quallty impact cannot be estlmated to be
ino_e accurate than a factor of two In the best clrcumstances and In cases wltll
compllcatlng features the uncertainty probably Increases substantlally,

H-I h
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H-8

Coal Consumption, Land Use, and Water Consumption Impacts
Related to Operation of Existing Coal-Fired Generating Plants



Coal Mining and Coal-Fired Generation

Impacts of coal mlnlng, plocessing and tl'ansporl:at]on, as well as ],]pacts
of the construction and operation off coal..fi<ed genel'at:ing plants irl
genelal are described In Appendices F and H-.lb, This discLISSiOll Is
Intended to present lnfoill_ation pertinent to the specific, e×]stlng
coal-fired gellerat:]ng plallts addressed in the analyses of al[el'nat:ives
peifolmed with the Systems Analysis Mode] (SAM), Since the changes ill
generation among al telnatlves for the Corette p]ant were small and t:he
plant ltself is ClUJte small, an analysis of coal use, land /Ise, and water'
coilstlmp[ion lnlpacts was not perfol'mecl for this plant,

Over half the, nation's demonstrated coal reserves lies west of t:ile
Mississippi Rlver, mostly in ttle nortilern Great Plalns and Rocky Mountairl
provinces (Table H-8.-.1), Coal resources in these areas have several
conmlon characteristics' tile Federal government owns most of the coal
lands', competttlon for surface land use is relative]y low; much of the
coal is near the surface and can be easily strip-mined; ttle coal has a
low energy value and a low sulfur content', and water resources In mining
areas are scarce, In Nyoilllng and Montana, condltlons for surf'ace mining
approach the ideal, with coal seams 50-75 feet thick and overburdens
30-.50 feet thick, Over 90 percent of Nestern coa] is mined at the
surface (Office of Technology Assessment, 1979), and the majortty of
Nestern strip-mlnes have been open since the late ]96Os.

Table H-8-I

DEMONSTRATEDCOAL RESERVEBASE FOR SELECTED WESTERNSTATES
(Mill ions of Short Tons)

Mi ni ng Total
Sta te Hethod Bi t Ulill nous _SCl[___].b_j..t.L_U]li___l)C_).t)__S_.L}__Lqll.j t e- Tonnaqe

Ar i zona Surface 281 O O 28]
Montana Surface O 33,625 ] 5. 765 49,390
New Mexico Surface 815 1,758 0 2,573
Mash1ng toll Surface 0 129 9 ] 38
Nyomi ng Surface 548 26,564 O 27, ] ]2

Sources' Na[tonal Coat Association, "1983 Fac[s About Coal" (Nashington,
D.C.' Nationa] Coal Association, 1983).
OfFice of Coal/Nuclear Electric Power aild Alternative Fuels, Energy
Infiormat]on Administration, U,S, Department of Enevgy,

Tab]e H--.fi-2 shows 1980-.1984 coa] rece]pts for PNN power plants. Alttlough
p]ants usually stockpile coal for future use, these receipts p1ovide a
relatively accurate measure of annua] amounts of coal bu_ned pe_
individual power plant, Receipts represent coal use fo_ all units
currently ooerating at a generating station.
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Table H-8-2

COAL RECEIPTS AT PACIFIC NORTHWESTPOWERPLANTS
(tons)

Year
Power Plant 1980 1981 1982 1983 1984

Boardman 1,075,000 1,164,000 1,135,000 0 352,000

Centralia 4,00,000 4,.400,.000 4,400,000 3,600,000 3,600,000

Colstrip 2,542,000 2,692,000 2,103,000 1,499,000 4,552,000

Bridget 5,839,000 6,449,000 6,025,000 4,317,000 4,462,000

Valmy 0 337,000 7]6,000 822,000 635,000

Sources: Energy Information Administration, U.S. Dept. of Energy, ' "Cost and
Quality of Fuels for Electric Utility Plants," U.S. Department of
Energy, Washington, D.C., 1981-1985.

Table H-8-3 identifies surface coal mines serving coal-fired power plants
addressed in the EIS. Several of these mines provide coal to more than
one power plant; therefore, tonnage figures for individual mines do not
necessarily indicate production dedicated to a single station. For
example, mines in Campbell County, Nyoming, supply coal to local plants
as well as to the Boardman unit in Oregon. In contrast, the Centralia
mine, in Nashington State, supplies only the Centralia units.

Table H-8-3

COAL MINING ACTIVITIES RELATEDTO PACIFIC NORTHWESTPOWERPLANTS

Location Over- Ratio
Power of Fuel burden (Cover/ Tons Mined
Plant Source Mine (feet) Coal) 1982 1983 1984

Boardman Campbell, NY Belle Ayre 98 1.3:1 15,161,298 13,825,242 13,417,442

Centralia Lewis, NA Centralia 250 8:1 4,200,00 4,120,000 3,690,000

Colstrip Rosebud, MT Rosebud 150 4:1 9,446,905 9,564,905 11,907,099

Jim Sweetwater, Bridget 120 6:1 6,100,00 4,300,000 4,300,000
Bridget WY

Valmy Humbolt, UT Underground .......

Source: Keystone Coal Industry Manual, 1983-1985.
Note: Underground mines are shown by name and location for completeness but

they do not contribute to land disturbance to the extent that surface
mines do.
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Table H-8-4 shows past and present reclamation efforts assoclated with coal
plants in the PNW. The values shown for land disturbed represent only those
acres affected by direct coal removal, and do not include other land-use
activities such as roads and power line corridors. The ratio of tons
extracted to total land disrupted is a function of coal seam thickness and
mi n ing methods used.

Tab le H-8-4

COAL SURFACEMINING LAND RECLAMATIONACTIVITIES RELATED
TO PACIFIC NORTHWESTPOWERPLANTS

Coal Mined Total Land Total Land
Power Plant Mine BY Oct 86 I/ Disturbed 2/ Reclaimed 3/

w m

(tons) (acres) (acres)

Boardman Belle Ayre 136,013,303 2,316 451

Central i a Central la 54,453,000 3,200 900

Col stri p Rosebud 118,456,701 2,087 1,946

Jim Bridger Bridger 57,236,000 3,800 1,166

Sources' Personal communication with Office of Surface Mining staff, U.S.
Dept of the Interior, Denver, Colorado, December 1985-January 1986.

Personal communication with Land Quality staff, Hyoming Dept. of
Environmental Quality, December 1985-January 1986.

Personal communication with Mining and Minerals Division staff, New
Mexico Dept. of Energy and Minerals, January 1986.

Personal communication with Manager of Permitting, Washington
Irrigation and Development Company, January 1986.

1/ Tonnage mined to date is an approximate figure based on available
references. None of the figures provided include tonnage mined prior to
1972. Figures for Belle Ayre and Bridger extend through 1985; for
Centralla and Rosebud through 1984.

2/ Does not include land used for facilities, road, or power line corridor.
3/ Includes land in all reclamation phases.

Analysis of Coal, Land, and Water Use for
Existing Coal Plants Included in SAM

For BPA's Intertie Development and Use Environmental Impact Statement
(EIS), the Office of Applied Energy Studies at Washington State
University (1987) developed coefficients under contract to BPA for use in
relating electrical generation at coal-fired power plants to requirements
for fuel, cooling water, and to land disturbance by strip mining
operations. These same coefficients were used in this EIS to assess coal
consumption, water use, and land use impacts related to coal plants.
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Coal Use Coefficients: The steps followed to derive the coal use
coefflcient (amount of coal used peT" unit of electricity generated, e.g.,
tons of coal/MNh) at each power plant were: (]) relate MNh generation to
heat requirements using plant heat rates and then', (2) relate heat
requirements to fuel requirements using heating values of the coal in use
at the plant. The sources used to obtain these data included
publications of the U.S. Energy Information Administration ("Cost and
Quality of Fuels for Electric Utility Plants" and "Historical Plant Cost
and Annual Production Expenses for Selected Electric Plants" various
years). Formulae for determining changes in fuel use using the
coefficients so derived are reported in Table H-8-5.

Table H-8-5

FORMULAEFOR CALCULATING COAL USE CHANGES
ASSOCIATED INTIH CHANGES IN ANNUAL GENERATION

FOR PAOlFIO NORTHWESTCOAL PLANTS
(Results in units of 1,000's of tons of coal)

Valmy MNs * 4,36
Colstrip MNs * 5.716
Boardman MNs * 5.882
Central ia MNs * 5.948
Bridger MNs * 5.251

Land Disturbance Coefficients: These coefficients were used to determine
land disturbance associated with surface coal mining to supply coal-fired
power plants serving the Pacific Northwest. The units are acres/MNh.
The assumption is made that the disturbed acreage increases at tile rate
at which the amount of coal mined increases. Mining from thin coal seams
will produce more disturbance per MNh than mining from thick seams. The
data used to derive these coefficients came from various sources. Some
were obtained from the mine operators, some from a proprietary data
collection of the contractor, and some from the Keystone Coal Industry
Manual published annually by McGraw-Hill. The tons per acre of coal
mined was obtained directly in some cases, but in others it was derived
from the overburden thickness and overburden ratio together with the
density of the coal. Formulae for the calculation of changes in land
disturbance at surface coal mines are shown in Table H-8-6.

Table H-8-6

FORMULAEFOR DETERMINING LAND DISTURBANCECHANGESAT
COAL MINES ASSOCIATED WITH CHANGES IN ANNUAL GENERATION

FOR PACIFIC NORTHWESTPLANTS

(Results in acres per year; coal use values
derived using the formulae in Table H-8-5)

Valmy Underground Mine - Not Applicable
Colstrip Coal Use E 53.592
Boardman Coal Use E 58.722
Centralia Coal Use E 17.017
Bridger Coal Use E 15.062
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14ater Use Coefficients: The coefflclents tlsed are presented tn Table H--FI-7.
They were derived from data In Thomas, J. L., 1975, 14ater Requirement:s and
laastewater Potential of Coal-Enerc_. Facilities (tn Montana Academy of Scierlces
(ed,), Proceedings of tile Fort Union Coal Field Symposium, Vol, 2, Ac_!at.lc
Ecosy_stems, Hagen Printing Company, Billings, HT, Pp. 179-190), Thomas gave
data for water requirements of alternate cooling systems for a 1000 Ml4e plant
operating at 70 percent capacity. The assumption is made that water use is
proportional to generat]on ]eve] alld can be expressed In units of acre-feet
per average annual MN using Thomas' data. The aSSLImptlon iS generally valid
although the coefficients used probably result in a slight overestlmation of
changes in water use. However, thls is strictly true only if plants are
equipped with variable speed pumps, In practice, pumps may be ]eft running
during nongenerattng periods to enable fast startup on demand.

Table H-8-7

FORMULAEFOR DETERMINING WATERUSE FROM ANNUAL
GENERATIONFOR PACIFIC NORTHWESTPLANTS
(Results in units of acre-feet of water)

Valmy MNs*14,35
Co]strip MNs*21.6
Boardman MNs*24.4
Centralia MNs*21.6
Bridger MNs*2!.6

All comparisons of water use by plants and discharge to surface waters were
based on discharge conditions in the early 1980s, Actual stream flows in the
future may be different, but no attempt was made to forecast actual stream
flows for future years.

For most plants using water from surface streams, change in water use was
compared to the minimum daily stream discharge for the period of record of the
source water. This is a very conservative analysis and represents an extreme
worst case scenario.

Measurements of stream discharge reported by the U.S, Geological survey (USGS)
are estimates made with varying precision. This precision is generally known
and is reported for most USGS gauge stations. Records rated as "excellent"
signify that 95 percerlt of measured daily discharges are within 5 percent of
the true value, "good" ratings are within IO percent, "fair" within
15 percent, and "poor" have less than fair accuracy (John Bader, pers. comm.,
May 1987). Levels of change within the error range would be unmeasureable.
In addition, surface runoff in any area varies from year to year depending
largely on meteorological conditions. This variation is usually much greater
than the measurement error.

For the Valmy Plant which uses groundwater for cooling, a similar approach was
used, but changes in water use were related to acquifer rer.harge rather than a
streamflow. Groundwater resources are less accurately measured than surface

H-8-5



water resources. Aqulfer recharge Is the volume of water which enters a
groundwater basln, usually measured on an annual basls, lt comes from
preclpitatlon in the basln, seepage from surface water, and inflow of
groundwater. Often, recharge is only roughly estimated from water budgets, or
Is not known at all.

Results of Coal Use, Land Disturbance, and Water Use Impact Analysis

The results of the coal use analysls are shown in Table H-8-8 and 9. The
results of the land Jlsturbance analysis are shown in Table H-8-IO and II.
Only results for expected loads and gas prices and for high Northwest loads
are provided. Results for the other sensltivity assumptions (Low Northwest
loads, High Southwest Loads, Low Southwest Loads, High Gas Price, and Low Gas
Price) are available upon request. In Tables H-8-8 through H-8-11, the values
glven for "No Action" for each plant are actual projected values derived using
the respective coefficients described above. Values given for each other
alternatlve by plant are differences for that alternative from the value given
above it by plant for "No Action." Results of the water use analysis are
provided in Chapter 4 of the main body of this EIS,

H-8-6
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Resource Addi t ions

The Least Cost Mix Model (LCMM) was used to determille future resource

development needs witIiin the region. These results are then input to the

System Analysis Model (SAM). Tables H-9-1 and 11-9-2 show the resource

additions used for each of the alternatives analyzed with SAM. Results are

shown for only the expected loads and gas pri(.'esand high Northwest load

scenarios. No resource additions were necessary under the low Northwest load

case. Since the other sensitivity asstunptions (high and low Southwest toads

and high and low gas prices) do not affect Northwest resource needs, the

results from the expected load scenario were used for these cases. Results
from the No Action Alternative were used for Alternatives 1.2 and 4.4, since

these cases did not involve changes in the amount of firm load.

Values given for the No Action Alternative represent cumul_tive average annual
MWs of resource additions (e.g., values for 1998 include all additions which

occurred from 1989 through 1997). Values for the other alternatives are

incremental to those given for the No Action Alternative. Small resources

include small hydro, cogeneration, and other renewable resources. As with

conservation, SAM treats these as nonschedulable resources, so they are
reflected as reductions in the amount of firm load which must be served.

Certain scenarios, primarily those with high Northwest loads, have resource

needs in the near-term before major resources can be built. As a result,

short-term purchases are reserved in order to maintain regional load/resource
balance. These were then modeled in SAM in a manner similar to combustion

turbines. Actual usage of these reserved purchases can be found in

Appendix H-5.

Table H-9-3 show_; the amount off firm surplus available in SAM, given the above

resource additions. Values are given for both the expected loads and gas

price and high Northwest load scenarios. As with Tables H-9-1 and H-9-2,
results for Alternatives 1.2 and 4.4 are identical to the No Action

Alternative, and results for the sensitivities involving gas prices and
Southwest loads are identical to the meditun Northwest load scenario.

An additional "resource" available to meet load is the "conversion" of

existing power sales contracts to California utilities tc) exchanges or to

capacity sales. At the time of the SAM analysis, there were two such

convertible contracts, Southern California Edison's and another with Burbank,

Glendale, and Pasadena, which were converted at different times as I_eeded for

different alternatives. The timing of these conversions is shown on

Table H-9-9. Since t e analysis was performed, both these contracts have l)_n
converted.
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Table H-9-1
Cumulative Resource Additions (aHW)

Medium Loads and Gas Prices

Small Reserved

Year Alternative Conservation Resources Nuclear Coal Purchases

1989 No Action 5 0 0 0 0

4.1, Case B 0 0 0 0 0

4.1, Case A 0 0 0 0 0
4.3 +2 0 0 0 0

1990 No Action 5 0 0 0 0

4.1, Case B 0 0 0 0 0

4.1, Case A 0 0 0 0 0
4.3 +2 0 0 0 +41

1991 No Action 5 0 0 0 0

4.1, Case B 0 0 0 0 0

4.1, Case A 0 0 0 0 0
4.3 +2 +317 0 0 0

1992 No Actlon 42 0 0 0 0

4.1, Case B -4 0 0 0 0

4.1, Case A 0 0 0 0 0
4.3 +8 +317 0 0 0

1993 No Action 74 47 0 0 0

4.1, Case B -8 0 0 0 0

4.1, Case A 0 0 0 0 0
4.3 +20 +378 0 0 0

1994 No Action 115 61 0 0 0

4.1, Case B -ii 0 0 0 0

4.1, Case A 0 0 0 0 0
4.3 +33 +391 0 0 0

1995 No Action 155 77 0 0 0

4.1, Case B -14 0 0 0 0

4.1, Case A 0 0 0 0 0
4.3 +86 +404 0 0 +6

1996 No Act10n 201 168 0 0 0

4.1, Case B -18 -7_ 0 0 0

4.1, Case A -2 -75 0 0 0
4.3 +57 +334 0 0 +97

1997 No Actlon 244 183 0 0 0

4.1, Case B -23 -108 0 0 0

4.1, Case A -5 -75 0 0 0
4.3 +66 +333 0 0 0

1998 No Actlon 287 324 0 0 0

4.1, Case B -27 -208 0 0 0

4.1, Case A -8 -200 0 0 0
4.3 +75 +209 0 0 0
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Table H-9-1
Cumulative Resource Additions (aHW)

Hedlum Loads and Gas Pr ices
(Cont Inued)

Smal i Reserved

Year Alternative Conservation Resources Nuclear Coal Purchases

1999 No Action 333 324 0 0 0

4.1, (',aseB -32 -208 0 0 0

4.1, Case A -9 -200 0 0 0
4.3 +84 +209 +806 0 0

2000 No Action 379 324 806 0 0

4.1, Case B -38 -208 -806 0 0

4.1, Case A -i0 0 -806 0 0
4.3 +93 +209 0 0 0

200] No Action 428 324 806 0 0

4.1, Case B -46 -208 -806 0 0

4.1, Case A -II 0 -806 0 0
4.3 +i00 +209 0 0 0

2002 No Actlon 476 324 806 0 0

4.1, Case B -53 -208 -806 0 0

4.1, Case A -ii 0 -806 0 0
4.3 +109 +209 0 0 0

2003 No Actlon 525 324 806 0 0

4.1, Case B -61 -208 -806 0 0

4.1, Case A -13 0 0 0 0
4.3 +117 +209 +815 0 0

2004 No Actlon 576 324 1621 0 0

4.1, Case B -71 -208 -1621 0 0

4.1, Case A -14 0 -815 0 0
4.3 +1.22 +209 0 0 0

2005 No Actlon 630 324 1621 0 0

4.1, Case B -84 -208 -1621 0 0

4.1, Case A -15 0 -815 0 0
4.3 +124 +240 0 0 0

2006 No Actlon 683 324 1621 0 0

4.1, Case B -i00 -208 -1621 0 0

4.1, Case A -15 0 -815 0 0
4.3 +123 +240 0 0 0

2007 No Actlon 735 324 1621 0 0

4.1, Case B -115 -208 -1621 0 0

4.1, Case A -16 0 -815 0 0
4.3 +i21 +240 0 +87 0

2008 No Act 1on 781 324 1621 0 0

4.1, Case B -130 -208 -1621. 0 0
4.1, Case A .-16 0 -815 0 0
4.3 +118 +240 0 .+190 0
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Table H-9-2
Cumulative Resource Additions (aMW)

High Northwest Loads

Sma 1.L Rese rw._d

Year Al. ternative (JonservaL Ion Resott):ces Nuclear Coal Pttrc.l_ases

1989 No Action 8 0 0 0 1.90

4.i, Case B -1 0 0 0 -190

4.1, Case A 0 0 0 0 -[90
4.3 0 0 0 0 +85 2

1.990 No Actio_ 8 0 0 0 665

4.1, Case B -t 0 0 0 -665

4.1, Case A 0 0 0 0 -600
4.3 0 C) 0 0 +85 2

1991 No Action 8 411. 0 0 742

4.1, Case B -[ --411 0 0 -742

4.1, Case A 0 0 0 0 -603
4.3 0 0 0 0 +878

1992 No Action 87 415 0 0 1165

4.1, Case B -40 -415 0 0 -1165

4.1, Case A 0 0 0 0 -613
4.3 0 0 0 0 +885

1993 No Action 133 699 0 0 1127

4.1, (]ase B -42 -652 0 0 -1127

4.1, (]ase A 0 0 0 0 -613
4.3 0 0 O0 0 +863

1994 No Action 188 790 0 0 1490

4.1, Case B -43 -729 0 0 -1.490

4 .I, Case A 0 -18 0 0 -596
4.3 0 0 0 0 +885

1995 No Action 242 840 0 0 1807

4.1, Case B -44 -409 0 0 -1807

4.1, Case A 0 -18 0 0 -656
4.3 0 0 0 0 +885

1996 No Action 299 879 0 0 2205

4.1, Case B -43 -194 0 0 -2042

4.1, Case A 0 -17 0 0 -813
4.3 0 0 0 0 +884

[997 No Action 352 91.7 11.621 0 827

4.1, (;ase B -44 -212 -81.5 0 -827
4,1, Case A 0 -1.8 0 0 -814
4.3 0 0 0 0 +885

1998 No Action 404 957 162l 0 1480

4.1, Case B -lF3 -222 -81.5 0 -1480
4.1, Case A 0 -18 0 0 -813
4.3 0 0 0 0 +885
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Table H-9-2
Cumulative Resource Additions (aNW)

High Northwest Loads
(Cont inuecl)

8mal l Reservecl

!e.aL: 6._[.._e_!'!:_a_.tt V_.'. _jo,se r.v,.:,t :!:0,_. !_._sc>rc..es. Nu_.-!:e_._: _q_o_t !!._.tr ch_..S_.S

1.999 No Act ton 460 957 162l 2040 0

4. t, Case g -44 -205 0 -2040 0

4.[, Case A 0 -18 0 -8[2 0
4.3 0 0 0 +886 0

2000 No Act ton 5t6 957 1621. 2721. 0

4.1, Case B -46 -205 0 -2034 0
4.1, Case A 0 -18 0 -81.1 0
4.3 0 0 0 +886 0

200[ No Ac t:.ton 574 957 1621 3i64 0

4.l, Case B -47 -205 0 -2034 0
4.t, Case k 0 -18 0 -811 0
4.3 0 0 0 +886 0

2002 No Actton 63l 957 162[ 3807 0

4. t, Case B -47 -205 0 -2637 0

4.1, Case A 0 -18 0 -813 0
4.3 0 0 0 +886 0

2003 No Actlon 688 957 1.621 4271 0

4.1, Case B -48 -205 0 -2097 0

4.1_ Case A 0 -18 0 -814 0
4.3 0 0 0 +886 0

2004 No Act ton 745 957 1621 4999 0

4.1, Case B -49 -205 0 -2243 0

4.1, Case A 0 -18 0 -814 0
4.3 0 0 0 +886 0

2005 No Act:ton 802 957 11621. 5497 0

4.1, Case B -50 -205 0 -2241 0

4.1, Case A 0 -18 0 -813 0
4.3 0 0 0 +886 0

2006 No Actlon 855 957 1621 6021 0

4.1, Case B -51 -205 0 -2241 0

4.1, Case A 0 -18 0 -814 0
4.3 0 0 O +886 0

2007 No Act 1on 906 957 1621 6447 0

4.1, Case B -51 -205 0 -2241. 0

4.l, Case A 0 -18 0 -816 0
4.3 0 0 0 +886 0

2008 No Act ton 949 957 1621 6928 0
4.1, Case B -50 -205 0 -2241 0
4.1., Case A 0 -1.8 0 -815 ()
4.3 0 0 0 +886 ()
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TABLE H-9-4

CONVERSION OF CALIFORNIA CONTRACTS

Southern Burbank, (;IIenda I e,
Ca l tfornla Edison and Pasadena

A I t erna t Ive (__TJ_m_e.__f_Co_nye_fs_.!._9_o)_ .(Tj.m..e_,.p.,fO_o_qve_rs 19_n)
h

Expected Loads &
Gas Price

No Action June 2003 July 2004

1.2 June 2003 July 2004

4,1, Case A No converslon No conversion

4,1, Case B No conversion No conversion

4,3 At start of study At start of study

4.4 June 2003 July 2004

lilEh Northwest Loads

No Action At start of study At start of study

1.2 At start of study At start of study

4.1, Case A June 1995 June 1995

4.1, Case B June 2003 June 2003

4,3 At start of study At start of study

4.4 At start of study At start of,.study
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PROGRAMMATIC AGREEMENT
FOR COMPLIANCE WITH THE

NATIONAL HISTORIC PRESERVAT], ;IiN ACT
A m,o n g

• Bonneville Power Ar_hntntsla'ation

• Bm'eau of Reclmnatton, Paetllc Nortllwe.mt Region

• U.S. Army Corps of Enghleers, North Pacific Division

• Nattomd Park Sk_lwtce, PacAflc Northwest Region

• U.S. Forest Service, Region 1

• Confederatx_d 'lkd_ of tim Colville I_ervatton

• Spol_m 'lh'il)e of Indtmx,_

• hlallo, Montana, mad Waslflngton State Historic Preselwation Omcers

• Advisory Council on tIistorlc Preservation

Regarding

FEDERAL COLUMBIA RIVER POWER SYSTEM

HYDROELECTRIC OPERATIONS

WtlEREAS, hydroelectric project el)orations of the Federal Columbia River

Power System, including power marketing policies and programs under the

direct nad/or indirect jurisdiction of the Bonneville Power Administ_ration (BPA),

the Bureau o[' Reclamation (I3ureau), and the U,S, Army Corps of Engineers

(Corps), may have an oi/bcL upon properties inc]udod ira, oligdble lhr inclusion in,

or potentially eligible tbr inclusion in the National Regdstor of Historic Plnces

(Register); and

WHEREAS, I]PA lans requested the comments of the Advisory Council on

Historic Preservation (Council) pursuant to Section 106 of' the National Hist,()ric

l)reserval, ion Act (16 U,S,C, 470 f) and its implementing regulations, "l)vot, ection of

Historic Prol)erties: (36 CFI{ Part 800); and

WHEREAS, the historic properties potentially affected nro within or

immediately adjacent to the reservoir drawdown zones (hereinafter affected area)

in the project areas of' (]rand Coulee (I,ake Roosevelt) and Hungry Horse 1)ares,

owned and operated by the Bureau, and the I)worshak, I,ibby (l,ake Koocataus_l),

and Albeni Falls (l,ake 1)end Oreille,) l)ams, owned and operated by the C()l't)s; and

l,'eder.l ('oltzt;zbia River llydroeh, clric Operctlio;l.,s' ........1
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WHEREAS, tile National Historic Preserwltion Act requires Federal agencies

having direct or indirect jurisdiction over an undertaking to take into account the
i i ' ¢elIect of the undertaking on tustonc properties; and

WHEREAS, 1.]PA power marketing policy and program undertakings, as

power system management actions, are under the direct and/or indirect

jurisdiction of BPA, the Bureau, and the Corps; and

WHEREAS, the BPA, the Bureau, and the Corps, in exercising their

independei_t power system management authorities and in fulfilling their

responsibilities for historic properties, intend to meet this shared responsibility

lhr historic properties in a timely manner; and

WHEREAS, the operation of the Grand Coulee Project affects land within the

boundaries of' the Colville Indian Reservation and the Spokane Indian

Reservation, and lands administered by the National Park Service (NPS); and

WHEREA_S, the Bureau, the NPS, the Confederated Tribes of the Colville

Reservation (Colville Tribes), the Spokane Tribe of'Indians (Spokane Tribe), and

other parties have ratified the Lake Roosevelt Cooperative Management

Agreement; and

WHEREAS, Dworshak Reservoir, Hungry Horse Reservoir, Lake Koocanusa,

and Lake Pend Oreille are partially within National Forests administered by the

U,S, Forest Service, Regdon 1;

NOW TItEREFORE, it is mutually agreed that BPA, the NPS, the Bureau,

and the Corps will identit)¢ and manage historic properties in accordance with the

fbllowing stipulations'

S'I2PUI_kTIONS

BI)A, the Bureau, the NPS, and the Corps will en_oure that the fbllowing

measures are carried out'

1. Survey and Evaluation

BPA will participate with the Bureau, the NPS, the Corps, the Colville Tribes,
"_ { •and the Spol ane Tribe, as appropriate in accordance with their respective
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jurisdictions, to complete intensive surveys 1 of historic properties and properties

possessing traditional cultural value to Native Americans, at the project

reservoirs listed above. (Exhibit A shows the present status of historic

preservation activities.) The Bureau, the NPS, the Corps, the Colville Tribe, and

the Spokane Tribe will ensure that surveys are performed in accordance with

accepted archaeological practices as defined in 36 CFR Part 800, Section 110

Guidelines, and the Secretary of the Interior's Standards and Guidelines. Site

evaluations will be done in accordance with 36 CFR Part 63 and the above-

referenced guidelines. Surveys and evaluations will be done in consultation with

tlm appropriate SHPO _nd appropriate Native American tribes in accordance

with 36 CFR Part 63.

Intensive surveys wi!l be initiated at all affected areas within two years from

execution oi' this Agreement, and proceed as quickly as possible thereafter. The

Bureau, the NPS, the Corps, the Colville Tribes, and the Spokane Tribe, as

appropriate, shall provide copies of completed survey reports to BPA, interested

Native American tribes, the U.S. Forest Service, and the appropriate SHPO.

2. Action Plans

Once intensive surveys are completed for each affected area, the Bureau, the

NPS, the Corps, the Colville Tribes, or the Spokane Tribe, as appropriate, will

consult with BPA and the appropriate SHPO to develop a draft Action Plan for that
area.

Action Plans will identif_¢:

• Research design (including criteria for determining which properties

may be likely to yield infbrmation important in prehistory and history);

• Determinations of Register eligibility; and

• Methods of mitigating adverse effects on Register and Register-eligible

properties (including in situ preservation and law enforcement),

monitoring, and curation.

Appropriate Native American tribes and traditional spiritual leaders will be

consulted about, properties possessing traditional cultural value t,o Native_

Americans, and provided a reasonable opportunity to comment on each draf't

1 Intensive survey describes the distribution of properties in an area; determines the numl_er,
location, and condition of the properties; determines the types of properties actually present wit.hi,i

-- t.he ar_.a: permits classification of individual properties; and rc'cords the physical exWnt of the
specific properties. 48 i":-'d. Reg. ,|,1716, ,14722 (1983).
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Action Plan, and the Forest Service will be afforded a reasonable opportunity to

comment on the draft Action Plans for Dworshak Reservoir, Hungry Horse

Reservoir, Lake Koocanusa, and Lake Pend Oreille. Upon completion of the

coordinated draft Action Plan for each affected area (within 18 months of

completion of the intensive survey for the subject project), the draft Action Plan

willbe submitted to the Council for review and comment.

Each final Action Plan will be implemented when mutually accepted by the

managing agency or tribe, the appropriate SHPO, the Forest Service if the affected

area is on Forest Service ]ands, and _he Council. In consultation with other

involved jurisdictions and affected Tribes, the lead agency for each Action Plan

will prepare an annual report of activities performed during the year. The lead

agency will provide copies to BPA, the Council, the appropriate SHPOs, other

interested agencies, and appropriate Native American Tribes.

3. Interim Management

Interim management of historic properties at these project reservoirs will be

conducted in accordance with the steps in the Council's regulations, 36 CFR

Part 800. Until such time as the approved Action Plan is implemented, and prior

to any change in operating constraints, the appropriate agency or tribe will

implement the steps detailed in the regulations for identification, evaluation, and

management of historic properties. .

4. Professional Qualifications

Supervisory personnel managing the implementation of each Action Plan

shall, at a minimum, meet the professional qualifications detailed in the

Secretary of the Interior's "Standards and Guidelines for Archeology and Historic

Preservation," 48 Fed.Reg. 44716, 44738 (1983).

5. Other Historic Properties Management Considerations

a. If human skeletal material is discovered during the intensive survey or

during implementation of the Action Plan, the Bureau, the NPS, the Corps, the

Colville Tribes, or the Spokane Tribe, as appropriate, will consult with local law

enfbrcement authorities and the appropriate SHPO; or, if the skeletal material

appears to be of Native American origin, will consult with the affected tribe and

appropriate SHPO to prepare and implement a burial disposition plan in

accordance with the North Ame2-ican Graves Protection and Repatriation Act
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(P.L. 101-601). BPA will participate in implementing the approved/agreed upon

burial disposition plan.

b. The Bureau, the NPS, the Corps, the Colville Tribes, and the Spokane

Tribe shall curate archaeological data, artifacts, field notes, photographs, and

other records in accordance with the standards, guidelines, and principles in 36

CFR 79, "Curation of Federally-Owned or Administered Archeological

Collections: Final Rule" (55 Fed. Reg. 37839); the Council's "Treatment of

Archaeological Properties: A Handbook;" and in "Archeology and Historic

Preservation: Secretary of the Interior's Standards and Guidelines," 48 Fed.

Reg. 44716 (1983).

c. The Bureau, the NPS, the Corps, the Colville Tribes, or the Spokane Tribe

shall prepare and distribute final reports to interested parties for each project

listed above, for the affected area within their respective jurisdiction, within two

years after full implementation of the Action Plan. Final reports will include the

results of survey, evaluation, and mitigation.

6. Existing or new Memorandum of Agreement (MOA), or an existing

Programmatic Agreement for the operation and management of individual

project reservoirs included in this Agreement, may be substituted for this

Agreement. In the absence of a substitute MOA or Programmatic Agreement,

the terms of this Agreement shall be implemented for each project reservoir.

7. Any party to this Agreement may request its amendment, whereupon the

parties will consult in accordance with 36 CFR 800.13 to consider such

amendment.

8. If a signatory to this Agreement determines that the terms of the Agreement

cannot be met, or that a change is necessary to meet the requirements of the law,

that signatory will immediately request the consulting parties to consider an

amendment or addendum. Any necessary amendment or addendum will be

executed as defined in 36 CFR Part 800. If a dispute arises regarding

implementation of the Agreement, BPA will consult with the objecting party(ies)

to resolve the dispute. If the dispute cannot be resolved, further comments will be

requested from the Advisory Council, as defined in '36 CFR Part 800.
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9. Any party to this Agreement may suspend it by providing 30 days written

notice to the other consultiug parties. Additional consultationswill then occur ill

aneffort to resolve any issues, and to reimplement the Agreemen_ in a,nended
form.

10. Execution and implementation of this Programmatic Agreement evidences

that BPA, the Corps, Bureau and the NPS have satisfied their Section 106

responsibilities for hydroelectric project operations (including BPA power

marketing policies and programs) affecting the reservoir drawdown areas of

Grand Coulee, Hungry Horse, Dworshak, Libby, and Albeni Falls Dams.

1 1. Ali activities set forth in this Agreement are subject to availability of {hnds.

If lack of' funds results in failure to carry out the terms of this Agreement, BPA,

NPS, the Bureau, and the Corps will again request the Council's comments in

accordance with 36 CI_R Part 800

EXHIBIT A

STATUS OF HISTORIC PRESERVATION ACTIVITIES BY PROJECT

Action Plan/

Project Survey Mitigation Plan Mitigation..............

Dworshak1 Required Required Required

AlbeniFalls2 PartiallyCompleted3 Required Required

......... Libby, MostlyCompleted4 Completed5 Required

..........GrandCoulee .....PartiallyCompleted Required ,, Required

HungryHorse Part,iallyCompleted Required Required

NOTES'
1/ The Dworshakprojectispresentlycoveredundera ProgrammaticAgreementthat addresseshistoric

preservationactivitieson ali operatingreservoirprojectswithin the U.S. ArmyCorpsof Engineers
WallaWallaDistrict,

2/ The majontyof landsareprivatelyowned. Historicpropertyinvestigationswill requireacquisitionof
real estateinterestsfor siteaccessandexcavation,whichwill increaseoverallcosts,

3/ Site locationshavebeen identified,but no subsurfacetestingor evaluationhasoccurred,
4/ The U.S. ForestServicehas identifiedadditionalculturalresourcesiteswithinthe affectedarea.

Thesesiteshavenot been subjectedto subsurfacetesling or evaluation,
5/ An existingActionPlan/MitigationPlanmayneedto be modifiedasa resultof subsurfacetestingand

evaluationof recentlydiscoveredsites (see precedingfootnote).

ii i ii i lH|lm I I' ..............................
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BONNEVILLE POWER ADMINISTRATION

Byz Date:

James J. Jura, Administrator

BUREAU OF RECLAMATION, PACIFIC NORTIIWEST REGION

By: Date:

John W. Keys, III, Regional Director

U.S. ARMY CORPS OF ENGINEERS, NORTtl PACIFIC DIVISION

By: Date:

MG Ernest J. Haro'ell, Division Engineer

NATIONAL PARK SERVICE, PACIFIC NORTHWEST REGION

By: Date:

Charles H. Odegaard, Regional Director

U.S. FOREST SERVICE, REGION 1

By: Date:

John W. Mtlmma, Regfional Forester

CONFEDERATED TRIBES OF TIIE COLVILLE RESERVATION

By: Date:

Jude C. Stensgar. Business Council Chairperson

SPOKANE TRIBE OF INDIANS

By' Date:

Bnlce Wynne, Business Council Chairperson

ID.kitO STATE ItlSTORIC PRESERVATION OFFICE

By: Date:

David Crowder, Ph.D., State Historic Preservation Ott_cer

MONTANA STATE tIISTORIC PRESERVATION OFFICE

By: Date:

Marcella Shert'y, State Historic Preservation OR_cer

WASHINGTON STATE IIISTORIC PRESERVATION OFFICE

By: Date:

Jacob E. Thomas, State ttist_ric Preserwltion Otl]cer

ADVISORY COUNCIL ON IIISTORIC PRESERVATION

By: l)ate:

John F.W. Rogers, Chairman

Co?_cur:

KOOTENAI TRIBE OF IDAIIO

By: l)ate:

Velma Bahe, Business Council Chairperson
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APPENDIX I

Public Involvement Activities

Publtc Involvement actlvltles for tile Inltla] Northwest Power Sales Contracts
Envlronmental Impact Statement (EIS) have been carr'led out to fulflll the
Intent of the Council on Envlronmental Ouallty In prescrlblng a scoplng of tile
project and to encourage and integrate publlc Infiormatlon and Interests Into
the analysls of the power' sales contact alternatlves and the EIS process. A
descriptlon and chronology of the prlnclpal publlc involvement activltles Is
plesented below.

3/5/85 BPA publlshed Notlce of Intent to prepared an EIS on the
long-term sales contracts. Indlvldual notices were sent to
2500 Federal, State, and •local agencles, BPA customers, the
Northwest Power Planning Councll, interest groups and others.
Comments on tile Notice of Intent were recelved from 16 entitles,

9/19/85 BPA sent out notlce of scoplng meetlngs and sol icltlon of
comment. The notlce requested Interested parties to return a
postcard to develop a malllng list of partles who wanted to be
kept Informed about the EIS process, lt also offered addltlonal
documents to help the publlc understand tile power sales
contracts and the issues Involved. Flve scoplng meetlngs were
held in October In Seattle amd Richland, Nashington; Portland,
Oregon; Burley, Idaho; and Mlssoula, Montana. S1xty-elght
persons attended these meetlngs. By the end of thls phase of
the scoping process, 60 comment letter's had been recelved.

10/21/85 A .list of issues and alternatlves raised by commenters In the
scoplng meetlngs was dlstrlbuted to ald the publlc in
formulating written comments.

12/4/85 A summary of the scoplng comments, both wrltten and orally
presented at the scoplng meetlngs, and coples of a]l comment
letters received were sent to Interested entltles. A Cross
Comment Process was undertaken, i.e., comments were requested
both as to the accuracy of the summary and an opportunity was
provided for parties to judge others comments and reconslder
thelr own. An additional public meetlng was held during thls
process. Fifteen additlonal comment letters were recelved.

1/23/86 At the request of interested parties, a ]isr of prior BPA
environmental documents was dlstrlbuted to facllitate an
understanding of the relatlonship of the Power Sales Contract
EIS to prevlous envlronmental analysis,

4/2/86 A Power Sales Contracts EIS Update was distributed to interested
parties. This inc]uded a summary of tile comments received
during the Cross Comment period and copies of the Cro._s Comment
letters,

I-]

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



9/19/86 A Power Sales Contract EIS Update was sent to Interested parties
to Inform them of progress on tile E[S,

2/9/87 A draft Implementatlon Plan for the EIS was distributed for"
comment by Interested parttes. A public meeting was held on
3/24/87 to discuss and take comment on the draft lnlplementatlon
pl an.

5/26/87 A letter was sent to Interested partles offering coples of
comments on the draft Implementatlon Plan and a summaYy of
them. In addltlon, thls letter announced the formatlon of the
Revlew Panel, conslstlng of repYesentatlves of customers and
other interested partles, to act as a soundlng board on tile
scope of the EIS, Identlflcatlon of Issues to be dealt wlth, and
the methods of analysls. Tile flrst meetlng of the Revlew Panel
was scheduled for June 8 and 9, 1987. From thls tlme forward,
meetlngs wlth the Revlew Panel were held as needed to dlscuss
issues.

7/10/87 A letter was sent to the Review Panel dlstrlbutlng a new draft
of the Implementatlon Plan for revlew and comment, wlth comments
due July 24, 1989.

9/9/87 A letter was sent _o Revlew Panel members distrlbutlng all
comments recelved from them on the draft Implementatlon Plan of
July I0, 1987, and announcing the declslon to prepare a Study
Plan prlor to flnallzlng the Implementatlon Plan. The Study
Plan was to lay out the assumptions and analytlcal methods in
greater detail than requlred for the Implementation Plan.

9/24/87 A Power Sales Contract EIS Update was sent to interested parties
descrlblng tile Review Panel's revlew of the draft Implementatlon
Plan, and explalnlng that the Implementatlon Plan would be
sllghtly delayed in order to assure that issues are accurately
deflned and that the proposed analysls Is reasonable. Coples
were offered of all Review Panel comments on the Draft
Implementation Plan and a summary of these comments organized by
issue and how they wlll be Incorporated into the Implementatlon
Plan.

2/11/88 A letter was sent to the Review Panel providing (I) a summary of
changes In the alternatlves proposed to be analyzed in the EIS;
(2) a summary of changes to the text of the Implementation Plan;
(3) a February 5, 1988, draft of the Implemenatlon Plan; and
(4) study plans for analysis of the alternatives. Comments were
requested by March 4, 1988.

7/6/88 A meetlng with the Review Panel was held to provide Informatlon
regarding the SAM base (i.e., No Action) case.
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8/i/88 A Power Sales Contract EIS update was sent to Interested
partles, Thls Update offered coples of the Flnal Implementatlon
Plan, whlch had been approved by tile Department of Enel'gy on
June 24, 1988, upon request,

8/16/88 Coples of the Final Implementatlon Plan, a summary of comments
. on the February 11, 1988, transmlttal of a draft Implementatlon

Plan and a Study Plan, a Study Plan summary, and a summary of
assumptlons to be used Irl SAM In modellng tile No Actlon
Alternatlve were provlded to tile Revlew Panel.

10/18/88 A letter was sent to Revlew Panel members descrlblng the status
of the analysls, Informlng them of what the partlal Draft EIS
they were to revlew would consist of and when they could expect,
and provldlng a llst of categorles of data whlch would be
collected from SAM

11/18/88 A letter wa_ sent to Review Panel members whlch provlded an
update of tile EIS schedule and provlded a document statlng
assumptlons whlch were used in the SAM analyses,

12/23/88 A partlal Draft EIS, conslstlng of Chapters 1 through 3,
Appendlx B, and Appendl× C, was sent to the Revlew Panel for
revlew and comment, Comments were due February 3, 1989,

3/8/89 Coples of all flve comment letters from revlew panel members on
the Partlal Draft Power Sales Contract EIS were sent to each
review panel member.

5/5/89 A draft report on Dlrect Servlce Industry-related analysls
prepared by BPA staff for the Power Sales Contract EIS was
provided to the Revlew Panel for revlew and comment wlth
comments due May 19, 1989.

4/11/89 - BPA Responded to several requests from Indlvldual Revlew Panel
5/23/89 members for data from the SAM analyses from Revlew Panel members

so they could check our analyses, perform other types of
analysis, and generally crltique BPA's SAM analyses.

8/8-10/89 Updates were sent to the Revlew Panel and other Inte_ested
partles provldlng new informatlon on the EIS schedule.

9/8/89 Coples of slgnlficant portlons of a prellmlnary Draft Power
Sales Contract EIS were provlded to the Review Panel for review
and comment. Comments were due September 29, 1989.

9/18/89 Technical Appendix materlal related to the analysls of Impacts
on flsh was provlded to the Revlew Panel for revlew and comment,
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9125/89 A meetlng wlth the Revlew Panel was held to dlscuss the
Prellmlnary Draft EIS,

11/I/89 A letter and coples of tile sl× comment letter recelved on tile
prellmlnary Dl"aft EIS were sent to the Revlew Panel nmmbers,

12/21/89 A letter was sent to Revlew Panel members InformIng them that
the Draft EIS was sent to DOE for formal approval,

1/23/90 A letter was sent to the Revlew Panel menlbel's updatlng tI1em on
status of DOE revlew of Draft EIS,

3/5/90 Letter was sent to Revlew Panel members descrlblrlg the status of
the Draft EIS, The document had to undergo a more thorough
reVlew process that Included the Office of the Secretary whlch
caused a delay In the schedule, Tile letter also Informed the
Revlew Panel that BPA Is requlred to offer a publlc meetlng on
the Draft EIS and members would be contacted wlth posslble
meetlng dates,

10/I/90 The draft EIS was dlstrlbuted for publlc revelw and comment
through 12/I0/90.

11/8/90 The Revlew Panel met to dlscuss the draft EIS.

11/15/90 A publlc meetlng was held to recelve comments on the draft EIS.

12/10/90 Close of comments on the draft EIS,

12/20/90 A letter was sent to the Revlew Panel dlstrlbutlng written
comment letters on tile Draft EIS for thelr Informatlon.
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Public Law 96-501 :,,,,,,
96lh Corlgress

An Act

I (} ilSSIhl Itl(,' _,'IuclII_;III (:()ll[-itllllUl'4 C)l lhu Fhicifl(; Norltlwusl Ihluu!ltl Iis(l ()1 It1(, I:(_(l(_flll I>_,<i,, I!_lllJ
i', HHfJl

(_OItl111[)lll t-_lVL!l t-_owur SysluIll t()i.l(:)ltuv(, (;(Jsl-(tlf(t(;liv(.1 (_/ll(ll_Jy c()llS{llVilll()ll, I() ('ll(.;(Jlll-

(l.Cl(,'lll(:_ devult)IJiilul]l of I(_IluWllbl(] (_ll(}l(lY I{:/'K)IIIC()S, l() u_ilablt,.s)l ii IIoI)IB',SIIIIIIIIIVIt IiJ-

.(IK)llill I_OWut i_hil_IHrHi i_lo(:_,_,,_, Io ilSl.;llll) itiu lU{li()II oi ali (:_lllclunl all(t il(lu(Itiatu t_()w(_i

SUl)ply, _lnd tor oI11ol i)liii;i(ls(:_s

(_iu lt etli.t('tc;_t by the Sulmtu _ttlct t tous_, (_t 1:7ut_lr__serflatiw)s ct th_; I.Jlut_:_dStates (:_t

alllUllU(i IIi Coll_:ll c)t_sitSSOll}b/i.?[J, I',l(:ilt(:
N(i_lliwlml
I:hmlll(' i q_Wt_l

SHOFIT TITLE AND [ABLE OF CONTENTS (;oil<..wmoN
Aul

Section 1, llHs Act, Iog(_ltlc.)i wllll lhc; tollewiilg I,:lMe o{ conlenls, may l}u (:il()(:l as Iii(: ii;Ii.<:;(:H:HJ_,m.,

"Pacific Norll-lwosl Eleclric Powel Plarlrllng arid Corlserv,ttlion Acl",

TABLE OF CONTENTS

Soc 1 Shod lille and lablo of conlenls.

Soc 2. Purposes.
Soc" 3. DeliFIilloIis,

Soc 4, Regional plai_nlng and parlicipaliorl,

Soc 5. Sale of power.

Soc: 6. ConservalloN arid resource accluisilien.
Soc: 7 Rales.

Sec 8, Amerldrr_enls Io (-_xisling law,

Soc 9. Adrnir'_lshalive provisions,

See: 10, Savings provisions,
Se. II Effeclwodale,

Soc 12 Severabilily.

PURPOSES

Section 2, The purposes of ltlis Act, together with the provisioris oi oitlor laws ii, lJ!;(',_t:l!l

applicable Io lhc Federal Columbia l:live_ Power Syslem, are ali intended lo I)e collslruod

Ii1 i1 COllSiSIelll lllallllel, Sklch PurF)oSOS _lrO also ir)lended Io t)e conslrtl[;(:t il1 ii 11lilllrlc_i

consislenl with apphcablo onvironmerllal laws. Such pLlrposes are',

2.(1) to encourage, through lhc unique opporlurlity provicled by lhc Fmcl(llal

i Colt.imbia River Power Syslerrl .....

2,(1)(A) corlsorvatiorl [l[]d efficiency irl the use of electric t)OWOl, and

2,(1)(B) lhe development oi rorlowable resoLircos within ltlo Pi_lc;ill(: N(lllllw(_sl,

2,(2) to assure lile Pilciflc Norlliwosl of ali adequate, effiel(;rll, (R;ollc;;ilVllC-:iil,

and reliable power supply:

2,(3) Iu provl(Io t()r lile p_irli(;ip,:illClll arld c(JrlSl.llIElllOll cii ltir;; IIZl(Ii(:ltl(;Nc)I IIlwu.<_l

,c:.JlLilo,':;,local (jJDVOI"IlIII[IlIIS, CCJflSilrllLll:g, CIISIDIlhbIS, LI'._-;C;ISf_)tlilm Colllllll)lll ltlvul [-gysl{_lll

(llIicllldit-lg Fod(:;lal arid Slalo fish arid wil(llllu il{)ellCl(7)s i-lrld ill)t.)rol)rllil(, _IIl(.llal_ lili;li;f:;), illl(I

ltiu l)lltJll(: ,:11I_lr.Ej(.'Wlltllll ltlc' lO.(jl(irl iii

2,(3)(A) II1(! fit;iV(I; ()pmorll ()t 1(llll()llTli lllilll.'; illl(I iJlU{jlillll!-; l(;lill(;(I I()I#llf;l(} Y (:()11

,(,IV,IllOll II;ilt.,WiltJlU II:.,S()tlICU_-i,(.)llilJl II:J!:,()IIIC(_S,LIII(I t)r(Jl(,(Jllllg, Illltl.(Ji-illli{j. illlll I!llllilli( -
Iii( I lif;tl _ili(t WlliIIII(! l{;,<i[)llr(;lj! • '
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2,(3)(B) facilitatinrj the oldoHy planning ot Itlu fogiof+'s pwwer sy_tern, and
2,(3)(C) providing environmental qtJaltty;
2,(4) to provicto ttlat tl_o custwnler,,:._c.flItlo li3orlllc.wille Power Admirlistratioll

arid lheir collsllillors corltllll.le lc) pay ali cosls tleCessary to produce, transmit, and con.
serve resources to meel the regtorl's eleclric power requirements, Including the ,'lmwrllza.
lion on a currenl basis of the Federal investment in the Federal Columbia River Power

System;

2,(5) tw insure, subject to the i)rovlsiwtls of this Act ...... I
2,(5)(A) that the authorities ancl resporlslbilities oi State aild Iwcal governrnents,

electric utility systems, water managernerit agencies, and other tlwn-f:ederal entitles for
the requlation, plarlnirlg, conservatlon, supply, distribution, and use of electric power shall
be construecl to be malrltalned, anct

2,(5)(B) lhat Congress intends that this Acl net be cunstrued lo Ilmtt or restrict
the ability of custwmers to take actlons irl accordance wilt] other applicable provisions of
Fecleral or Slate law, including, but not Ilrnilocl to, actions to r:)lan, develop, and wperate
resources and tw achieve conservation, without regard to this Act; and

2,(6) to protect, mitigate and enhance the fish and wildlife, including related

spawning grounds and habitat, of the Columbia River and its tnbutaries, parlicularly ana-
clrornous fish which are of slgniftca_t Importance to the social and economic well-being of
tl_ePacific Northwest and tt]e Natiwrl anti which are depenclent on suitable environmuntal
(.;orlclitiorls subslanlially obtainable from the matlagernent and operation of lhc Federal

Columbia River Power System and other power generating facilities on the Columbia
River and its tributaries,

DEFINITIONS

I_:,tj.'.:,(.;_{:_,.J_ Section 3, As used in this Act, the term ....

3,(1) "Acquire" and "acquisiliorl" shall not be (:of_slrued as authorizing lhc
Admlrlistrator lo construct, or have ownerstlll) of, urlcler lbl,,:;Act or any other law, any

ol(;_clricgenerating facility,
3,(2) "Adrninistrator" mc,ans the Adtrllnistralor ot It-lo [:J(.)flIluvillo Power Ad-

ministration.

3,(3) ICwll_:,;erv;_.ltlOfl" FII(J_III,'-,; _lrIly r(zt(ltl(;llOfl III (;h,(:tf _(;l)()wor COllStlrrlpllorl (ils

_lrc_st_lloi iflores:iso5 'wIlIIle Ofllcirarlcy of uIior!ly tl!_(J,I)r()dt_(:ll(.)II,(_r(:ll.'-;Ir_l)t_tlor_,

3,(4)(A) 'Cost-effective", wtluf_ _ll._lJlieclto _ly _+.,_-,tit(:;ot tt,'..;()t_tcurc;lutrc_cttcJ
_f)thl_;Act, fllC,ill/S float ,';tl(_:l+IIIC'L:IsLIrQor r(.Jt+_(.)tll(._(]I+lll.l,_;l I_l+_ I()r(,c_t,'-;I

3,(4)(A)(11) to meet (._rre(lute,, tile (,,l(.,(:lrl(::I_ow(_t (t(,_l_tll(I, _.'-;(luti,Ii_litl(,,(l I)y lhc,
(_Ol.lfl(;ll or 1t1(,,A(lllllffi,5._lr+llor, il_-;zlpr)r(._Fql_ll(.t,of lt_u (;()ll.'--,tllVi(;fS()f lt}(; L:tlf-;l(._lll(Jf:i;_lt ;111
¢.,'-,lllvl_ltc._(lIflC.:lc'rIIc;rlt_tlsy:.:,tc:;r+l(;c_.",tI_(_Clf(_,_tt,ltll_rl thiyl (._fltir, I¢,'dlt;t(:(_t-,I!-;llvlll_rly t(;ll;_,t._lc:
,.ir_'l_iv;.llldll)l(__lll(,lll;lllVt,, fll(i.,,i:l_.;til(,?C)lIIt,'-5(._tlf(;(;,(fl dilly (;C)llll)lfldlll(.)ll lllt,,r_;()f

3,(4)(B) f:cJr l_t_rf_o+-;(,",-;c._fllll,'-+lJ+_r+_!Jr+tl_l_,tli+,,ti:trr_ +,y,'+,l_P_v_(;(_!,I lvl(++'+lll,;illl (,_Fitl-

flidlt(,t ()l +iii(lit(,,(:l (:til;t!; of cl fllC'+l_Jtll(.P(+Jtr(+/!;(Jl.ll(;l+t(}V(.PfII+!, I.,fltP(;llV(,' ill(_+Ifl(;lll(hll(J, II +ll+lJlI(;+l-

l_l_,.Itlt; (.(_',;I(_f(ll._.,llll_tillOlld,lll(l II_lll_illll,C-;',:;l()fl I(J fill; (;()ll!;tllllttl ,lllll+ _lfil(_fl(I ()lll(.!r I_l(:l(_lf;,

+
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_lfld ,':._LI(:ll(ILl_:lilllll_.ll)le (:;llvlrollillelll_il c:o,,41,_-__lfl(I I)()ll{:fll_4 _15lilt.1 Actlrllfli,SLi_llof cl(,I(_rlrlllic_,<_,
¢.)rlItlu I_.lsl,'-_¢._Id.ifllc,tllc)cltflcJ!jy cl(wl;lulJc;(I I)y Itlu (",c)tirlc:ll'_ls t)_lrl of Illc_I)l_.lrl,c)r III ltl__

Iesc.)tlrc.:e.

3,(4)(0) Iii (Ic:Ioiilllllillc I Illu _llllC}tlrll oi r)c..}w(:_l lllaI ;.1(.:ollservlillOll lllCJilf..itll(.'_ (.)1

olll(._l les(lulce lll_ly I-JeexlJc:.,,c:ledIu savc,_cii lmt)ioclllco_,Illc_Cotlrlcil ¢.JfItl(_Adniilltsli_llur,
,:i'<_lllc.,,c;_-_sorllSy 13o, stld-illI,,t,,c_llllc_;I(',(',OtlIl[I_r¢:Gec'leclre_lllzalion faclols _.iiic:lpl_li_l f_ic;tc_rs,

lilcltl(llflg _lt3t_)rol)ri_!llc: t_islollc.:_llt_xtlc:._rleilc¢.-;wilt_ sllrlllal rile_lSl.lles or resc.)Llrc(,_s.

3,(4)(D) For I,.Irpc.._:.iesc_t this i)_lr_lclrilt_ll, ttle "estirrlated irlcrommnlal ,_._yslelli
(,(:)sl"oi any corlservi]tiori i]lc_i:l,,:iurc;_or ii(_sc)ti iic_ shall riot be tre_;itedas greater It-lal) Ilial of
ally IlollcorlsorvatlOll flleaStlle (..)r lesoLIrce tlllloss the illcrefllOllial system cosl of stlch

COllSOrvatlOll lllO_.:lSLlr(,, ()r re,sotlrc-;e IS i_1excess of 110 per COIIILIrTI Of the JrlcrOlllell[;|l

syslel]l cost of the rlor_cc)rl.<.;ervatioiln_easuie or resource,
3.(5) "Constlillel" rlle_lll,%'any ell(:l user oi eleciric power,
3,(6) "Council" 111eallS,ullless oillerwise specifically provided, ltle rv_embers

al)poir_ted to the Pacific: Norltlwesl Electric Power arid Conserwition Planrling Council
established pursuant to section 4,

3.(7) "Cuslomer" means ar_yone who conlracts for lhe purchase of power
from the Aclmir_istralor pursuarll to this Acl

3,(8) "Direct service inctustrial customer" iTleans an irldustrial custor'ner thai
contracts for the purchase of power frorn the Adminislraior for direct consurrlption,

3,(9) "Electric power" rnearls electric peaking capacity, or electric energy, or
both.

3,(10) "Federal base syslem resources" means--

3,(10)(A) the Federal Columbia River Power S.vstem hydroelectric projects;
3,(10)(B) resources acquired by ltle Administrator under Iong-terrrl contracts in

force on the effective date of this Act; and

3,(10)(C) resources acqllired by the Administrator in an arnourlt necessary to
replace reductions in capability oi Lhe resources referred to in subparagraphs (A) and (B)

of tt_is paragrapt_.
3,(11) "Indian tribe" means ar'ly Indian tribe or band wt-ilch is located iri whole

or iri part in lhe region and which has a governing body which is recognized by thrJ,
t Secretary of the Interior,

3,(12) "Major resource" means any resource that--
3,(12)(A) has a planned capability greater tharl fifty average megawatts, and

I 3,(12)(B) if acquired by the Administrator, is acquired for a period of more, ttlan
five years,

3,(12) Suct_ term does nel irlclude any resource acquired purstianl to sechol_
11(t:))(6)of the Federal Colur'r_bia River Trarlsmission System Act, li, t i',.;c;_{:_,

3.(13) "New large single load" mearl,tl any load associated with a now facillly,
;In existing facility, oi ail expar_slori oi all existing facility ......

3.(13)(A) wtilch is riot corilraclod for, or corrimiiled lo, as delerlillrled by thu Ad-
ministrator, by _-Il)klblic body, cooperative, inveslol..owned utility, or Federal i:lqellc:y c::tls--
l(.)lll(;i t)rler lo Si;_t.)lomt:)or 1, 1979, ari(t
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3.(13)(B) which will result in an increase in powe..rrequirements of such custorner
of ten average megawatts or more in any consecutive twelve-r-nonth period.

3,(14) Pacific Northwest", "region", or "regional" means--
3.(14)(A) the area consisting of the States of Oregon, Washington, and Idaho, the

portion of the State of Montana west of the Continental Diwde, and such portions of the
States of Nevada. Utah, and Wyoming as are within the Columbia River drainage basin;
and

3.(14)(B) any contiguous areas, not in excess of seventy-five air miles from the
area referred to in subparagraph (Ai, which are a part of the service area of a rural electric
cooperative customer served by the Administrator on the effective date of this Act which
has a distribution system from which it serves both within and without such region.

3.(15) "Plan" means the Regional Electric Power and Conservation plan (in-

cluding any amendments thereto) adopted pursuant to this Act and such plan shall apply
to actions of the Administrator as specified in this Act.

3.(16) "Renewable resource" means a resource which utilizes solar, wind,
hydro, geothermal biomass, or similar sources of energy and which either is used for
electric power generation or will reduce the electric power requirements of a consumer,
including by direct application.

3.(17) "Reserves" means the electric power needed to avert particular plan-
ning or operating shortages for the benefit of firm power customers of the Administrator
and available to the Administrator (Ai from resources or (Bi from rights to interrupt, curtail,
or otherwise withdraw, as provided Oy specific contract provisions, portions of the electric
power supplied to customers.

3.(18) Residential use" or "residential load' means ali usual residential,
apartrnent, seasonal dwelling and farm electrical loads or uses, but only the first four
hundred horsepower during any monthly billing period oi farm _rrlgation and pumping for
any farm

3.(19) Resource" means--i

3.(19)(A) electric power, including the actual or planned electnc power capability

el generatung facilities, or
3.(19)(B) actual or planned load reduction resulting from direct application of a

renewable energy resource by a consumer, or from a conservation measure
3.(20) Secretary means the Secretary of Energy

REGIONAL PLANNING AND PARTICIPATION

Section 4.

_-',_,'. 4.(a)(1) The purposes of thts section are to provide lot the prornpt establish-

E,,.,,,,:,,-......, n_ent arid effective operal_on oi lhc Pacific: Northwest Eleclrsc Power and Conservat_on
'_'" Pl,_nfltrl(jOourwtt. to further the " r _,'-". pu pos _;.,oi thtt:_Act by the COLlr/CII pror_/ptly prop_.ltlrlg and

:,,_ f,t .,l_r _t,

f--'_,r......._ ,i(t__plt_c:I(Ai ,xr(_qJonal conserv_:_t_c)narl(t (._l_(:;tr_cpowor pl_-]rl_tIICJ (Bi 61progr__irT110protect,
( (,,_. i!

..,, ,.,, ...... ,,,r,' rr/_t_EJ,::_t{__r_(] e,r_har_ce fl'-;h c_rt_-I w.tdl,fe ;tr_(.t to ott_..'rw_s(: exped_t_()tJ_,ly arid effectively

_"' _'" ". _: __ir rv ()fit tt_-' C{ ,tJrt(:l} t- r_ ',sp()r_s_b_l_t_es _irlct ftllnCtl()rts tlrl(t_:[ this AcI

4.(a)(2) l-_ ;ich_,v(, ,,t,(:f_pt_rprm_-:,-,,:-trl(]fi_c._l_t_t_,(:()op(:;,r_iti(._namong tri(: States
, ,f lct,_L;,,t,.,lc>r_t,,r_,:,©r_'(:}_,rl ,-_r_cjW_:lstllr_(}t(_rt ,trl(] wllt/ Ih_! [-_()rlrl_!vtll_:Powor Adrnlrllslra-
ii{ ,r_ tt;_, ( _,r_,,_.r_t_._tO_r/clre,..,,,:'-,cl_v_,r_f__r_tr_ ,t(Irt-t('fTt_,rlt {JL_.'--;(rl_]_:_JIrl l}llS t)_:lr;.t[}r_tl)h ,"tfic]

'.:.! _r, _rlfil{ t vv_tt_ttll_:iAct _lllrt-iil,irlf ii} Will( }t
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4.(a)(2)(A) lhefe shall be eslablished a regional agency known as lt_e P_.lclll(:
Northwest Electric Power and Conservation Planning Council" whict_ (i) stlull Ilave Its
offices in lhe Paclllc Northwest. (11)shall carry oul ils lunctions and resporlslbihlles ir_
accordance with lhe provis_or_soi this Acl, (i11)sl!ali conllnue in Iorce and effect irl dccord-
ance with the provisions of this Act, and (iv) except as otherwise provided Irl this Act, shall
not be considered an agency or instrumentality oi the Uniled States for lhc pL_rposeof any
Federal law; and

4.(a)(2)(B) two persons from each State may be appoinled, sUblecl Io lhe at)plica-
ble laws of each such Slate, Io i_ndertake lhe lunclions and dulies oi members oi the
Council.

4.(a)(2) The Stale may fill any vacancy occurring prior to the expiration oi lhe
term of any member The appolnlrnenl ot six initial members, subject to applicable Stale M,.,ml:H,r_;
law, by June 30, 1981. by al least three oi such States shall constilule an acjreement by apl,{,_l,ltn_H
the States establishing the Council and such agreement is hereby consented to by lt_e
Congress. Upon request of lhe Goverrlors of two of the States, the Secretary shall extend _,,_,_,×t_,f_,,,c.,,,
the June 30, 1981. date for six additional months to provide more time for lhe Slales to
make such appoinlments

4.(a)(3) Except as otherwise provided by State law, each member appointed to 1_,,m,_,,,t {,fI,_:,.,
the Council shall serve for a term of three years, except that, with respect to mernbers
initially appointed, each Governor shall designate one member to serve a term oi two
years and one member to serve a term of three years. The members of the Council shall

select lror'n arnong themselves a chairman. The members and officers and employees of
the Council shall not be deemed to be officers or employees of the United States for any
purpose. The Council shall appoint, fix compensation, and assign and delegate duties to
such executive and additional personnel as the Council deems necessary to fulfill its
functions under this Act, laking into account such inlormation and analyses as are, or are
likely to be, available from other sources pursuant to l_rovisions of this Act. The compen-
sation of lhe members shall be fixed by State law. The compensation of the members and (_-;Ornl_{.ultq_llufl

officers shall not exceed the rate prescribed for Federal officers and positions at step 1of
level GS- 18 of the General Schedule. 4!__r__,.r,,()_

4.(a)(4) For the purpose of providing a uniform system of laws, in addition to this
Act, applicable to the Council relating to the making of contracts, conflicls-of-intergst,
financial disclosure, open meetings of the Council, advisory committees, disclosure of
information, judicial review of Council functions and actions under lhls Act, and relaled
matters, the Federal laws applicable to such matters in the case of the Bonneville Power

Administralion shall apply Io the Council to the extent appropriate, except lhat with re-
specl to open meetings, the Federal laws applicable to open meetings in the case oi the
Federal Energy Regulatory Commission shall apply 1othe Council to the extenl appropri-
ate In applying the Federal laws applicable to financial d sclosure under the preceding
sentence, such laws shall be applied lo members oi the Souncll without reqard to the
duration oi their service on the Council or the an_o_nt of compensation received for suct_
serv,ce No contract obllgal_on, of ofher action of lhc Council shall be coi_,_:_Ift.ie(] i.is _t#l

obhgallonofti'le Un,led Stalesorap ,hi,gallon secured by lhe fullla_t}_[tc_ed_l of the
Uniled Slales. For the purpose oi lu(:hc_airewcw oi any action ot lhc Cou_c_l or ct_alleng_nq
any provision of th,s Act relal_ng to lur_cl_ons _:IFICtrespon.';_b_lilies of tt_:_Coun(:_l r_)tw_ll_
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standing any oiher provision of taw, the courts of the United States shall have exclusive
jurisdiction of any such review.

4,(b)(1) If the Council is not established and its members are not timely ap-
pointed in accordance with subsection (a) of this section, or if, at any time after such
Council is established and its members are appointed in accordance with subsection
(a)--

4,(b)(1)(A) any provision of this Act relating to the establishment of the Council or to
any substantial function or responsibility of the Council (including any function or respon-
sibility under subsection (d) or (h) of this section or under section 6(c) of this Act) is held to
be unlawful by a final determination of any Federal court, or

4.(b)(1)(B) the plan or any program adopted by such Council under this section is
held by a final determination of such a court to be ineffective by reason of subsection
(a)(2)(B),

4.(b)(1) the Secretary shall establish the Council pursuant to this subsection as
a Federal agency. The Secretary shall promptly publish a notice thereof in the Federal

NolJce, Register and notify the Governors of each of the States referred to in subsection (a) of this
publication in
Federal section.
Regisler. 4.(b)(2) As soon as practicable, but not more than thirty days after the publica-

tion of the notice referred to in paragraph (1) of this subsection, and thereafter within
forty-five days after a vacancy occurs, the Governors of the States of Washington, Ore-
gon, Idaho, and Montana may each (under applicable State laws, if any) provide to the

Secretary a list of nominations from such State for each of the State's positions to be
selected for such Council. The Secretary may extend this time an additional thirty days.
The list shall include at least two persons for each such position. The list 3hall include such
information about such nominees as the Secretary may request. The Secretary shall
appoint the Council members from each Governor's list of nominations for each State's
positions, except that the Secretary may decline to appoint for any reason any of a Gover-
nor's nominees for a position and shall so notify the Governor. The Governor may thereaf-
ter make successive nominations within forty-five days of receipt of such notice until
nominees acceptable to the Secretary are appointed for each position. In the event the
Governor of any such State fails to make the required nominations for any State position

on such Council within the time specified for such nominations, the Secretary shall select
from such State and appoint the Council member or members for such position. The
members of the Council shall select from among themselves one member of the Council
as Chairman.

Compensahon. 4.(b)(3) The members of the Council established by this subsection who are not
employed by the United States or a State shall receive compensation at a rate equal to the

45FR69201. rate prescribed for offices and positions at level GS-18 of'the General Schedule for each
day such members are engaged in the actual performance of duties as members of such
Council, except that no such member may be paid more in any calendar year than an
officer or employee at step 1 of level GS-18 is paid during such year. Members of such
Council shall be considered officer s or employees of the United States for purposes of title
II of the Ethics in Government Act of 1978 (5 U.S.C. app ) and shall also be allowed travel
expenses, including per diem in lieu of subsistence, in the same manner as persons
ernployed intermittently in Government service are allowed expenses under section 5703

(_,orr_pent_atlon of title 5 of the United States Code. Such Council may appoint, and assign duties to, an
executive director who shall serve at the pleasure of such Council and who shall be
compensated at the rale established for GS-18 of the General Schedule. The executive "-

d_rector shall exercise the powers and duties delegated to such director by such Council,
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_nclud_ng the i:)()w_.:,fto al.)po_vll and fix con_pc_.nsatlo(_ of additional pc.:rsonr_el _n acc;or(l-

ance w,lh appllc.:abl(_ Fc,dc;ral I_lw to carry olJl the functions and respollslbililies of .suct_

Council

4.(b)(4) Whef_ a C(:)LJnc::01is eslilt)llshed under this subsecllon attel a Counc,I _,,_,,_, t,c)c,k.,-;
l);ll_(.,f'_,

was established ptJr_tiant t{) !-;[ bsc'c;llon (a) of this s(_ctlon, the Secretary shall provldct, tc3 (ll)(;tJfli(,lll!, tlfi(]

the greatest extent feas_l)l_; lc.)( lile Iraf'_slc.r to tt_e Coullcll established by ltlls subsechot_ ,.,lu,r,_,,nl-- ' I1 _lfiF, tf;,r

of ali funds, books, papc-_rs. documents, eqult.)rner_t, and other matters il_order to lac;llltale

lhe Councils capability to aclllevu the requirements of subsections (d) and (h) of th_s

section In older to carry out lts fur_ctl()rls and responslb01ities under lhls Act expeditiously.

the Council shall take irllo conslderatlor] any actions of the Council under subsect_orl (a)

and may review, modify, or conf_rm such actions without further proceedings.

4.(b)(5)(A) At any time beginning one year after the plan _eferred to in such subsec- i _,,,,_,r_,_(,_,

rien (d) and the program referred to _n such subsection (h) of this section are both finally

adopled in accordance w_th th_s Act. the Council established pursuant to this subsection

shall be terminated by the Secretary 90 days after the Governors of three of the States

referred to in lh_s subsecl_on jointly provide for any reason to the Secretary a written

request for such termination. Except as provided _nsubparagraph (B), upon such termina-

l,on ali functions and responsibilities of the Council under this Acl shall also ter_nlnate.

4.(b)(5)(B) Upon such tevmirlat_c)n of lhe Council, the functions and responsibilities r,_,,.,_c.,,oi

of the Council set forth _nsubsection (h) of th_s section shall be transferred to, and cont_r_-

ue to be funded and carried out, jointly, by the Administrator, the Secretary of the Interior.

and the Administrator of the National Marine Fisheries Service, in the sarne manner and to

the same extent as required by such subsection and in cooperation with the Federal and

the region's State fish and wildlife agencies and Indian tribes re_erred to in subsectior_ (h)

of this section and the Secretary shall provide for the transfer to them of ali records, books,

documents, funds, and personnel of such Council that i:elate to subsection (h) matters, In

order to ca,'ry out such functions and responsibilities expeditiously, the Administrator, the

Secretary of the Interior. and the Administrator of the National Marine Fisheries Serwce

shall take Into consideration any actions of the Council under this subsection, and may

rewew, modify or confirm such actions wilhoul further proceedings. In the event the

Council _sterminated pursuant to th_s paragraph, whenever any action of the Administra.

lcr requires any approval or other action by lhe Council, the Administrator may take such

act,on w_thout such approval or action, except that the Administrator may not implerner_t

any proposal to acquire a major generating resource or to granl billing credits involving a

major generatsng resource until the expenditure of funds for that purpose is specitically

authorized by Act of Congress enacled after such termination.

4.(c)(1) The provisions of this subsection shall, except as specifically provided

_n th_s subsecl_on, apply to the Council established pursuant to either subsection (a) or (b)

of tills sect,on

4.(c)(2) A majority of It_e members of lhc Council shall const_tule a quorum _._,J,,r,,_,

Except as otherwise provided Sl:)ec_!lcally _n th_s Act, ali ac:lions and cJecls_ons of the

Courl(:ll shall be by rriajoiily vol_# ct lhc? mernbers p_esent arid voting The plan or ar)y part

thereof and any arnendmer_t tt_:_retc_._shall not be all,roved urlless suc;h plan or amend-
_nenl rr._c:-:_'._tvesthe votr::'s of
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4.(c)(2)(A) a n_ajolity of ltlo illoml)ers _il)poiill(.'d to ttle Cuurlcil, including tile vote
oi al least one rnernber from eactl Stale wilh rnelnbers on the Courlcil oi-

" 4.(c)(2)(B) al least six rnen_beis oi tt,e Council.
(.:,,,,,,,.,i,,,,,_,i,r,,.I 4.(c)(3) The Colincil shall rrleet at the call of the Chairrnan or upon the request

of any three members of the Cot.incil. II ally member of ttle Cotincil disagrees with respect
lo any matter transinitted Io any Federal oi Slate otfic,al or any olher person or wishes to
express additional views concernir_g such rnalter, such member rnay subnlil a statement
to accompany such matter setting forth lhe reasons for such disagreernerlt or views.

4.(c)(4) The Council shall determine its organization and prescribe its practices
/,,,,,,_iw,.,,k and procedures for carrying out its functions and responsibilities under ttlis Act. The
}r(_( ILIItl t.)tJd(.l(_l.

,,vam_b,i_ly Courlcil shall make available to the public a statement oi its organization, practices, and
procedures, and make available to the public its annual work program budget at the lime
lhc President submits his annual budgel to Congress.

P_,,-;,.,,_,c,i<-i_;t_,i 4.(c)(5) Upon request ot the Council established pursuant to subsection (b) of
tt_issection, the head of any Federal agency is authorized to detail or assign to the Coun-
cil, on a reimbursable basis, any of the personnel oi such agency to assist the Council in
lhe performance of its functions under this Act.

ol_,,:,,_, 4.(c)(6) At the Council's request, the Administrator of the General Services Ad-
{_qtlil_m(,q_l citf/(;J
<,_ji,pl,f_,._., Ininistratiorl shall furnish the Council established pursuant to subsection (b) of this section

with such offices, equipment, supplies, and services in the same rnanner and to the same
exlent as such Administrator is authorized Io furnish to any other Federal agency or

instrc:rnentality such offices, supplies, equipment, and services.
i,,I,,_r,,,,i,_,,,l,, 4.(c)(7) Upon the request of the Congress or any committee thereo{, the Coun-
([.0 _(lr(;ht,

c_l shall promptly provide to the Congress, or to SLich committee, any record, repod,
document, material, and other information which is in the possession of the Council,

4.(c)(8) To obtain such information arid advice as the Council determines to be
necessary or appropriateto carry out its functions and responsibilities pursuant to this Act,
lhe Council shall, 1othe greatesl extenl practicable, solicit engineering, economic, social,
erwironmental, and other technical studies from customers of the Administrator and from

other bodies or organizations in tile region with particular expertise.

4.(c)(9) The Administrator and other Federal agencies, to the extent authorized
by olher prowsions of law, shall furnish the Council ali information requested by the Coun-
cil a.,:._necessary for performance of its functions, subject to such requirements of law
concerning trade secrets and proprietary data as may be applicable.

....,,,t,,,,,.-.,,t,<,,, 4.(c)(10)(A) Al the request of the Council, the Administrator shall pay from funds
,lllf_ ()l_ltH

,.._,,.,,,_._ ava_lat)le to tile Administrator the compensation and other expenses of the Council as are
_,.-,,,,,,,.,_t auit_or_zc..dby Ibis Act. including ttle reimburserner_t of those States with mernbers on the

(:.:otJncilfor services arid personnel to assist in preparir{g a plan pursuant to subsection (d)
and a piograrn pursuant to subseclion (h) of this seclion, as the Council determines are

rl(:'c(,ssary or appropriate for lhe perforrrlarlce oi its funclio_ls and responsibilities. Such
lJayfn_ r_l._shall be included by tl_e Administrator irl his annual bcidgets submitted to Con-

'. _J':,__ _' r,,_,. (lr(-:_-:,.'-,I_/lr!._uarll to the Federal Colurr_bla Rivei Transmiss o _ System Act arid shall be

t_....._,l,, ,,'I ....i.. .L,t.JbJ(:Clto Iii(: requirerrlorlls of thai Act, includirlg the ai.Jdltreqtliroirlents of section 11(d) of
'","'_'. su,';h Acl The record.'::;,reports, and other documerlts of lhc' Council sltall be available lo
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lhc Corv]plroller Gew)eral for review _ corifleclion wJlh sucl_ all(til or oilier _evlew _fl(1

exanlination t)y ltlc,, (3omplri:)llel (i-_(:,lleralpursuarll to olt]er l)rovisiorls oi law al)plicat)le Io
the Cornplrell(;I Genel al t-:urlds plovicle(t by flit:, Adrninistl aIol lcr sucll l)aylTlOl]ls sllall rli:)l
exceed _tll!'lually ai_al]lour_l (::qtial I() 0.02 nllll r'nullil)lied by II;e kllowaIl tlours oi firm powel
fore(;_lsl to t)e sold I)y lhc A(-tmllllslrah)r dUril](j lhe year to t)e tunded. In order lo as,sisl II]_;
Coul]cJl',':.,irlitial Of(..][llllZ_llI()ll, ltle A(ll]ltrllslrator aflel the enac,ln_enl of this A(;I stlall

prornl)tly l)repare and l)rOl)OSean alrl(.,l_(Jed ;jrlrltlal budget to ext:Jedile paymenl for CoLin.-
cii acllvilies

4.(c)(10)(B) Nolwllhsl;:t_/tling lt_e Iimilalion colllainect in the fourlll senlellce oi ',-;tit)-.
paragr_q)h (A) of this paragraph, ripen alJ arlrlual showil]g by the Council thal suctl limil_l-
lion will rig permit tile Oourlcil li:)carry oul iI.sfunctions and responsibililies urlder this Acl
the Adminlstralor may raise sucll limil ul) Io any arnourll nel in excess of 0.10 rr]iii mulls-
plied by the kllowalt hours el firm power lorecast to be sold by the A(:lrllinistralor during the
year Io t:)e funded.

4.(c)(11 ) ]lie Courlcil shall eslablistl a voluntary scientific arid statistical advisory w,h.m.y
H,;ItPIIIIIIC ,;I f ld

commitlee Io assisl irl ttle developmerll, collection, arid evalualion of such slalislical, ,._lw:.,ory
biolociical economic, social erlwrorlmenlal and olher scientific informalion atsis relevanl _,,_,,,,lh,_.." ' ' ' _ lal_ !,t tv ¢,,111
lc) fl_e Council's developmer_l and ar'ner_dmenl of a regional conservation aqd eleclnc
power plan.

4.(c)(12) The Council may establish such olher voluntary advisory commillees
as ii delermir_es are necessary or appropriale Io assist il in carrying oul its tunclions and
resl:)onsibililies under this Act.

4.(c)(13) The Coul/cil shall er_sure thal the membership for any advisory cornrrlll-
tee established or forrr_ed pursuarlt lo Ibis seclion shall, to llle extent feasible, ir_clude

representatives of, and seek lhc, advice of, tl_e Federal, and the various regional, Slale,
local, and Indian Tribal Governmenls, consumer groups, and customers.

4.(d)(1) Wilhin two years after the Courlcil is established and the n_embc:_rsare f I_,.i_,,.r,_.,w._
lflan l_a_L_,rnlll,'d

appoinled pursuant to subsectlorl (a) ()r (b) of this section, the Council shall l)repalc::, _,,
adopt, and promptly transmit to tt_e Admir_istrator a regional conservation and electric:: Ad,,n,,m._o_
power plan. The adopted plan, or any portion thereof, may be amended from lirqneto tilne,

and st_all be reviewed by the Courlcil not less frequenlly than once every five years. Prior
to such adoption, public hearings shall be held in each Cour_cil member's Slate on the _h,_,,.,_,.

plan or substantial, nonlechnlcal amendrTlervts to the plan proposed by the Council for
- adoption. A public hearirlg shall also be held in any olher Stale ollt_e region on the plat] or

amendments thereto, ii lhe Council determines lhat lhe plan or amendn-lents would likely

._ have a sut)stantial impacl on lhat Stale iri terms of major resources which may be devel-
oped in that State and wt_(:t_the A(Jrn_n_stralormay seek to acquire. Aclion of the Co, ur]cil

under this subseclion concerr_ir]g such hearings shall be subjecl Io section 553 of title 5,
United States Code and suct_ procedure as the Oourlcil shall adopl.

4.(d)(2) Following adoptlorl of llle plan and any amer_drnerll lilerelo, ali acll()ns
of the A(:Jrrltr_islratorpursuarll Io se(:llor_ 6 of this Act st_all be c(;rls_slerll wllh ltlc:,pl,'lr_a_l(l
any amendment thereto, except as olt_urwls'e st)ecif_cally provided _nll_s Acl

4.(e)(1) ]}le plal] shall, as provided in Ibis paragraph, give pilorily Io re':;ource_)
which lhe Council determlr]es Io be cosl-effeclive Priorily shall l)e glverl: llr!;t, lc)(:orb,ser-
vat.on; sec;or_d, t(.) renewaM(:, r(:.'sou_(;es; ltlird, l(-)generallrlg r(.'sour(;es l._Itll/ir_!:lw_l_-Jt(_,
heal or (.jeilorallrl(: I resources of t_l(]ll fu_;I c()lIvc,rsl()rl efll(;l(;ll(.:y; _lil(l lolirltl. I();iii olllt_r
resources,
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4.(e)(2) The plan shall set refill a general sclleme for irllplementing conserva..
rien measures and developing resources pursuanl lo section 6 of ttlis Atflo reduce or

meel the Administrator's obligations wilh due consideration by the Council for (A) environ-
rrlental quality, (B) compatibility with the existing regiorlal power system, (CI prolection,
mitigation, and enhancernent of fish and wildlife and related sl)awning grounds arid habi-
tat, including sufficient quantities and qualities of flows for successful migraUon, survival,
and propagation of anadrornous fish, and (D) other crileria wtlictl may be set forth in the

plan, I
4,(e)(3) To accomplish lhe priorities established by this subsection, the plan

shall include the following elements which shall be sel forth in such detail as lhe Council
cleterrnines to be appropriate:

4.(e)(3)(A) an energy conservation program to be implemented under this Acl,
including, but not limited to, model conservation standards;

4.(e)(3)(B) recommendation for research and development;
4,(e)(3)(C) a methodology for deterrnirfirlg quantiliable envirorlrnental costs and

benefits under section 3(4);
4.(e)(3)(D) a demand forecast of at least twenty years (developed in consultation

with lhe Adrninislrator, the customers, the States, including State agencies with raternak-
ing authority over electric utilities, and the public, in such mariner as the Council deems

appropriate) and a forecast of power resources estimated by the Council to be required to
nleet the Administrator's obligatioos and the portion of such obligations the Council deter-
mines can be met by resources irl each of the priority calegories referred to in paragraprl
(1) of tills subsection which forecast (i) shall include regional reliability and reserve re-
qu_relnents, (ii) shall take into account the effect, ii any, of the requirements of subsection
(h) on the availability of resources to the Administrator, and (iii) shall include the approxi-
mate amouflts of power the Council recommends should be acquired by the Adrninistrator
on a long-term basis and.may include, !o the extent practicable, an estimate of the lypes of
resources frorn which such power should be acquired;

4.(e)(3)(E) an analysis of reserve and reliability requirements and cost-effective
methods of providing reserves designed to insure adequate electric power al tile lowest
probable cost;

4.(e)(3)(F) the program adopted pursuant to subsection (h); and

4.(e)(3)(G) ii the Council recommends surcharges pLJrsuanl Io subsection (f) of lhis
section, a methodology for calculating such surcharges.

SU.icl,es. 4.(e)(4) The Council, taking into consideration the requirement thal it devote its
principal eltods to carrying out its responsibilities under subsections (d) and (h) of lhis
secUon, stlall undertake studies of conservation measures reasonably available Io direct
service industrial customers and other major cons_lm'ers of electric power within the re-
gion and make an analysis of the estimated reduction in energy use which would resull
frofn the implementation of such nleasures as rapidly as possible, consistenl with sourld
buslnc:;ss practices. The Courl(;il shall c::onsullwith SLICtlc:ustorl_ers _lrlcJc::onsumers irt lt le
corlduct of such studies.

Mc,(h:,l 4.(f)(1) Model (;onserw;llion ,..;t_tIidardsIo be irlE-Iu(Jo(Ji1-1ltlo plan stlall irl(-:ltl(Jc;,
(;(.)fl ,_{.;I V_.|l I (.i)f }

stat,:lafd.,._ t)ut not be limited lo, standards apl)licable Io (A) new arid existir_g structures, (B) utility,
customc:_r,arlcJ governmental cons(_rw.]tii)rl progr_itllls, [111(t ((_.) ott_er corlsurne_ ;:lCllOllS Iol

aclllevlr_j corlservatic)n. Model corlsurv_llioll slarld_rcts .,;h_|llfuflc'(;l gc;ogr,ql)t/ic [.llliJ cli-
rn_ltlCdllferc..,rlc(.,swithin tile region and ottlc..,r_:ll)l)fOr)fl_llc,_:c:_rls_ciei_llion,'-_,arid :-_,t_11I)¢;,
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designed lo produce ali power savings tllal ate cosl-etfecliw:; fealtle rogior_ and c,cc)r_onlJ.
cally leasible tor consumers, lakirl.(:.linlo accourlt financial assistance made availaMo to
consumers under seclion 6(a) of lhis Act. Ttlese model conservaliorl slandards stlall be

adopled by the Courlcil and included irl the plan after consullalion, in such rnanllel as ltle
Council deems appropriate, wilh lhe Adrrlinislralor, Slales, arid f..)olitical subdivisions,
cuslonlers of the Administrator, aIid the public,

4,(f)(2) l:he Council by a rnajorily vote of tile merTfl:)ersof the Council is aulhor- _',L.,:t,.r!.u:
ized to recommerld Io the Administrator a surcharge and lhc Adrrlirlislrator may ltlereafler
inlpose such a surcllarge, iii accordance wilh the melhodology provided in lhc plarl, or-_
cuslomers for those portions of ltleir loads within the region thai are wittlin States or
political subdivisions which have nel, oi orl the Administrator's customers which have I]ol,
irnplemerlled conservation measures that achieve energy savings which the Administra-
tor delernlir_es are comparable lo those which would be obtained under such slandards.
Such surcharges shall be eslablished to recover such additional costs as the Adrninislra-

tor determines will be incurred because such projected energy savings attributable lo
such conservation measures have not been achieved, but in no case may such sur-
charges be less than 10 per centum or more than 50 per cenlurn of the Administralor's
applicable rates for such load or portion thereot,

4.(g)(1) To insure widespread public involvement in the formulation of regional

power policies, the Council and Administrator shall maintain comprehensive programs
to'--

4.(g)(1)(A) inform the Pacific Northwest public of major regional power issues,
4.(g)(1)(B) obtain public views concerning major regional power issues, and
4.(g)(1)(C) secure advice and consultation from the Administrator's customers and

others.

4.(g)(2) In carrying out lhe provisions of this section, the Council and the Ad-
ministrator shall--

4.(g)(2)(A) consult with the Administrator's customers;
4.(g)(2)(B) include the comments of such customers in the record of the Council's

proceedings; and

4.(g)(2)(C) recognize and not abridge the authorities of State and local govem-
nlents, electric utility systems, and other non-Federal entities responsible to the people of
the Pacific Northwest for the planning, conservation, supply, distribution, and use of elec-
tric power and tile operation of electric generating facilities.

4.(g)(3) In tile preparation, adoption, and irrlplementatiorl of the plan, lhe Coun-

cil and the Administrator shall encourage the cooperation, participation, and assistance of
appropriate Federal agencies, State entities, State political subdivisions, and Indianf

tribes. The Council and the Administrator are authorized to contracl, in accordance with (:;o_trac:l,,

applicable law, with such agencies, entities, tribes, and subdivisions individually, in
groups, or through associations thereof to (A) investigate possible measures to be i_-
cluded in the plan, (B) provide public involvement and information regarding a propo.sed
plan or amerldrnenl thereto, and (C) provi(:le services which will assisl in the iml:)lemer_ta-

: lion of the l)lan, In order to assist iri the implemenialion oi the plan, particularly (;ol_serv_J-. l,.cI,,,_._i
il!,"_l!,lilll(:(!

rien, renewable resource, and fish and wildlife activities, the Adnllrllstralor, wt_en re-

quested and subjecl 1oavailable furlds, may provide lechnical assi_-;lanco ir_establlst/ing
conservatlorl, rerlewaMe resource, and fish and wildlile objUCllVe_:_t._yilldiVl(.Jual Slalu.s or
subdlvisiorls thereol or Irldiarl Irll)es. Such ebleclives, ii adOl:_ledby a Slab.: or stl[)dlViSlOll

R-]I
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lh(:-,,reofJr Irlcllarl tribes, rrlay t:)o,sul)mllle<l Io t_le CouNcil aticI Iii(,, Adtlltlll,_;lliih_r l()r review.

iiild tll)()l] al)t)roval by lhe Cotincil. may be ii;corporaled as pail of lile l)laII.
4,(h)(1 )(A) -Hie Council shall i)romt)lly develo t) alld a(Iol)l, t)t.lrsllalll to lhis sul)_,e(;..

lion, a prograrrl lo t)rolect, rnitigale, arid enhance tish aild wildlite, iilcluding rel_iled
spawning grounds and habital, oil the Columbia River and its tribularies. I.:'}ecalise of ttle
uniqiie tlislory, I)roblems, and oPl)orlurfities f)resenle(J by It]e (tevelol)nlenl and operalior_
of hydreeleclric tacililies on the Colurnbia River and its tributaries, the l)iogram, Io the
grealesl exlenl possible, shall be designed Io deal wilt] lt]al river and ils tribut_mes as a
system,

4.(h)(1)(B) This subsection shall be applicable solely Io fish and wildlife, includiilg
relaled spawrling grounds and habitat, located on the Columbia River and ils tributaries.
Nothing in lhis subsection shall alter, modily, or affect in any way the laws applicable to
rivers or riw:_rsyslems, includirlg electric power facililies relaled thereto, olher than lhe
Columbia River and its tributaries, or affect the rights and obligations of any agency,
entity, or person under such laws,

4.(h)(2) -lhe Council shall request, in writing, promptly after the Courlcil is estab-
lished under either section 4(a) oi"4(b) of lhis Act and prior to the developrTlerll or review of
the plan, oi any rnajor revision thereto, from the Federal and lhe region's State fish and
wildlife agencies _and from the region's appropriate Indian tribes, recommendations for.......

4.(h)(2)(A) measures which can be expected to be impler'rlerlled by the Administra-

for, using authorities under this Act and other laws, and other Federal agencies to prelect,
mitigale, and enhance fish and wildlife, includirlg related sl)awning grounds and habital,
affected by the development and operation of any hydroelectric project orl the Columbia
Rwer and its tributaries;

4.(h)(2)(B) establist_ing objeclives tor the develol.)fnerll and of)eralion ot such proj-
ects on the Columbia River and its tributaries in a manner designed Io prelect, mitigate,
and enhance fish and wildlife' and

4.(h)(2)(C) fish and wildlife rnanagernenl coordinatioIi and researctl and develop-

merit (includirlg funding) which, athong olher things, will assist proleclioi_, rnitigatiorl, arid
enhar_cemerll of anadromous fish at, and between, the region's tlydroele('Iric darns.

4.(h)(3) Such agencies and Iribes shall have 90 (lays lo respond lo suctl re-
quesl, unless lhe Council extends lhe time for rnaking such recorTlrrlerldatiorls. The Fed-
eral and the region's waler rnarlagemenl agencies, ;_and ltle region's elect, ic powe.r pro-
ducing agencies, customers, and public may submit recornrr]endalior/s of the type

referred to in paragraph (2) of this subsection. Ali recommerldations stlall be ac(,ompa-
nied by detailed information and data in support of the recommendatiorls.

4.(h)(4)(A) The Council shall give notice of ali recommerldations and shall make

ltle recorrlrnerldatiorls and supporting docurnents aw:til'able to the Admiilistrator, i(;, lhc
Federal and the re.gion's State fish and wildlife agencie,..;,:_lo file al)f)ropriate Indiarl tribes,
Io Federal agencies responsible for rilar]agirl(j, ol;)eralirlg , o, regtllatiI_q tly(lroeleclric facil-
ities Iocale(t ()li the Colt]mt)la River (Jrii.<;lritJularies, _ii]d leJa_y (:tl,<;l(Jlll_;ror oth(;r eleclric
tlillily wtli(;tl owrIs or ol)eral(;s {:lrly ,slJCtlfacllily N(JlieJe'.:;t/all_.11_,()IJ(}{jlVell lo Iii(., t)tlbli(:.
Cot:)ies of sl.]etl recomr'rler-ldali()rls ;-lll(Jsl.llJl)orlirlg do(:tilrlol il_k.<.;t/tillI)[;;rrh:l(le avail_:lt:)lefor
review al til() offices of the Council and ,':.;halt)e available for rel)r()dt.ictiol] _-.:11reasoilat)le
cosl.

Llti',lll'illlll',lllltll;thll)ll( I ,'lWil!,l,'llill:h.#dillllllJlillh!d hlJilillll' HIh,IHI ,llllllllt,ll!llil_ll', _;I;111! h',tl,lrlllWll_lhlt,,llll!lll ii,', ii

!_¢I(t_IItHIA) & (/)

't'_fJ<lll'ililllf, lllllll_ lllllllll,l ,177_l_,lJfllll,ll,_ll,lfllil,flllfl!(I II,Jf,,Ifll', I#lll!f,II ,lfllJlhl,fl!lllflll', ,,JT,lil,f flhlfi,llJl,flll!f,l,lfl(!flf,(,', ii

'll¢lili)lbllA) ,l,, I !1

Iti",l(l',llltlt, lllllit'thilJllf IilWHI, IHIHIIt#II,IIIdlIIIIIh,,I h,,lllllll I tjlh!l,II ,ilillltll,lt!rJllJll', !,l+ll,,h<,lt,lli, l,/41hlhli'<lfl,'fl, l, ,',

, I ft_t,lil_ilf,)lAl', _, (/)
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4.(h)(4)(B) 111(_C()llfl(:ll sllilll I)rUvi(h; l(.)II)tll)ll(: t)_llli{;ll)_lll()l] ;IJl(I (;()rllnll)lll f(;!l_lr(:1- Wf,ii,., ,,r,,t,.,_l
(,()llllllt !1II',

If1!lIII(:!(!C()IIIIII(!I111_111()II,_4/l/l(Jslll)i)(_iIfn(l(I()(:Ilnl(;lils,ill(;lll(Jlll(:l;irl()i)i)()lllllllIyI()lwllll(!ll

illl(J _)1_11(.;¿)llllll(,,rll,'-;,Wlllllll ',i(l(:tl r(;_ls()llill}h,_lilll(,, ,'is III(; Colll/(:ll (h:(,,lll,'-;ill)l)l()l)ll;ll(,'
4.(h)(5) -l-I1_:(;()ul1(:ll,'_Iiilll(h:w,lol),'ll_tOgIamoI_lll_:l);l'-;is()I,'.;ii(;IiI'I.,X;()IIIII]II,_II

(:l_lli()ll_,Stll_l)olIlIl(I (tocilrtlc, rll,_-;,_ll](I vl(,,w,'-;ill](t iHlorltl_llion ()bl,'jl;ll;[I ItiFr)tl!lll I)lJl-)ll(:(:orn-

lll(,_lI(illl(Jl]a(lI(:ll)_lli()rl,iiIi(l(:()li:_(ill_li()llwilIlllloag(:l)cl(.'s,Irll)e,_;,_il)(lcllsl()ll)(!_Hll!l(!ll(_(l

l)It)ll_(II(_II

I]]Itig_II__,a_I u_ll],iI_celisllnnd wiMlil(:aIlecI(:(Iby filed(:w,qol)mc'_I,()I)_:I;IIio_,;iI_(lhl,rill

,:l(/(::Inev_tel .'-;t_cllt_mllllles wtlil(: _l,'..;st_rlngItlu P_cifi(: N()rlhwu,'-.;l_lll _l(lO_ll_al(.,, ellic_enl,
ecollon]lcal, _ll_dlell_ll:)le i)ow_:;i sul_ply. Enh,:ll]cerner_l i]_east_les ,':-;h;_llt)c, illcll_(te(I II_ It_.,
program Io lhc (;xlenl stlch IlleilSllles arc,'designed Io aclliew)_Inl)mw::,d I)rolecli(._l) al_(I
miligalion.

4,(h)(6) ]-t_eCoullcll sll_ll ill(:h.l(le ill It_eprogram n]easu_.:s wtlich il del(:,,rl_Hnu,,s,
oI_the basis sel forlh irl l)aragraptl (5), will .....

4,(h)(B)(A) cor'rlplernerll ltle (.,xlsliHg ar_(t lulule aclivilies oi lhc Fuderal an_t It_(:
region's Slale fish and wildlife agencies arid appropriate Ii]dian lril)(:s;

4,(h)(6)(B) be based on, and supporled by, lhe best available scienlitic knowle_.t[le,
4,(h)(6)(C) ulilize, where equally effective alternative means ot achieving lhe saline

sound biological objective exisl, ll]e allerrlalive wilt] the miilimum econornic cosl;
4,(h)(6)(D) t.)e cor',sislenl wilt] lhe legal rights of approp_iale Irldiarl lribes _n lhc,

region; and
4,(h)(6)(E) iii ltle case oi arladromous fish .......
4,(h)(6)(E)(i) provide for Inlproved survwal oi suct'_ fish al hydr(_ele(-lric tacililic's lo-

cated etl lhc Columbia River syslem; and
4,(h)(6)(E)(li) provide flows (.)Istlfficlel]l (:tualily and quantily belweu_l sl.._cl'_tacilll_es Io

improve produclion, migration, and survival of such fish as necessary lo meel soun(l
biological obieclives.

4,(h)(7) Tt]u Council shall delerrnine whether ea(::tl rc,cc_lnt_el_da!lorl r(,ceived _s
consislenI wittl lhe i)url)oses of Ibis Acl. In the event such recornrnen(talie__s are _nconsis-

tent wilt] each olher, the Council, in consullatior_ wilh appropriate erllilies, ,shall rc,.'-_olw:..,
such incor_sisluI_cy in the i)rog_am .qivlng (:iii(.:,weight lo the recolrln](,rldaIions, exl)urI_s(:,
and legal rigt_ls and resr)onsil)ililies of the Federal and the regioi_'s Sl_le lish arid wikllilu
agencies alld approl)riale Indiar_ liit)es, li lhe Council does _1oladoI_l _myle(;or_llrlu_l(la-
tiol] oi lhe tistl and wildlife agencies and Irldian Iribes as parl oi Ihe program or any olh(:r
recommerldalior_, il shall exl)lain iii wriling, as [)art of the program, lhc basis lor ils lil_(lin(t
lhal lhe adoplion of such recommendalion would be .....

4.(h)(7)(A) in(;ol_slsler_l wiltl paragraph (5) of this subsecll()i_:
4,(h)(7)(B) Irlcorlsistent wittl paragraph (6) oi this sljt)sectloI_; ()I
4,(h)(7)(C) I(..'ss(:,iri;clive Ihall ll_e adopled recommendall()rl,,-; f(._IIIle l:_rot(;(:lh'._.

mill(lali!)rl, _lr_(Ier_t_ar-_(.:(::rrl(;r_Ioi li,':;tlan(I wildlife.
4,(h)(8) ltl(:; C(_ul_(::;ll.,-;t_11c_)_l.'-;l(l(-:r,irl d_:velol)ir_(] _ll_t _(l()l)llll(.1 _ I)l()!jI_ll_ I._lll

s_lanl lo ltll.,-.;,,.;_ll)secli(:)ii,lt_e fl:)ll()wlrlg i)rirlCll.fl(.,s:

4,(h)(8)(A) Eiitl_i_(;(:i_l{::r-iIir_(.;a:-;[lresrrl_ly 1)(.,_JSed,iii _ll)l)r(_l)ll_ll_._Cll(:t_lilsl_lll(:_!;.
as a m(..,;lllS()l actli(:_viII(.J offslle I)_ole(:lioI_ aI_(I inili!:talior_ wiltl r(:_;i)(::(.'ll(_ (:(-)_t),_:ll_.-;_lli_._llI()I
IO._;_;(!!:i llll.'-:,lll(] II()lll It_: d_welot)_lenl _l_(I _)l)l.,I_lli(._l_()I It1_ tly(Jl_')(!l(}(:lli(; t,'_(:llllle,,-.;(._1ll_,
(:;_)lltllfl)li-i ttlv_l i__:Jii!; lllt)lll_-ii_(;!:;_1,'-;;1_-;y!:;lt_lTI
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4,(tl)(8)(B) (;CJll_,llillc;i,'_tJf ell;c;li/c: llC:_wcJl,'._tl_llllie;ii tile cxJ,<..;Icit liiuii_;liilt;i cle<'-ii!]ii(tcl
Ici cteal wiltl i.tdvei,<io ilill)afils C;HLISU(:I tJy lti(t clevcll¢)l)lllC)lll illlCl {Jli(_l_lll()ll i:Jl _lle['llic; iJower
flicililies arid i)iogi_:iriis ollly,

4,(h)(8)(C) I(J ltlo oxlo, ill ltll; i)lc){ll_lrli i)ioviclu,<i tcii c;()()l(hll_lllilll OI il!i IllOilStllii<'i

wllh addiliofllll ill(,_ilStife,<D' (ifl(sltl(liflCt ,'l(Idilioll_ll (.,'lllldlilC(.)llllltil flilh:l,'ill/O<q l(; ¢lOalwilh illl'
t)_-IC:IsC;_ltlSOCtI)y lil(:loft-', oilier lllali Ill(; (l(Jvulc)t)illeill i.lli(I Oli()falicJll of elflcilic" Ilowul
l,'l(',ililic;silil(t t)ro{}ililiis), sLiutl acldiliollal Illt;listiro.'-; life l(J t)e iilil)loliiCJlill)cl iii _](;oord_.lllC(_'

wllh a{jlc)etllcJlil,'-iu "lloli.l:} ltiu lil)f)rol)rialf.; t)iillies t)lovidiil{I t¢)l iii(1 _i¢tivilnii:ili_iliflli ailc.Illliicl-
IIIC) Oi StlCII a(l(llll()llal llle_:istltos.

4,(h)(B)(D) Monelary cosls allcl elo(Jlri¢;I)OWOllosses l(_itilllllt I tiCJillllie illll)lelllell-
latioll (.lt lllo t)ro{jralll shall be allocale(t by ltie Adinillislrillor C()ll,,-;i_:ilelllwiltl individual
t)role(:l ililt)ac;i.t_and syslem-wide ohjec;live,<.;ot Itiis stibsec;lion,

4,(h)(9) ]he Courlcil shall aG.Jpl ,<-Ju(;flprograirl vr arliull(ffllofils lherulo wilhill
Olle yo,til ilflor lhc liine provided for roooipl of file ioCOillrl/oil(l_-lllOll,q, Stl('tl l)rogram stlall
also be,_irlclt.lclecl ill the plarl aclot)led by the Cotlncil Liridor sul)sc)cilol-i ((I),

I _.<,t_a,,I 4,(h)(10)(A) The Adnlirlistralor st_all use lhc Botlrievillo Power Adnlinislralioil tIjrid
wil¢lhle.
i.ulc;c:iJc)n _-lil(:lllle atllhorilios awlilable Io lhe AdiTiiilislralor t.indor itlls Acl i.lll(I oltior laws adnlii;is-

lerod bY lhe Adrniilislfator Io proleoi, rrliligalo, arid orltlarlce fi.<_tlall(l wildlife Io ltlo oxleril

alfeclod bY ltxJ development and operaliorl oi an 7 twdroeleclric piojecl oi iii(# Columbia
River arid ils Iribularies in a manl-ler oorlsisleill wilh ltle plarl, i1ii_ c._xislerlce, the procjrarn
ariel)led t)y li-le Cotirlcil l.lrlder this sl_lbsci;clion,arid file ptirl)of__esot Ifli'.:._Acl, EXlJelldilures
of ltlo Adll_lillislralor i;)ursuant Io lhis para.graf)h shall be iri addilion Io, Ilol iri iietl of, elllel
experldiltirus aLiltlorizod or required tlOl'ri either elllitios Llltdor olhor a(.JroerIlOlllS or provi-
siol'lS ot law.

4,(h)(lO)(B) Tile Admlnislralor illay irlako expendilures llOlll si.lc;li lt.led wtlich shall
be included iri lhe anntial or supplemenlar 7 budgels subrrlillod Io lhc Coil cjress pl.lrst.lalll

I(:, tj{:;[: lt3/Jli(di; IU the Federal Columbia River Transmissior_ Sysiervl Acl, Atly _.lrrlc)Llrllf.-;included ii] such
budgel for lhc constructiorl of capital facilities wilt] arl esliinaled life of greater ttlan 15
years and ai] estimated cost of at leasl $1,000,000 shall be fun(ted in lhc same rriar_iler

and in accordarlce with the same procedt.ires as major lrarlslni.<tsioi_ facilities urldor lhe
Federal Colurnbia River Transmissiol_ Syslerrl Acl,

AIIt,(;allC>_l¢>l 4,(h)(10)(C) Tile altlOUfltS expeflcled by lhe Admirlistralor for (J_l(;haclivity t)ursti,!illlhill(I,,:,
Io this subseclior_ stlall be allocated as al)prot)rialo bY Itle A¢:ll-nii/islraloi, il_consultalion
wilt] lho Oort)s of Engiileers and lt-le Water arid Power Resotlrcos Service, arriorlg lhc
w-irioi.is hydroeleclric projecls of the Federal Columbia River Power Syslern, Arriouills so
allooaled shall be allocaled Io the vl--lrioi.isproject pLirposes irl accoidanc¢:# wiltl exisling
accot.Jnlin.qprocer:ltlres for lhe Federal Colt.irrfl)ia River Powel Sysleirl,

4,(h)(11)(A) The Adnlirli<Jtrator _.lllCJolher Pecleral'agerlcies rest)orlsil)lo for lllailLl_J-
ing, operalirl{}, or recjulaling Federal el rloil-l-ecJural llydroeleclric facilities Iocaled on the
C(Jli.llll[)ia [:_lver or its tributaries stlall- -.

4,(h)(11)(A)(i) ex(;roise sucl] resliorl<;it)llllle.,:; (:oil_.;i<.d(.,lllwlttl NimI)tlili(i.<:;e.<;ot till<; Acl
;]li(-I elh(;r al)l)lical.)le laws, to adeqtialc-,ly i)iolu(.:l, illill(.)_ilcJ,fillet CJllllllllC(_,fisll _.lli(.twilcllilu,
ificIu(ilri._t r(;l_-ilo(JSlJ_.lWlllrl,( j (jroiJrids ,:lrlcJ)l_lt;llHl, _llteoled b7 l:;ilf.;fl l./l()ll;(;l,_-; (ii t,_lC;lllliosiii ii
Illl]l]ilor lt_i:li t)rovidos eqt.lilable lroalrrlelll lor sl.lc:tjlisll alld wildlilc; wilt_ lilt; ()ill(Jr i)tirl)o.<-;es
l(.;rwtlic;ll ,<-;tlcilsyolcjlli ai_cl fcicililie.,4_:li_,ill_ill;l{.lt.,(I ail{J cIt)(Jl_il()(t:
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4,(h)(11)(A)(lt) c_xl_ll.:i_;u,'-iti,::llVl._stJ_ll_-;ll;lllllc_i,liLt',lll!l irllcl ilC;C:C_lifJl_ll i,:ilcll Ic_luviltll
stil.ql,,_f c.h_c,isic)lllvl,_lkiIIcI I_lC:_cc;,tlsu,_1¢)lllci ILlltcmlt'_xlmlllpl_Lc:lir_llflu, tll_ lllC_!ll_lfVl_lclcJJ_l_,,_l
t_yIt10 CoLIrlc:ilLlllclc_,ftills _..;lllmcJc,'li()l'lIf, _lllcl te tile uxlufll lll_ll, ,',-;Imllcdllul I:c_¢lc_r_ll_lflilli-

(:ics,s _.lSLIr(.,,sLliloi SLIC:;I1¢:()llSiC:lC,_l_ltiC.)fltllll)o,<_u_ll]Oll lilly llc}li.-I:(;clc;,lill(_l(;(',lll(:IJOW(:)lI)IC)j¢_c.:l
rllcmsl.lll:_s Io I:Jroluc,l,Ivliliclale, and eritlallc;c_)fish i:lilClwilclltle wtlicli _lll:vIic.)l;illlil)lll_lhlc:_ I(_
lilt; (](:v(._lc:ll.llvlc::!lliill(I Ol.U.Jrali()l]c)f .<:itli::hploj(]c--l, ttl(;,rl file rcjiji.lltlll{.i lilc)ll(.,,liliy (;(lsl_i ilflcl
tJowel Iossc_s (11ally) ,'._tliLIIbc:tbC)llle by ih(_Ac:illlillistiill(;)l ill il¢:;(:;('Jrd_lll(;C,'with iIli_.i,.iLiI),,i(_c:-

4,(h)(ll)(B) 111_;AdlvliIlisllalor and ,,-itlc;llt:eclelril agerlcio,'-i sll_ill cc)n_tlll wiltl Illc_
S_clc_laW c.flltlc,, Iill_:_iIC_l,lllo Aclt_i011isllrllorof ltle National Mnrille Fl,'-;lleriu,':;Sc:;lvice, Hllcl
IIle Slate lish ariel wilc:tlife a!:lerlc;es ct lllu reciiorl, at.)prot:lrlate Irlc:llan Iiihus, ariel affc:;clec:t
plc_jec:'lc._i.J_-)ratorsiii ('alryin¢:i c._lll1tlo I)¢ovisiorls of ltlis f)aragrapt-'l and shall, lo ltlu grealesl ,
uxtenl prtr;ileaL)lcr, coc.)rdinale llieir aclioris.

4,(h)('l 2)(A) l:]e(lirlning oil October 1 of the first fiscal year after ali rnernbers to the Fh,l,()llh,
(:(}11()1(.qi!;ll)flill

Cc:)urlcil (.kreapl.)oir'ilc:._dinilially, Ihe Cc:_tiric)ils.fllallsubmll annually a detailed reporl lo lhc _:o_,,,(I,,_,,
Cc.)nlmilleu o(1Energy alld Natural Resources of the Senate and to Ihe Commillees ell
Interstate and Foreigl_ Commerce and on Inlerior and Insular Affairs of the House of

f-lepresentalives. The report shall descrit_e tile actions taker] and lo be taken by tile
Council ur'_derthis Act, including tills sLlbsectiorl, the effeclNeness of tile fish and wildlife

prograrn, and polenlial revisions or modificatiorls to file program to be included ill tile plan
when adopted, Al least ninety days prior to its subrnission of such report, the Council shall
make available lo such fish and wildlife agerlcies, and tribes, tile Admirlistrator and Ihe

customers a draft of sllctl reporl,-fhe Council shall establish procedures lcr timely con-I-
ments thereon, Tile Council shall include as an appendix to SLICilreport such COnlrnents or
a summary lt_ereol,

4.(h)(12)(B) The Adrninislralor shall keep such committees fully arid currenlly in-
formed of the actions taken and to be taken by the Adl_inlstrator under this Acl, inchlding
this subsection,

4.(i) The Council may frorn tinle to time review the actions of lt_e Ac.tmirlistra- F:{.v,.w
tor pursuant to sections 4 and 6 oi this Act Io determine whether such actions are consis-

tenl with tile plan arid prograrns, tile extent lo which the plan and prograrns is being
implernenled, and lc:)assist the Council irl t)reparing amendmerfls Io the t)lan and pro-
grari]s.

4,(j)(1) ]ilo COUl-lcil iTiay requesl the Adn-Iinistrator to lake ali aclioil under
seclion 6 lo carry out tile Adrnirlisirator's resl)orlsibililios under lhc) plan,

4.(j)(2) To tile greatest extent practicable within ninely days after the Council's

iequest, the Adminislralor stlall respond to the Cour_cil in writing specifyirlg ..... ,
4.(J)(2)(A) the rnear_s by whict_ the Adminishator will undertake the aclioll or ally

rnodificatior_ thereof requested by ttle Council, or

4,(J)(2)(B) the reasons wily such aclioil would not be corlsislenl willl lllc; I)liirl, or
wiltl the Adminislralor's legal c)bligallons tinder this Act, or ottlor plOVl.SlOrl,<-;(_flaw, wtilch
the Adrrlini,<-;Iratorsllcill .<_|.)¢!;cifio__lllyi(lollllly.

4.(l)(3) II tile Adillll-iisiiLllOl det(;rlllllle,<-; i-ICJl i(.J tlll(.lerlaku Iii(; i(;;¢lilOstc,(I_i('liclfl, Ill',lltlUl

ltle Council, within sixty days allc, r ll(.)lict::!of Ilia Adrrlillislraior's dulormill_-lllOrl Illi:ly rc,_-
quc-;sllhc Adnlir_islllltor Io tlold ail irlf¢)iirl_ll hu_iring allot Iiillkc; _l tirl_l clr_c;isicJll

4.(k)(1) Nel lalc;i lll_lrl O(:lc.d./c;r1, 19t,;7,cir .<-;ixyc,_lrf-i;ilh..,rttll_ Cotlilc:il _;i,f.;l_il.J-
li{_llud uncltir ltli_:,Ac.;l,wtl ctluvui i,<;I,:llc_l,ltlu Coliilc:il _,tl_lllccjrr_l)l_l_;_ ltl¢)rc)ll!lt_ ,ii _ly_l.<;c,,I
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(,'()ll_,_t;rviltl(.)ll Illuil_llr(,)H illKI ('()llSUIVi,lli(_ll r(_HOLII(;(,_,'-_Illll)luliit_lil(J(I i)tlr,,ttllllll i(J Itli_:;A(;I
(lurirlfl (llc_IIVt_-VCHII f-)urlc_clbc:_(.llrlrlirl!/(:)rlItlc_(l_ll(I I)l(j C.;(Jilrl(;ilI,-;c_,,-_lltl.Jh,,.;ll(:_d(llld(_r ttlt,,-;Ac:I
I(_ch.,,It:JllTllnuII sttctl rrl(_iLsurr_,'..._,c:)rrc_,sc.)Lirc:u,_:

(:,,,,,,,,_v,,I,,,, 4,(k)(1 )tA) Ill:lV(._I(_st+lllc)doi al(._Ilkuly Iu lusllll in (.;(_slsI(_c;()rl_;t+lfll(Jr,,:;ii1 ltlo rugioll
Illl.iil_itll lH; dlll(I

(:;(.)tlll(;il (Iul()rlllll`+(_s wut+ildbe lle(:',_s_)_,lry III liiu _.II-_S(_I*IC(}()t ,'4tl('tl Ill(:_Ll',:illros el r(}s(:)Llrces;

4,(k)(1)(B) Illwe Ilol 1:)oo11or i:11(:;likely i_ol I() I)e !:l(:_ll(:_l_llly(_(:tt_lllll)l(._Io ;::iiicorl-
:;tlllll)rS III Ih(:_r(:_gioll; (:)1

4,(k)(1)(0) have impaired or al(:_llk__lyI(:_iltlt.)_il ll_u _l.Jtlily (._11116Aclll_l_lislr_._lorIu
c_lrry oul IIi,'-_obli(.:laliorls t.lllder lhis Acl anti olhor laws, conslslurll wiltl sotlrld bl.lslllos_l
i)racllc(!_-;,

4,(k)(2) -l'tle Admlnlsllator may delermir+c, thai ,,-+(_clion3(4)([:)) stiall I_ol apply lo
_r _yprof_osed (.;Otlsorvallorl measure or resource ii Ilvt:_A(.hilinislralor finds afler receipl oi
,-;rich a_alysis t_()r_lthe CoLIIlcll lhal such i]loasl.lr(++or resot.lrce wouM have al`+yrestlll oi'
(:,ltecl described irl subparagrapl_ tA), (B) or tC) oi paragraph (1),

SALE OF POWER

Section 5,

i(_t_s(:;_:l!_,: 5,(a) Ali power sales under Ibis Act shall be subjecl al ali limes lo the prefer-

once arid priorily provisions of the Bonneville Project Acl of 1937 (16 U,S,C, 832 and
1(.)tJ,SC_:._,'(:. following) and, irl partlct+_lar,sections 4 allcl 5 If]creel. Such sales shall be al rales estab-

832d
I(_t_s(:_:_P_ list_ed purst+_ar_lIo secttun 7,

B0(b)(1) Whenever requested, lhe Adrnirfislralor shall offer 1o sell to each ro-
quesllrlg pt+_blicbody and cooperative entitled to preference and priority under lhe Bon-

neville Projecl Acl of 1937 and Io each requesling inveslor-owned ulilily eleclrtc power to
rneel ltlo firm power load oi such pLIbltc body, cooperative oi' Investor-owned utility lr+the

, Region lr.)lhe extent thai such firm power load exceeds .....

5.(b)(1)(A) lhe capability of such entlly's firm peaking and energy resources used
in lhe year prior Iu the enactment of this Act to serve its firm load in the region, and

5,(b)(1)(B) such other resources as suct_ entity delermirles, pursuarll to conlracls

t._ndc.,,rthis Act, will be used to serve its firm luad in the reglorl,
5.(b)(1) II+ determir+ing the reso[_rces which are used lo serve a firm load, for

I:)t_rf-._osusof subl:_aragraphs tA) and (B), arly resources used Iu serve a firm load t+Jnc.ler
suct_ subparagrapt_s shall be treated as cur+tii`+uirl.c.tIu be so used, unless '_LlChuse is
disconlir_ued wilt+ the coy+sent of the Admirfistrator, or unless stlch use Is discontinued

becat.+se of obsolescence, retirernenl, loss oi resot_rce, or loss ct culltrac't rights.
5,(b)(2) Contracts with investur..owr+c_dulilities st+ali t+tc.widethal lll(:JAdtniv_is-

tratc+)imay reduce his obligations under such corltr_.tcts in ac;col+da+l(;owith soctior_ 5ta) of

ll+e Borlnevill(, Project Acl ct 1937.
5,(b)(3) In adr.litioll to his auttlcJrltles to .'-;(_11(,It_c:trict)ow(,r tinctc,r i)_tr_t!.lraph (1),

Iii(, Aclrtllr`+i.,:_Ir;ituris also alltl_orizod Iu ':,(:,11(;leclric t_(:Jwutlo Fc..,(h+.,r_lla{:lu_cicm ill the
I (_!:11()11.

5,(b)(4) Sales tllldor ltlis st_l.)s(_cllollstl_:_llbe I_ac:leollly I1It1(._i)uMic body, coup-.
o'l_:lliv(;,F_;clul__l{_c/c:,Ilcyor irlvest(._r-c.)wr)(_(Iutillly c()iVll_llc.,,,swiltl Itlu Ad_ninistlaloi '._;.'-;l_Iic.I-
a_(l_;f()v_-;_vl(;_.;_rl(.:tic,el ()__It`+r_c,ll(_'(.:liv(,(l_ll(_(.fl IIi1_;A(:I (.)I I_,':;_.;t_b!:,(,cltl(;llllyrc,vl.,_(:(I.

5,(b)(5) [tlc-; A(lI_irli!:_lr_-_lc_sll_ll lilt:lipoic.,Iv_c;c)¢llI_(:.:l!:_c,xc_c:t_Ic_(Iiii _lc:;c;orcl_rlc;(,,
Wlltl I1_1,,,;_;111)5('(;I1(.)11I)ruvi.'aOll,'-;Itl_ll c,ll_ll)l(_It_(; AclIIIIIIISII_II()I I() _(.".:;II1(.:1t11!-; c;()rlll_l(:;ll.lill
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(.l(31(lllllilleS, l.lllt)l _11(i_ll_:_()lllll)lbI_]rl(._¢lut _.;xl)ullOllC:;eIIIl(l()l lllis Ac:l, Illill Illu A(llllllll'.:,llllk)l
(:l-illrlol I)e il,,-;,,:illl{:)clC)ll ii I._llllllllfl!) I)llSll3 _)1ll(-Cltltrill! ) k_iltti(;t(_lll I(_-;(_tll(.',l_,'4I()Illec_l ,'-_Llctl

Ic._acl,'-_(ILIrill[J ii Sl_U(:lflc:_dt)orlcxl c_lilll_iltllcl(_ll(.',y. Ally ,qllctl (_',c_rlllliclwiltl ii ptll)lic; t)c_cly,
coop_:,,taltve, oi I-ud_;r_ll Ii[)[}llcy _d_allsl)c_(;ily a i[l__lS(_}lli-iI)l(.._ lllillilll{llll I)_,,_leclI)[:,,IWeell a
lie)lice oi r(]slrl(.',llc)ll ;_llvd lhc uarhest ctlllc.,,slloll leslric:IJc)vlrvl_y I)¢:_illil:)¢_.)sc_c:l

5,(b)(8) Curlll_lc:ls c.,,xc:_c:;lllcxli_l _lcx'ulcl_lll¢;u wllh ltlis _-_ll'._sc_c_',llorlwllll I)tlt:lli(:
bc)dy, coc)l_ernlivu, _l_clFec:leral agedicy ctlSlOlllers shall .....

5,(b)(6)(A) prcwide tl_at Ille re,stoic;Ilo)lireferrucl 1o in i)_-:_ra!.jral_ll(5) shall viol bu _p;_li-
c_lL)lelo ally silo;tj C[I_:ILOIlVerS [Illllll ltle upefalir_,Clyear irl wtltctl ltle Iol_ll et suctl (;tlSl()rTlel.'._
fit_l_leads lc) l.)u ,s()fvc_c.Iby lhc) AcJl]ilni,,-]Irale_equals e_ c:_xceecl,'-_file firm capal.)ilily ut ltlo
f-ocleral base syslem re_()lll(;es;

5,(b)(6)(B) _,lolpermil reslriclions wt-liU'llwould reduce tile lelal cor_Irac'Itlal erllllle-
Illelll ()f S_lct-Ic;tlslelllers le _1"1aV]lotlrli less ltl_lr_ the tirm capabilily oi lt_e Federal c)ase
syslem resources; and

5,(b)(6)(C) celltaill a lorrvlula lcr determirllng anrltlally, en a Ulli[Ollll basis, cacti
,_uctl cuslomer's cel]lraclual erllillemenl Io firm power dLIrlng such a period of restriclion,
whictl formula shall not consl¢:lel cuslemer reseLIrces other than those Ltle ct.ISlOfller hHs

clelermtrlecl, as of [tie effecllve dale of ibis Act, Io be used Io serve ils ewr_ firm leads,

5,(b)(6) The forrnula referrecl le III sUbl)aragraptl (C) shall obligate tile Adn_inis-
Iralor lo provide orl ali allnual basis only firm power needed lO serve ll_e porliorl oi such
customer's firm load I11excess el ttqe capability of such CLISIOIller'sOWll firm resoLIrces
ctetermined by such cuslomer under p:._ragraph (1) of this subsection Io be usecl Io serve
its firm loacl,

5,(o)(I ) Whenever a Pacific Norlhwesl eleclric utlllty offers lo sell eleclric powel l'u_d,_,_{:_,_(I
(gX(;llilll!]l. _ ,'il I1(,,

,. Lethe Aclmlnistratef at tt]e average systenl cost of thal utlllty's resources iii each year, the
Aclmh]islralor shall accluire by purchase such power and shall offer, in exchange, le sell ali
equivalent arrleul-_l of electric power to SLlch uttlity for resale to thai Lltilily's resiclenlial
users wilhin ltle region,

5,(c)(2) The t)urchase anti excharlge sale referred to iii paraclral)h (1) of this I.,,,i_m,_,
subsecliorl wilh any eleclric ulilily shall be Itrnited lo an amount nel iii excess of 50 per
centum of such utility's Regional residential Ioacl in the year beginnirl!:l July 1, 1980, sucll
50 per cenlurn lirntl increasirlg iri octual anniJal irlcrernents to 100 per centum of sL_chload
Iri _heyear beginrlirlcl July 1,1985, ariel each year thereafter,

5,(c)(3) The cosl berlefits, as spectfiect irl conlracts wllh tile Admirlislralor, of c.._,;i_:,,,_,,_
any l)urchase anct exchange sale referrecl te iri paragraph (1) of this subsectior_ which are
altril.)utable Io any elechic utilily's residerilial Ioact wilhtn a State shall be passed lhrough

directly Losuch utility's residential Ioacls wilhin such Slate, excepl lhal a Stale wtlir_tl lies
: partially wiihir] and partially wiltlot_ll the region may requi_e thai st_c'h cost benefils I.)e

dislril)ulec:l arvlong ali of ltle ulility's residenlial Ioacls irl lhal State,
5.(c)(4) An eleclrlc: ulilily may leritlinale, ur)on reasonable lerrtls _lllclcorvcliliorls ._,.,_m,_

agreed to l)y tile Aclminlstlater arl.r.Isuctl _tility t)_icr le '..._uchtorrnirlatloll, its purct/ase izn(I
'.-_nleuncler lllis sLII)sc;clI(.)llii llle ._Lil)l._lerviofllalrate cllarg(! providc.,,clfor iii _-i(;c;lic)ii7(b)(3)i,s
al_pliecJarid lhc cosl of eluc.:Irlc;imwur sold to ,sii(;ll ulilily ililder llli!.; .'-_tllmc.,';_;tic)iiexcc}ecl,'-._,

afler al:._l)licaliorlof sucli rale c'harclc_,,llle average, ,",yslelvl cosl of l)owc)r ,_old l)y ,,_llc:llillilily
tc) tlle Ac:lmirlislrater ullcler fills st_t)secliorl.
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5.(c)(5) Sublect to lhe provisions ot sections 4 and 6, irl lieu of purchasing any
amourlt of electnc power offered by a utility under paragraph (1) of this subsection, the
Administrator may acquire an equivalent amounl oi electric power from olher sources lo

replace power sold to such utltity as part oi an exchange sale if the cost of such acquisition
_sless than the cost o_purchasing the electnc power offered by sLich utility.

5.(0)(6) Exchange sales to a utility pursuant to this subsection shall not be re-
stricled below the amounts of electric power acquired by the Administrator from, or on

behalf of. such utility pursuant to this subsection.
Averagesystem 5.(C)(7) The "awerage system cost" for electric power sold to the Administrator

cost
under th_ssubsection shall be determined by the Administrator on the basis of a methodol-

ogy developed for this purpoSe in consultation with the Council, the Administrator's cus-
tomers, and appropriate State regulatory bodies in the region. Such methodology shall be

' sublect to review and approval by the Federal Energy Regulatory Commission. Such
average system cost shall not include--

5,(c){7)(A) the cost of additional resources in an amount sufficient to serve any
new large sJngle load of the utility;

5.(c)(7)(B) the cost of additional resources in an amount sufficient to meet any
additional load outside the region occurring after the effective date of this Act and

5.(c)(7)(C) any costs of any generating facility which is terminated prior to initial
commercial operabon.

5.(d)(1)(A) The Administrator is authorized to sell ,n accordance with this subsec-
tion electnc power to existing d_rect serwce industrial customer,'..:.Such sales shall provide
a portion of the Administrator's reserves for firm power loads within the region.

Industrla;t,rm 5.(d)(1)(B) After the effective date of this ACl, the Administrator shall offer in ac-
r__wer cordance with subsection (g) of this section to each existing d_rect service industrial cus-

tomer an initia! long term contract that provides such customer an amount of power
equivalent to that to which such customer is entitled under its contract dated January or
April i 975 providing for the sale of "Jndustrial firm power

5,(d)(2) The Administrator shall not sell electric power, including reserves, di-
rectly to new d_rect service industrial customers.

5.(d)(3) The Ad.minislrator shall not sell amounts of electric power, including
reserves to existing darectserwce industrial customers _nexcess of the amount permitted
under paragraph il ) unless the Admtnistrator determines, after a plan has been adopted
pursuant to sechon 4 of this Act, that such proposed sale is consistent with the plan and
that--

'g,(d)(3)(A) additional power system reserves are required for the region's firm
loads,

5.(d)(3)(B) the proposed sale would pro,,,_dea cost-effective method of suppl ,ing
such reserves.

"- 5.(d)(3)(C) such loads or loads Ofsimilar character cannol provide equwalent oper-
ating or plann,ng benefits to the regmon_fserved by an electnc utility under contractual

c reserves._rrangements pro " '_ng and
5.(d)(3)(D) the Administrator has or can acquire sufficient electric power to serve

such loads and

5 _dii3i uniess the Council has determ_nod such sale _sconsistent with the plan.

Aft,":'.r%L:',-.hdotorrz'::r_.at'.r..'.qbv the .A.dm!!_'strator and by th_-;(_'.nlir_r'll lh# Adminlc, lralnr is
authc)r_zed1ooffer to e×_st_ngd_rectservice _ndustrial customers power _nsuch amounts in
ezcess of the amoune perr-,_tted under paragraph (1) of th_ssubsechon as the Adrn_n_stra-
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tor delermlnes I_._be necessary lo pro,.,Jdeadd_l_or_alpowel system reserves to rneel It1(:. ..,
region s firm loads

5.(d)(4)(A) As used tn this sect,on, the term ex,shnc] direcl service Induslr_al cus- [:_,_,f,r,,1,,,,,-,
lomer means any dlrecl service ,ndL,'slr,al customer of lhc Admin,stralor wh,ch has a
contract let the purchase oi electr,c power tror'n lhc Adrn,nistrator on the effecl,ve dale of
this Act

5.(d)(4)(B) The lerm new dlrecl serv,ce induslrial cuslorner" means any ,ndustna!
entity other than an ex,sling direct serv,ce _nduslrsalcuslomer.

5.(d)(4)(C)(i) Where a new contract ,s offered in accordance with subsecl,on (g) to N,,w,:(.,rmc,:t
any existing d,rect service industr,al ctJslomer which has nel received electric power pnor
Io the effective date ot this Act from the Administrator pursuant to a contract wllh the

Administrator ex,st,ng on the dale of lhe enaclmenl of this Act. electnc power dehvered
under such new contracl shall be condit,orled on tile Administrator reasonably acqu,r,ng.
_naccordance ,.,,,lththis Act and withirl such estimated period of time (as specified in lhe
contract) as he deer'ns reasonable, sufiic,ent resources to meet. on a planning basis, the
load requirement of such customer Such conlract shall also provide that lhe obligahon of
the Administrator to acquire such resources to meet such load requirement shall, except
as provided in clause (ii) of this subparagraph, apply only to such customer and shall not
be sold or exchanged by such customer to any other person.

5.(d)(4)(C)(ii) Rights under a contract described in clause (ii of this subparagraph co,t,act,,ghts
transler

rnay be transferred by an existing direct service industrial customer referred to in clause (ii

to a successor _nanterest in connection with a reorganization or other transfer of all major
assets of such customer Following such atransfer, such successor in interest (or any
other subsequent successor in interest) may also transfer rights under such a conlract
only in connection with a reorganization or other transfer of ali assets of such successor in
interest.

5.(d)(4)(C)(iii) The limitations of clause (i) of this si.Jbparagraph shall not apply to any
customer referred to in clause (J.)whenever the Administrator determines that such cus-
tomer _sreceiwng electric power pursuant to a contract referr_ d to in such clause (_i).

5.(e)(1) The contractual entitlement to firm power o, any customer from whom.

or on whose behalf, the Administrator has acquired electric power pursuant to section 6
may not be reslr_cted below the amount of electric power so acquired from. or on behalf of.
such customer If _nany year such customer s requirements are less than such ent,tle-
ment. any excess of such entitlement shall be f,rst made available to ,ncrease the entitle-
ment of other customers of the same class before be,ng available for the entitlement of

other customers For purposes of thasparagraph, the following entihes shall each consh-
tute a class.

5.(e)(1)(A) public bodies and cooper_'_,:es.
5.(e)(1 )(Bi Federal agencies.
5.(e)(1)(C) dlr_ct service _nduslrlal. and
5.(e)(1)(D) investor owned utll,tles
5.(e){2) Any c,.,ntractual entlllement lo firm power wh,ch ,s based on etectr_c

poweracquJredfrorn or on behalf ol acustomerpursuanttosectfon6shatlbe_nadd_l_r.)r_
Io any other conlrac/ual entitlement Io frrm power net subject 1o reslr_clton thal such
customer may have undertt_ssechon For the purposes ofth_ssubsect_on, references to
an"_ountsof po'.,;er required by the Adm_n_slralor pursuant to section 6 shall be deeme.q 1o

_
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arnouf_ts recogf_zed _rl stJch contracts as _eplac_.;rnenl lcr Federal base system re-
sot:Ices.

5.(e)(3) The Adlllinlfillalor shall, consislonl wllh lhe provisions oi this Act. in-
sure lhat any restncl_ons upon any particular cuslomef class r-nade pursuant Io this sub-
secllon and subsecl_on (b) oi ttlls secllon are dislnbuled equllably throughout the region.

5,(f) The Adrrlinlstrator is authorized lo sell. or otherwtse dispose of, electric

power, including power acquired pursuanl to this and other Acts, that is surplus to his
obligations incurred pursuant to subsechons (b), (c), and (d) ct this seclion in accordance
with this and other Acts applicable to the Administrator. irlcludlng the Bonneville Project
Acl el 1937 (16 U.S.C. 832 and following), the Federal Columbia River Transmission

System Act (16 U.S.C. 838 and following), and the Act of August 31, 1964 (16 U.SC.
837-837h).

hong-h:,rm 5,(g)(1 ) As soon as practicable within nine months after the effective date of this
cot,tracts Act, the Adminislrator shall commence necessary negotiations for, and offer, initial long-

term contracts (within the limitations of the third sentence of section 5(a) of the Bonneville

_6usc _3_-_ Project Act) simultaneously to
5.(g)(1)(A) existing public body and cooperative cuslomers and investor-owned

utility customers under subsection (b) of this section;
5.(g)(1)(B) Federal agency customers under subsection (b) of this section;

5,(g)(1)(C) electric utility custorners under subsection (c) of this section; and
5.(,,£')i[1)(D) direct service industrial customers under subsection (d)(1).
5.(g)(2) Each cuslomer offered a contracl pursuant to this subsection shall have

one year from the date of such offer to accept such contract, Such contract shall be
effective as provided in this subsection.

5.(g)(3) An initial contract with a public body, cooperative or investor-owned
electric utility customer or a Federal agency customer pursuant to subsection (b) of this
section shall be effective on the date executed by suchcustomer, unless another effective
date _sotherwise agreed to by the Administrator and the customer.

5,(g)(4) An initial contract with an electric utility custorner pursuant to subsec-
tion (c) of this section shall be effective on the date executed by such customer, but no
earlier than the first day of the tenth month after the effective date of lhis Act.

5.(g)(5) An initial conlracl with a direct serw{:e industrial customer pursuant to
subsection (d)(1), shall be effective on the date agreed upon by the Administrator and
such customer, but no later than the first day of the tenth month after the effective date of
this Act. When such contract is executed, _tmay for rate purposes be giver_ retroactive

effect to such first day.
5.(g}(6) Initial contracts offered public body. cooperal_ve and Federal agency

customers m accordance with lh_ssubsection shall pro,J_dethai dunng a period of insufft-

c_ency declared mnaccordance with subseclion (b) el lhDssection each customers con-
tractual entitlement shall, to the extenl of JlsrequJre_ner_Ison the AdmJnislralor. be no less
than the amount of f,rrn power recewed from the A,-.tm_f_,slrator_ntile year _mrnedlately

preceding the penod of _nsufflc_ency
5.(g)(7) The Administrator stlall be deemed to t_ave sulfl(;lent resources for the

purpose of entering _ntothe _nlllal contracts specified Jr-_paragraph (1)(A) lhrough (D). (i
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CONSERVATION AND RESOURCE ACQUISITION

Section 6.

6.(a)(1) The Administrator shall acquire such resources through conservation, t(_us(.; i_:m_J
_mplemenl ali suct_conservation measures, and acquire such renewable resources which
are installed by a residential or sn.]all commercial corlsurner lo reduce load, as lhe Ad-

_nlnislrator delerm,ne.'_ lte consistenl with the plan, or if no plan is if] effecl with file crileria
of section 4(e)(1) and the considerations of section 4(e)(2) and, iii the case of Fnajor
resources, in actor dance with subseclion (c) of this secliorl. Such conservation rneasures
and such resources may inch.Jde, but are nol limited Io--

6.(a)(1)(A) loans and grants Io consumers for insulatiorl or weatherization, irl-
creased system etficiency, and waste energy recovery by direct application,

6.(a)(1)(B) technical and financial assistance to, and other cooperation with, lhe
Administrators cuslon_er and governrnenlal authorities lo encourage maximum cost-ef-
tective voluntary conservation and the attainrnent of any cost-effective conservation ob-
jectives adopted by individual States or subdivisions thereof,

6.(a)(1)(C) aiding the Administrator's cuslomers and governmental authorities in
cmplementing model conservation standards adopted pursuanl to section 4(f), and

6.(a)(1 )(D) conductir_g demonslration projects to determine the cost effectiveness
ol conservation measures and direct application of renewable energy resources.

6.(a)(2) In addllion 1o acquiring eleclric power pursuant to section 5(c), or on a
shorl-terrn basis pursuant lo section 11(b)(6)(i) of the Federal Columbia River Transrnis- iii use 838,
sion System Act, the Administrator shall acquire, in accordance with this seclion, suffi-
cient resources---

6.(a)(2)(A) lo meel his contractual obligations that remain after taking into accounl
planrled savings from rneasures provided for in paragraph ( 1) of this subsection, and

6.(a)(2)(B) to ass_sl in meeting the requirements of section 4(h) of this Act.
6.(a)(2) The Administrator shall acquire such resources withoul considering re-

slrlchons whmh may apply pursuant to section 5(b) of this Act.
6.(b)(1) Except as specifically provided in this section, acquisition of resources

under this Acl shall be consistent wilh lhe plan, as determined by lhe Admi'nistrator.
6.(b)(2) The Administrator may acquire resources (other than major resources)

under this Act wh,ch are not consistent with the plan, but which are determined by lhc
Admlr_lslrator lo t.)econsistent with the criteria of section 4(e)( 1) and the consideralions of
section 4(e)(2)of lhis Act.

6.(b)(3) II no plan is in effect, the Adm,nislrator may acquire resources under
lh,s Acl wh,ch are deter,nined by the Administrator to be consistent with the criteria of
section 4(e)(1) arid the considerahons of section 4(e)(2) of this Act.

6.(b)(4) The Adm,rBistrator shall acquire any non-Federal resources to replace
Federa, base syslem resources only in accordance with the provisions of this section. The
Adm_rllstralor shall _r_c-:lucte_nthe contracls for tt_e acqLJisition of any such r_on-Federal
replacement resou_c.:esprovisions which will enable h_rn lo ensure thal such r_on-Fe(teral

wel:Jl_(:emer_tfus_._LJrc:esarc,:,d,.._veloped and operated irv a mar_r_er cons_stenl w_th tftr.:,
corls_derat_ons specified _r_so,cleon 4(e)(2) of tl_s Act.

6.(b)(5) Notwlthstarldll_g ar_y acquisition of resources pursuant lo ltlls socltorl,
ltle A(tn_f_stralo_ st_til rw;)l rc.::duc(:h_s efforls lo achieve c(._nservatlc.)rl_:tr_(tIo acqLllr(?
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renewable resources installed by a residenlial or small cotrlmetcial cor_sumer to reduce
load, pursuant to subsection (a)(1) oi this seclion.

6,(c)(1) For each proposal under subsectiorl (a), (b), (f), (tl) or (I) oi this section
to acquire a major resource, to irnplernerlt a conservation measure which will conserve an
arnour+t oi electric power equivalent to that oi a rnajor resource, to pay or reirnburse
irwestigation and preconstruction expenses oi lhe sponsors of a rnajor resource, or to
grant billing credits or services involving a major resource, the Adrninistralor shall .......

F'ubhc:at_or, ,t, 6.(c)(1)(A) publish notice of the proposed action in the Federal Register and pro-
Federal
Rc.,.,;.llSt,.:r vide a copy oi such nohce to the Council, the Governor oi each State in which facilities

would be constructed or a corlservatiorl rneasure implemented, and' the Administrator's
customers;

Pubhc.: 6.(c)(1)(B) not less than sixty days tollowing publicalion of such notice, conduct
Ilear Ir_gs

one or rnore public hearings, presided over by a rlearing oflicers, al whictl testirnony and
evidence shall be received, with opportunity for such rebuttal and cross-examination as
the hearing officer deems appropriate in the development of an adequate tlearing record;

6.(c)(1 )(C) develop a record to assist in evaluatim,g the proposal which shall include
the transcript of the public hearings, together with exhibits, and such other materials and
information as may have been submitted to, or developed by, the Adrnirlistrator; and

6.(c)(1)(D) following completion of such hearings, promptly provide to the Council
and make public a written decision that includes, in addition to a determination respecting
the requiremerfis of subsection (a), (b), (f), (h), (I), or (m) of this section, as appropriate--

6.(c)(1)(D)(i) if a plan is in effect, a finding that the proposal is either consistent or
inconsistent with the plan or, notwithstanding its inconsistency with lhe plan, a finding thai
lt is needed to meet the Administrator's obligations urlder this Act, or

6.(c)(1)(D)(ii} if no plan is inefieci, a finding thal the proposal is either consistent or
inconsistent with the criteria of section 4(e)(1 ) and the consideratiorls of section 4(e)(2) of
this Act or notwithstanding its inconsistency, a findirlg that ii is needed to meet the Ad-
rrlinislrator's obligation s under this Act.

6.(c)(1)(D) In the case of subsection (f) of this section, suctl decision shall be
Ireated as satisfying the applicable requirements of this subsection and of subseclion (f)

oi this sechon, if ii includes a finding of probable consislency, based upon the Administra-
lot's evaluation el information available at the time oi completion oi lhc hearing under this
paragraph. Suctl decision shall include the reasons for such linding.

6.(c)(2) Withir_ sixty days oi the receipt of the Administrator's decision pursuant
Io paragraph (1)(D) of this subsection, the Council may determine by a majorily vole oi ali
members el the Council, and notify the Adrninistratot--

6.(c}(2)(A) thai the proposal is eithel corlslstent or it_cons0stent with tile f:)lan, or
6.(c)(2)(B) ii no plan is tn effect, tllal the t..)ropos_ilas either consisterlt or inconsis.

tenl wilt] the cntetla of sechon 4(e)(1) and the considet_ttlons el section 4(e)(2).

6.(c)(3) -fhe Admlrlistralor rrlay not irnplem_nt arly proposal referred lo irl para-
.(.Iraph(1) that i.,:+determined l.)ursuarlt to paragraph (1)()t (2)by eltller the Admirllstrator or
tile Courlcll to t.)(::irlconsusterlt wittl the platl (pr, ii no l-._l_f_is iri effect, wilt] ttle criteria of



,se(:llOn 4(e)(1) ,_fl(t itl_ coflsl(terallmfm ,.)l sedlo¢l 4le)(2.) f
6.(c)(3)(A) tllll('_,.'-;file A(tnllcuslfalol finds lt_al, rlolwllhslandlflg stlctl lll(;o[lslslo¢_-

(:V, Stlch I(_t)tllt'(! I':' Il('('(h'-'_d lo Illt.X_!l ltle AdlllllllsllatoI s c)bli!l{ltiofls tfllcJc.,r Ibis A(;I, ,.llld

6,(c)(3)(B) _lfltll tile e×pen(tlluie of funds Icl It1_.!1puII)O,s_,'tlas bc:ull sl_(_clfi(:ally
ittJthorlzed by A(:I c_IOonql(_ss u.rlacle(I after i;le <!,h!<__.:j_"lth? E,q'I_:ICIIllOIll ()l ltllf4 A¢;I

6.(C)(4) [3ulolu tile Adinllllsll_llor Irrl!Jlr.,fitelils any. i)ioposal rt]lellud tc:>iri I_lca.. .l;, I1_.,(,l<'l
91aph (1) oi this sul)sectlOn, the Adnlinislrato_: ::,il_;ll.-.f(.' ' r'_l,l_:_,i,,,,,,_

L
6,(c)(4)(A) stibrrlil lo ll_e approl)riate COil'lrrlltto't..,s' (,ii tile Corlc.jio.'Ds the actilllillslra- I/_,cii!>l_,,

live iecord of ll_e decision (lllolLiding ally delerillillaliorl by the Cotillcil til]tJel paragraph
(2)) and a slatemonl of lhe i)locedures followed or Io be followed for cornl)liarrce wllh lhc
Naiiollal I-rlvirorlmerllal Policy Acl of 1909,

6.(c)(4)(B) pt.lbllsll llOllCOof the decisiorl iri the Pecteral Register, arid
6.(c)(4)(C) noto lhe proposal ii_ the Adrrunislralor's annual or supplervlerltaly bu(l--

gel submittal made pcirsuanl Io ltle Federal Columbia River Trarlsmission System Acl (10
U.S.C. 838 arid following).

6.(c)(4) Tt_e Adrriinislrator may not irrlplemenl any such proposal until ninety
days after the dale on wtlict-i sucli proposal has been noted in such budget or after the date
on which such decision has been published in the Federal Register, whichever is later.

6,(c)(5) Tl_e authority of LheCourlcil to rnake a determinaliorl under paragraph
(2)(B) if no plan is in eftocl shall expire on the date tWo years after the establishment of the
Council,

6.(d) lt_e Adrrllrllslrator is authorized lo acquire a recource, other than a
malor resoulce, whethe_ oi r_oisuch resource meets the criteria of section 4(e)( 1) and the
(:ons_derations oi section 4(e)(2) bul which t_e determines is ai] experimeMal, develop-

(v_erltal,demonsirat_or_, or pilol project of a type with a potential for providing cosl..effective
service lo the region -fhe Administrator shall make no obligation for the acquisitiorl of
such resource clnl_l_I is included in ltqe annual budgets subrnilled 1o the Congress pur-
SClaillIo If ld F:ede_alColcin_bla River liansmisslorl System Acl.

6.(e)(1) Iri ordoi Io effectuate the l)rlorily .giver] to conservation measures and
rer_ewable lesou_ces under lh_s Acl, the Administralor shall, Lothe maximum extenl prac-

l_(:able,make use oi t_s atflhorlhes under lh_s Act to acquire conservalion rneasures and
r(,newable resources. Io _rnplen_enl conservallon rneasures, and to provide credils and
lu(:t_c;al arm l_nan(:_,._lass_slance for lt_e developrnenl and implerner_lallon of such re-
_,(:,urcesand measures (includlrlg the funding of, and lhe securing of debl tor, expenses
_mt.lired (:lti_lrlg lt_e i_lvesllgalloll arid l)reooiislrtJclio_ ct resources, as authorized ir_ sub-

f_;(:llOll II) c)l lilt.<; he(I1()11)

6.(e)(2) [() lt_c, exler_l (;()llS(:_rvallorl rlleasure,s oi aoqulsitio_ of res(.)t.lrc(._sl(;-

cltiil(7 dire(.l Hi l&lr_qc_iil[,f iI,, wllll C()ll.'-.,tlrllOl s, lllrd AdlllllllSIf;.ttor shall make rrlaXll-lltlm i)racll - I"

(:{lfJl_., LJS(._ ()t ('Llt-;l(Jflllfl S itlld Io(;_ll ofilltlt:JS Cal)able of acJillillislorlr/g arid c_irlyirl{I oul stJc:tl {.

<t r I _i ri(] (: f_'-if, riI 1,

6.(f)(1) F(,I rtt%()llf(:l;!7wt_lctl ltlo AcllllllllslfHl()f (Jol(7lrllllies inay t;,(,uliqlbtl;' IcJr
,t( !lill':,lll!Jfi tlfl(ll!f ltli', ,>_,r:li()fl iif/(J <:;_itl%ty Itlu CrlI(JflCt ()f _,t;Cll(Jll ,'-l((J)(1) HII(] ltir.' (:()llfil(]()f

,tlll_l!!_ ()t <.>tt(.llr)ll ,ltd,li::!)_I ll_!, A_.;I ()1 II ii lJ;.-ili IfJ III olfuc:l Io be (.:OliSi51(}I11 wllt_ lhl.J l)lTiii, llit_

/'4(lriilrll<,l¢Ttlol if:, {tiiltlrirlZl:;d I() f_illt'l lr/lo __t{.}lOUrll(._l/tS wiltl .<_pOilSOrS ct---

6.(f)(1 )(A) ,i lt.'ll(,Wdlt)lt2 rl:;<.;c)t.lr(:(-:,, (Jlti(_,r tllalrl a Iii_llOI rosotlrco, lc.> ltirlcl oi <,(:(:llrl_

, !_,I_1 ill(.tirfttf] iii It_ Ir_v'_.,!,ll(l_illl)fl illl(t lllill;-ll (t(..'v(.IOlJill()fll OI SUCti lOS(JtllCt;r (ii
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6.(IJ(lJ(B) any olhef resoLirc,e to provide for ltle r(,,Ifrlbt.lrserlle_']loi ltle sponso;"s
invesligalion arid preconstruclion expenses concemirlg such resource (wtlich expenses
shall not irlclude l)rocuremerll of capilal equiprrler_l (, coIlE;IIllcliot] material for such le-
source),

6.(f)(1) III lhe case of any resource referred Io in subparagraph (B) oi lhis para-
graph, such relrnbursemenl is authorized only if ......

6.(f)(1)(B)(I) such resource is subsequenlly denied Slale t_iling approval or other
necessary Federal or State perrnits, oi approvals,

6.(f)(1)(B)(ll) such .invesligalion subsequerllly demorlslrales, as delerrrlined by IIle
Administrator, thai such resource does not meet lhe criteria ct section 4(e)(1) and the
c:onsiderations of section 4(e)(2) of lhis Act oi is nel acceplable because of environmenlal
impacts, or

6.(f)(1)(B)(lil) after such investigation the Admirlistrator determines not lo acquire the
resource and the Sl3Onsordeterrnirles not to construct the resource.

6.(f)(2) ' The Administrator may exercise the authority of this subsection only
after he determines that the failure to do so would resull in inequitable hardship to the
corlsumers of such sponsors. The Administrator may provide reirnbursement under this
subseclion only for expenses incurred after the date of the enactment of this Act.

6.(f)(3) Any agreement under paragraph (1) of this subsection shall provide the
Administrator an option to acquire any such resource, including a renewable resource,
and shall inclucte such other provisions, as the Administrator deems appropriate, for the

Administrator's recovery from such sponsors or any assignee of the sponsors, if such
sponsor or assignee continues development of the resource, of any advances made by

the Administrator pursuant to suct_ agreement.
6.(f)(4) The Adrninistrator shall not reimburse any expense incurred by the

sponsors (except necessary expenses involved in the liquidation of the resource) after the
date of a final denial of application for State siting approval or after the date the Adminis-
trator deterrnines theftthe resource to be inconsistent with the plan or the criteria of section
4(e)(1) and the considerations of section 4(e)(2).

6.(g) Al the request of the appropriate State, any environmental impact state-
rnenl which may be required with respect to a resource, to the extent determined possible
by the Admlnistrator in accordance with applicable law and regulations, may be prepared
ioinlly and in coordination with any required environmerllal ime;act statemerlt of the State
or any other statement which serves the purpose of an environmental impact statement
which is required by State law.

Fn,._!l,:,_,_ni.,, 6.(h)(1 ) II a customer so requests, the Adminislrator shall grant billing credits to
such customer, and provide services to such cust()mer at rates established for such

q

services, for..----

6.(h)(1 )(A) conservation activities independerllly undertakerl or contirlued afler lhe
effective dale oi lt,s Act by such customer or political sut:)divlsion served by such cus-
l(:)fner wt_ich reduce tile obligation of ltle Administrator thal would otherwise have existed
lo acquire other resources under this Acl, or

6,(h)(1)(B) resources constructed, completed, or acquired after the etlecllve date

el ll_ts Act by a customer, an erlllly acling on behalf oi suctl custumer, or political subdtvi-
t-,l{:_fl.'-_ervodby the custor_ler whl(::h reduce the obligatioll ct the Administrator Io acquire
r{;_.;otJr(.:_,zsLlrl(lor Ibis Act Such resources shall be renewable resources oi mullipurt)ose
l_rOle(;It-,(Jreither resot,_.':;oswt-_l('har(:;not incor_sislerll wilt_ lhc, t)l_ln oi, ir_the abser_ce oi a
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Illafl, I1(_II11C()f_l._l_'f!l wIlll ItlC'ullloll_ of ,_,_c:tl(._l_,g(O)(1)iillld ItlL_cOIIsldol atl(_lly,C)j_r.,'(:IIc_ll
,Iii,)(;.") of tt_ls A(:I

6,(1])(2) 11_,,,c_flc.:I!jy_lrlctc::alp_cltyoll wlll(:ll ,._cfu(til tlllclclr tills ,'--;utJ,'.;u!:ll(}lllc..,,I
i:lJF_t()llll.,_llR _)11.%('(t!,tIHll h(?Itlt,_ alllOtllll I)y WlllCtl _1('Ol_SOlV_lllOllacllvIty uI i(!',._()[11(_1,

flol'_l lilc.:Adlnlrllsllalol

6,(h)(B) The:,,._lllo_lnlof c;rc;dlls for conservatloI_ under Ibis subsec-llull _t_all t)_
sel Io ci"e,dit lilc; cl_.',:_tc}rne_il1lplonie, rllil-lg oi col-illnllill¢:j ltle corlserw.:_lion acllvlly tor wt_lct_
ttlu credit is glalllc, d fol tt_esavlllgs iesulting fr()n_ su('h aclivily, The rate il]ll)acl on tt_e

Adrilln_sllalor s olt)c.,rcl._,'-_lomersof glav'_llng the credll sl_all be equal to the rate iI]ll)_l_.:l
sticl/cuslomers wotlld I_aveexperienced had the Admlrlistralor been obligaled to acquire;

resources in an arnc)urll equal Io lhal actually saved by the aclivily for which file credil is
granled.

6,(h)(4) Fol resoulces ottlel than conservallon, the customer shall l)c:,,cledlted
l,.__inet costs actually incurred by such customer, an erllily acting oil behalf of such cus-
tomer, or polilical subdivision served by such custorner, in acquiring, conslructirlg, oi
operaling the resource for wt-lich lhc credil is granled. The rale impact Lolhe Administra-
tors other customers of granling the credit shall be no greater than the rate irnpacl such

customers would have experienced had the Adminislrator been obligated to acquire re-
sources in an amount equal to lhal actually produced by the resource for which the cledil
_sgranted.

6,(h)(5) Relail rale sl_'uctures which are volunlarily implemented by the Ad-
_n_nislralor's cuslomers anc-.twhich induce conservalion or installation of consumer-

uwned renewable resources shall be considered, for purposes of this subseclion, Io t)e
(A) conservalion activities independently undertakerl oi carried on by such custorners, oi

(B) customer-owned renewal)le resources, and shall qualify for billing credits upoll lhe
same .showir_gas lhal requirec:l to_ othe_ conservation or renewable resource acl_wlies

6.(h)(6) Piiol Io g_anlirlg any cred_l or I)rov_dlng services pursuanl Io lt/is sub-
section, the Admlr_st_ator shall ....

6,(h)(6)(A) comply wtttl ltle rvol_ceprovisions of subseclion (c) OI lhis section, ariel
_clude _iisuch nol_ce the meit_odology tt_eAdrni_listralc.)r l.)roposes to use iii delc.:r_n_r_lg
()lOafllOllfll Ot a_vysuch cred_l:

6,(h)(6)(B) iil_;lude IIlc;cosl el such credll in the Adrnlrlislralor's annual c)l artleI_(le_l
budget sut)mltlal lo ltle Col_.g_'essnlade t)u_suanl Io ll_e Federal CollJl-Ilbla f_lV(,_l llitlls-

_lsslonSysternAcl(16LJ.SC 838(i));
6.(h)(6)(C) ruqulro ltl;tl IOSOI.IICOS Ill eXCeSS ()t {/,,;tc)tour's reasonable h:)acJi)/uwltl

5d.l(lll[ lO £(lbSC'Cl((/ll II/I) ()l lt!lr, ':,(.,CIIOI1, ux(:ot)l III III{!,' (,,_ ,{' {.)l/;,r)llS'(.;rvatlOl_, IIilllll-t)lll[.)Obt'

l,;Ul_::(:Is_lnl(._uoly'.-,llllitt)lo lc._l(l(;vc;Ic>l)rvlolltI.)yItlo C_;UL_I(,IIIt!I, ()l r(_riowklt)lo l(.,b()tllUt!?,.;111(1

6.(h)(6)(D) i(:,(l(llre Iii,ii ltl(, Ol:_(:talo_s oi ,.lilly g(_l_,,_,tltll(jt osourc_.; t(..)lwl)l_:))ii l)llltl_l
( lib(lit I_:., t()t.)(2 [llitl/_t.'iJ _:t(ill(.'(t I(} (.)t)(."lat(.} "-,LICt} lOS(.)tll( , iii ii Ili111I1(..'1 C()llll)ililtJl(' wllt_ 1t_,

J(_lI(}::_(.)UICIt'-;,IIEIU(Jlll(IC()II:.,(.'IV_t(I(IllilC{IVlll(.'h (.-.'llliel_'_I(_ l)l.ll._)ll_llll t(.)lilt!, Stt(;ll()ll t,)l(ill
_(_l_littfl l.,ll( )1i(,llll!, ,lll(J (:ullclltt(_,l!-, ;.lI_l)ll(..ill.d_! iill_r til, , ,_ltllitCl I!; (!lll(.;lt;(j Irli(),.1!,,will

I*':,()lll( it',
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%I '6,(I)(2) Irl, II(. I#liil Ill(! co,'-;I,'--;c)l _-Illy ,lc:C.ll_l.',lll{)ll iii(., ii!; I(JW ii,'-; II:,il,'.;Oll,:lbly I)ot,.ql

t)1(_,(:()ll!-;ISli::llt(A) will1 .'-:;()_J_l(I_ll(tlrl(,eflll_l, ol)(:!l,.lllflll, ;lll(l ,_,ltt;ly pliiclicc;s, aIl(l (B) the
l)l()l(.,(:li(.)I1,i11111!.lallon,,lll(t i;lltl_.lF_(;t,lll_.;rll (ii li.'.;ll ilrl(I wlhlllt_._,inclta{Jln!] f(._lale(I '...;l)_lWlllIl(]
(ItOLJf_(.ts_llUl tult)llal alle(.It,_l I)y ltle (lew:.,,Iol)nlenl ,'_1.'uJ(:llfusol.Jfct;,'-;,and

6,(i)(3) in.. Iii C ll_#ll ltle Adnlllll.'-;II alol c,xul (:l_.,t!.,-;(.;flucllvc, ovurslgl_l, II'lSi._t)CllOrl.

dlllCtll, al-ICI review :)f ali ;:l.'-;I)ucls oi such (;onstliic:llc_fl ,iflcl (}l)(!31illl()f].

L).(I) Sucl'_(:onl_acls shall contain i)lc.)vl.'-_lor_sassuring Itlal lhe Adrnlr_lslralur
has lhc aL_tl_ontyIo al)p_c.weali costs of, and t)Iol)os_lls tc.)_,major modilicaliolls in co__-

, slruclion, scheduling oi operallol_s and to assLlre ll_al ll_{; Adl]_l_llslralor is provided wllh
suctl curretlt inforrnation as he deen_s necessary to C:'vitlL._ateSL]CI_constructior_ and ot)er-
atlOrl.

6.(j)(1) Ali conlractual and olher obligalloI_s requlled to be carried out by the
Administrator pursuanl Io this'Acl shall be secured solely by the Administrator's revenues
received from lhe sale oi electric power and other services. Such obligations are nel, nor
shall they be construed Io be, general obligations oi the United States, nor are such
obligations intended to be or are they secured by lhe lull taith and credit el the United
States.

6.(j)(2) Ali contracts entered into by the Admirlistrator for the acquisition of

resources pursuant to this Act shall require that, in the sale ot any obligations, ali offerings
and promotional material for the sale of such obligations shall include the language ccn-
lair_edin tile second senlence oi paragraph (1) of lhis s_bseclion. The Administrator shall
monitor and enforce such requirerner_t.

6.(k) In the exercise of his authorities pursuar_l Io this section, the Adminis-
lrator shall, consistent with the provisions ot this Act and the Administrator's obligations to
particular customer classes, _nsure that benefits under this seclion, including financial and
technical assislance, conducl ot conservation demonstrations, and experimental proj-

ecls, services, and billing credils, are distribuled equitably throughout the region.
I,,v,,,,_,!t,-H,,),,,. 6.(I)(1) The Administrator is authorized al_d directed to investigate opportuni-

lies for adding Io the region's resources oi reducing lhc region's power costs through the
. _ccelmaled or cooperative development ot resources located oulside the States of Idaho,

Montana, Oregon, and Washinglor_ ii such resources are renewable resources, and are
now oi in the future planned oi considered tor eventu41 developrnent by nonregional
_genc_es or authorities float will or would own, sponso_, or otherwise develop lhern. The
A(lmlnlslralor shall keel) thu Council fully and currerllly il_f(.)lrned of such investigations,
arid seek lhe Council's adwce as Io the desirabilily oi purstJing such investigalions.

6.(I)(2) The Artrnonoslralor is authorized and dirc:c,ted to investigate periodically
Ol.)l)orlu_t_es fo_ mut_Jallybc,neficlal _nlerregional excl_arl!:les oi electric power that re(Juce
ll_e r_ee(Jtor ad(::llllor_alg(:_,_(:_rahono_generatir_g capa(.:it_,i_1lhe Pacific Northwest and the
re!:..l_OnSw_lh wll_ch such exct_anges _nay occur. Tt_e Coul_c,I shall take into cor_siderat_on
_nl(:_n_ulat_n!.:.la l)lan SL_(;t__vc,,.:;tigaliorls.

6,(I)(3) AIt(;t t i,, A(In_llll_qt,'_l+)r.st_bt__lls_ r_:l)()ll t() Congress purstJant to t:_,_r_-
i_i_i_l_(!i) (._1ll_ , _;lll)C:;t_:ll_ u l ftu' Adli_lilisll_ll()l I:--;,lllltl_:_l i,,_ ,_t Io _l(:.:qllil(] resoulges (:oll,%ls-

l(_ll w_lll _-;_:t_,I_v(_._.;ll_l;ll_(_'-,;irl(I (:()ll'-,ISIul/t wlltl Itlt._I_1;_{)i. _1Im_plan is in eff(_.,ct,wltt_ It/(;

-,t_,_llt)_.,_, i:(:(_(lilll(:_, w_ll_1t_(:I_IOVI":;II)IlS ()l lt_l,"--;s_lt_!;(,(:ll(_ll
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6,(I)(4) 1t1(_Acl¢llJfll!-_ll,llc)l,'.,tl_lllc::c)flCttic:lIII(! IIlV('t_ll!:l_ltl¢)rlsilil(.I till' _l(:(Itil,'-aticJr+.'.+.
li_IIly,_llltll(olI/LXlllll(lOlllil.s,"-,tlI)::i(;'(:ll()llWlllllhc(l,'-i!_l,%(_IflC:(){)(()lil(.'li-:(_(l(:r_ll,l!)("fml(:.',,i_-;

v_lyI:)(,_tl)l)¢ol)¢I_lu

6,(I)(5) No I_llc.ull'_II ,Jelly 1, 19UI, Iii(:: Arl;iu;iJ.'-,llalcu sll_ll ,'-_t_bllllllc)lt]u C..;(_fl th,l..l u,
(:I_lD(Itu,,!,

!.il(:.'--;S,'-Il,t_f)r)rt(.)flilt.'fu.'stllls(>IIll(..'IIIVUSIIO_:IIIOIISLlflCli!il_IkL:llJ)tll.'::,tlillllI(._tills!-;tll_'-;c,(:II()II.

Ic_!It:II_(:IwlIIllifeI)fo.'-,I)u(.:Istrx(fl:)t_iInlngaclcllIK.)n_.iIr(,!.',c_tltc:esu_(It.,,Itil(:,itlIIu)iiIygr_rII(.:(I

by II_Issul)t-m,c;tl()_,inelI(.)itc,cluctlc)r+sIiige_l(..,latlot_c_gc-,'rl(;r,:_IIngc.',_._pil(:01yII_i(_ti!..jllex-

chailges.

6,(mi Excc.,I)t_:i_ I() _I{}s(:)[Ii_•(:(Js [ I _ ] CJ U _ col].'.-_tltictlonon lh(:, (:ffecllv(:, (lal(:: oi It]1.,-;
Act, the Adrnl¢_lsttato_ shall deturmirle Irl each case of a n]ajor resour(:e acqLliSltl()rl lll_ll _
reasonable stl_:llC:_()111_ol)articul,:tr feSotlrce, oi a re_tsc)+l,:tbleequiwflenl, tlaS I)UC'llollere_l

to each Pac(tic Nortl_wesl eleclrlc ulilily lor ownership, i:)arlicipatlon, oi other st)o__sorshil),
bul not i,"_excess of lhc ar_lc)unls needed Io meel suct'_t_llllly+sRegional load.

RATES

Section 7,

7.(a)(1) The Administrator shall estal:)lish, aild periodically review and revise, i_'_tJ,'-:-;c_<_u,,

rates for the sale anc:Idisposilion of eleclric energy and capacity and for the transmission
oi non-Federal power. Such rates shall be establisl_ed and, as appropriate, revised Io
recover, in accordance with sound business principles, the costs associated witt_ lhe

acquisition, conservation, and trar_srnission of electric power, ir]cluding the arnortization
of the Federal investment irl the Federal Colurnbia River Power Systern (includi__g irriga-
tion costs required to be repaid out of power revenues) over a reasonable period of years
_md the other costs and expenses incurred by the Administrator pursuant to this Act and
ott_erprovisions of law. Suctl rates shall be established in accordance with seclions 9 and

10 of trle Federal Columbia River Transmission System Acl (16 U,S,C, 838), seclion 5 of i l._us(.: ,,:_:m_j.
8,381_

ltle Flood Control Act of 1944, and the provisions ef this Act, l+_u.':-;(.;_;:,,,,+
7.(a)(2) Rates established under this section shall become efleclive only, c,x-

cept irl the case of inlerim rules as provided in subseclion (i)(6), ut)on contirmalioi_ and
approval by the Federal Energy Regulatory Commission upon a findir_g by the Commis-.
sion, thai such rates ....

7,(a)(2)(A) are sufficient lo assure repaymenl of tt_e Federal irweslmerfl in lt_c:

Federal Columt.)la t-liver Power System over a reaso_lable r_ur]lber of years after l+r.'._t
meeting the Administrator's other costs,

7.(a)(2)(B) are based upon lhc Adrninislralors total systeln cosls, al_d
7,(a)(2)(C) insofar as Iransrnissiur_ rates are covlcerned, equitably allocate lllc:

costs of the Federal trarlsmlsseon syslem between F:t,,(Jt.u__11and rloli-Fe(Jetal i.)()WP! tit_l_z-
illg such systenl

7,(b)(1) lt_e Adnl,r_lslralor stlall establist_ _:__i._teoi rales of geIleral al._l)l,(:,:_tl_)ll
for elpctric f)owc,_.seM to _t_c:_(..+ttl_e gerleral tequirc:,r_l_.,_t,:.;of [)ublic body, COOlX__tt0ve,ai_(t
Federal agerx:y c:u.stolt_e_sw_tl_lrl tt_o Pacific Nottl_,,,,_;_;t,_.lt_dIoacJ,'-_()f (.:luc:tt_(:tJtllltl_,_,

tinder soc..tlc)r+f)(,:.) Such t_tlu cit r,tl(:s shall rec::ovc;rtilt, _:,J'.-;l::,oi tll,'-ttp(._tt_(.,+_cii t_+c,[ u(t(:r,tl
I)a:-:_usysterrl _(_.,-:,otirc(,,sfluC'(I+..'ct Io .':_Upf,_ly,':_tJ<:;_Ioa(l_.,,,_+t_lSl.it;li .'.,Mle.'-;L'XC;(;L','I lt _+;I u(Jul,iI

(;l(_clrl_...[)(_)w+:_'r;1!,rlu(:;(:jOd I()'.,_l])l)ly !;¿JCtl Ioa(J.'s+ll_,,l f_._rv_til(.' o!o(;Irl(: i>owor _t(:(itltr_l I)y
tlm,Adtvlir_l.,..,ti_tt_t_i_Ic,t !-;(:i.l_t)_i5((:) LlllCJ lllc,II lrc_i_ _ll_t rc,.'-:,c.>tJt<;c:'._

7,(b)(2) All+,' ,JtJly1. I ,(J_++),tile [)r()j(::tctlt(J+lIlltJ_lllt+:,to tjlP ctl_ii(:j(t(Jlilt lllIll I)()wiPl
ft:J+llle c(.+r_xlJlr_+.,d!l(:li(.+,t+llr(:(itJ_r(.,lvlc:rllsof lJtJbllc l:,(.,tJy c(j(.jl)¢;t_-tllVL,ill_+lf u+l+..:r+_l_UJ(;+_c.Y
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tl,-il()lll(:f+'-,, t:x(:lil_-;IV(_c_l ,llll(_tllll_:+ (:ll_ll(It,tl !-;LIt;tl (:tl.hl(_llll.'r<; tll_tl_l qlll_.'-;(_(;ll()l !ii t(_l I11!,

(:()si!-; ()t COI1S(.+lVall()ll. II'!,OliICl:, ;lll(I C()ll.<gt:,_lVilll()ll c::ll!<lll!i, tPXIII)IIFIIUIIlill It,_.SI>IIIC(.,':-; _lll(I

ar_,.:mr_lrcfllnl)lr,t:w.,lll.'-:+,f_<s,,,r_<,lUXl:l'lltl Irl lolal, _ls (l_It.,it_lr_,ll i)y ille A(lltlllllstr,'lt_)r, rltirlr_(I
lily yt;;?ir ,:ltl_,r ,Jllly 1 I_+IH,;:, l_l_l'.; itll._ f,li.%tllil!j lc)til yl,_r_.; _ltl _llVl()tllll e(.Itllil Io 111_,I)(_W,_I

'()_-_ISIOI !l("llPlill r(:(lllit,,_t_+:,nl'+ (_f stl(:;tl (:tl.'--_l(.)i]l(:l s It. ll_f, A(lltlll+.l.,:;ll_.llOl ,:l',--;stlltl_+,.'-;It_;.11

7,(D)(2)(A) It1+.!l)tll,ll(: IJo(ly and cool Jc,lallvl, ('tl!+;l()lll(!l!; gen(;r,:il lc_(Itllff,t'_lt:lll.'-;tl_l<l
.Imltl(Ic,(I (Itlflrl(j such IIV_:'-y_,+_I i)r_llod the (lli(;(::l ,,-t,,ivl(:(,,I_(+ltl'i-;iil{ll(itlSIolllor Iea(It::;Wtll(:l'_
_.:llI) ..

7+(b)(2)(A)(1) served I)y lhc Adlt_illlstr_+ll(.>l,_lrl(l
7,(b)(2)(A)(ll) I(.)caled within oi adjacet+.l Io tt]o f:l(;o(li{ll)t]l(: s,nrvlcc, botindatios of stlcll

f:>ubllcbodies and coopetal_ves:
7,(b)(2)(B) pubhc body, COOl)eralive, alld Fedelal agency ctlstomers were served,

during such twe-year I)erlod, wilt+.Federal base syslem resources not obliqaled to olhot
entitles under contracls exlsllng as of the effective date ot ltlis Act (durirlg the rerriairllng
tern] of such contracts) excluding obligations Io direct sefvi(,e industrial cuslomer loads
included irl subparagraph (A) oi this paragral:)tl;

7,(b)(2)(C) no purchases or sales by lhc Adl+._lnisllal()l as provided iii section 5(c)
were made during such live-year period;

7.(b)(2)(D) ali resources lhat would have been requiled, during suct] five-year pe-
nod, to meet rernaining general requiremenls of the i:)ubllc body, cooperative arid Federal
agency customers (olher than requirernenls met by lhe available Federal base system

resources determined under subparagraph (B) of Ibis l.)aragtaf)tl) were .....
7,(b)(2)(D)(I) purchased from stlct] custornels by ll+.eA(tmlr'_islralor pursuanl Io sec-

tion 6, or

7,(b)(2)(D)(tl) not corrlrnitted to load pursuant to sectloll 5(b),
7.(b)(2)(D) and were the leasl expensive resources owned or purchased by l)tlbllc

bodies or cooperatives: and any additional r_eeded resources were obtained at the aw:_l-
age cost of ali other _c.;w_Psot_,t"es acqtJired by the AcJl_+.inlslt_:itc)r,;tt]d

7.(b_t+'I(E) the quantifiable rnor+elary savings, cJt.lrlr_(Isuch five-year period, to pub-
I_cbody, cooperative and f::edetal agency cuslome_s testlllil_g Iroln ....

7,(b)(2)(E)(t) reduced f)tibllc body and cooperallv(; tlllailclt-+g cosls as apl.)llc.,(tIo the
total amount of resout(;es, otlii+.,rthan Federal base .'.;y,._tem_usources, id_:;nt_lled un(let
stibfjaragraph (D)oi tll,s par?tglal)l_, ar_,cJ

7,(b)(2)(E)(ll) reselve benelll.':; as a result (.)flhc A(ll_li_lslralors a(::tlol+.sundel lbl.'.,Act
7 (t))<2)(E) we+e iiut achieved
7.(b)(3) Any atrl()tllll:-, I+.(.>t(.:tla.tged to IJtJbllc i)<,iy, +.:oOl:)etatlvo, and f::o(lu+,:il

,_(l_:'t_+:Yctlst()mc, rs by I_,<_,,,:,_(_f IJa_tgtalfl_ (2') (ii lt_,,-:,.",tll)fi(:,c;llOll sllall t)(: I,,..,c(+)v_,_,:.,(l

lilt(iii(IIi .,.,tllJpleltlOlltill f,:ltt_ ( l_<l_(t+.,y; t(jt _lll ultli:t I)(_wt;I '-,()hl t)y ltl+..+,Adtnlr+lstr;it(._+I_J,itl
_tl_.,l_)lil_ts I+_lt(;.,s(+:ha_(l_'_tl_t)l,c l)(..ly U'()lJ(:tiillVt_L til I:t_(lt_tal il(Iorlcy ("tlStoltl(..'i'.-,l_t_+
,IJ,Illl II) tills Stll)ht::'(:IIc_t_ .-,t_,tll_i(+lI¢lC.Itl+lt:: _lily (:()<:,lt-, ()t I:,+_,t_('lll+-;(d ;.Itll,t I{.!Vl..'litl(+*.,tilt>lt+,,t,t
til:tl<:_'lll;y (_(.:_:'tlllltl_t1_:,_lt_t, [H:IIIJII I.!lIfJlfllJ ,Jtlflt' :{() I[),P{l:,, lt, ttlt, t+'xll+'lll !;tit:li ',tlll_lii '+,t_l
, Jlqt(:ll+'ll(. V t.q (.;111%t'tj tiy

7,(D)(3)(A) ;i llifli_fi_li, t, tl+,t,_,,!,l,t_ <it:Iii,tj lu,w+,l llt,l!v,,tii,', ,ilitl t/(Jwl_l (llJllVl!lt(,'., l_ll,

I+'+ lt,_l I(_f ltlt, l)llllJ(Jb{, (..l +,<>l,il_li<,t_ill(J i,lll; <, I()+tiller I 'a,I,,,i_._, ill(Itl.<;lll;il (;ti.<;l(Jllll,I `, /ll_lt+l

' itl<,l,f tlf_fi (()(1) (Jt ltii', ',+tl )<.,t't lltJli ,iil(J

7+(h)(3)(B) ,iii fivi'rrt,t [Jvi/fy Iii tiilttt'llt'l I)Vt'i$' ill ti_,' I_''l t t_,l+, lli(;tillt'(I ii 7 tl_' A_t

,Jt4
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/.(I}}(3} Ally stl{.;ll It:,'v{'_l1.1{}st.lll}ltl[-_ {}1 {Iolici{}n{:y illC[lll{,KJ ,'-;tl;111t}{} rut:{}v{}m{I

fl{}ltl, {}rI{,l}_ll{Ilc.},{;tlslolil{.}rs {}v{.}l_.lr{.}asuliat.}l{:}i}ori{}d {}ftilt]li _llt{}r,.Jllly 1,198[}, Itlr{.}tl.{jtl_l

stll}plt;I]l{}f]ltll lill{_ {.:liar.lit.' el {;rc;tilt _ll}l}liecl plr.}pc:}rllolliltDly lc}r _lll c}lliul i}c}w{}ls{:}MI}y iii{}

A{h111111stl,:lt(:}liii t;Itos {_}.'-d_li}listl{.}{illll{.i(}l othc:}r ,,-]lli),,:_(}cti{_}lls(.}lttliS s{){;ii{}/i prior {{},._Jtlly I,
1985.

'[ 7,(b)(4) HI(} lo/til "{.Joll(}I,:/I ro{(ttirotll(}tlls" ].is tlst._d Iii lllJs s(}('lJ{L)ll Irl{.}_.llis lh(s} (bile}rid

t}ut}hc I}{}{ty,COOl:}eralivo {:}IFt:}d{;ral [:l{JoF}CyCI.ISIOFIIOI'S{}loclrk; power ptlr{;has{}d [1'Ol11the I(!{IIIII{!III{IlIIB

i Allh}in sl_al{}l tJrl{l{:}rs{.}{;[i{_)l](5}(b) oi tills Act, e}xc;lt.ISiV{:lOI arly l]eW I_ll{-I{:}':_il]!ll{.}load.

7,(c)(1) Til{; lal{_ {:}rl_ll{,,s applicable tc} {iiiect service industrial {;ustomors shall
t}{:;{,,sta t}li.,-_t i{:,,{t.

7,(c)(1)(A) for the period F}rior l{} Juiy 1, 1985, at a level which ltlo Adrwlillisivalor
{}sl]males will be sr.itr]ell}tit le recover the cost ot resources the Adm/r_,strat{}r doterfr_it'_es

_lfe re{itllred to serve stich custolrlers' load and the Ilel costs incurred by ltle Administrator

I}tirsuard to section 5(c) {.}f this Act, based L/pOt] the Actmlrflstrator's projected ability i{}

ft]at,;e power available to such customers pursuanl lo their contracls, lo the extent that
,,_uch cosls are nel rec{}vered thr{}ugt} rates applicable to ottler custoqlers; and

?,(cX1 )(B) for the period t_}eginnirlg July 1, 1985, al a level wtlictl the Administrator

{:h2,telrrllr_es Io be equtlable in l elation lo the retail rates charged by the public body and

COOl)Oralive customers to their industrial consumers in the region,

7,(c)(2) The determirlaltorl under paragraph (1)(B) of this subseclion shall b6

based uporl the Administralor's applicable wholesale rates Io such public body and coop-

{_rallv{,, {:uslorners and the lypical merci]ns ir]clucled by such F}ublic body and cooperalive
{:uslonlers iii tll{-.,,ilr{}lail Irldustrial rales bul shall take into a{;oour}l ......

7,(c)(2)(A) the cc;,rllparallve size and character of lhe loads served,

7,(c)(2)(B) lh{; r{::}lalive cosls ot electric capacity, energy, transmissior], and relalecl

dehvery faclllll{.;s provided and olher service provisions, and

7,(c)(2)(C) direct ancl indir{--}ct overhead cosls,

7.({::)(P} _lll as relale{t I{} the delivery {:}1power to illduslrial cuslortlers, {}x{;el}l

Itl_ll IIle A{Jrtlll]lt;lralors lalus (J[_ri¢l{.}such period shall i11rio ovor_l [}o less ]hall III{} lcd{},3 iH

_fl{:::{.-:ll{}r lt_(_{:{.}l_lracl yeal {_,f_{|iH(}Oll JLllle 30, 1985,

7,(C)(3) Ttle A{:luu(llstralc..}r stlall adjtlsl stictl rat{is lo lak(} into a{'{;ouiil III(.' value

{}t I}{}w{_r _V_:;lu_ I{.,s{.,,rv{:_;Irh:-_{t(:,'_va_lable to the Admillistralor ltlr{.}ugt] his ri.{ihts t(} ir}tel-
_]1}I {,,_ {;II/l_lil hb/ViCe Ii) _ll(_'.h {Jill;til sorvi(;O Ill(:JllSlllHI {;tlSlOr1101S.

7,(d)(1) In or{J{...,i I(} _.lV{}l{] _-ldVOlSo IIrlpLicts oll rolEIil rqtes {}[ til{.) A{JrT_lllistr_lt(.}r's

(;tit_l{_rll{tlt} Wllil I{}W.'sy'.-;l{_llld{.,ll!.i,lllOs, III{}Adri]il]islri]tol st]all, to ltK; oxh.}r'd al.}pr(.}l.}rtllte,

_l}l.}ly (lit-,{:{ }tir_t,'-,t{} 11]{:t_l{, {}r r_:ll{;:-_for .'-_[lct]Cl.lSt{}ll]O[S.

{ 7,(d)(2) III c}_{lurh} _v{.}l{taclvc..'rs{_ iItq)acts {}t il_C_;r{.}i]So{.lr_-II{.}st}_ll.'-;tl_]l_tlc.}li II,'-_Ac:I

{}r_ ;ir_y {I_r{;(.l _.,_,r',,,l{:{, Ir_{ltl!-;li];ll {:t_t{}rtff.:l [I,%tFI{] li-lW llllll{.}ri.llS Ill{Ji!J()l]{}ll_i 1() Iii{, _ l(,'!jl{)l/ _1_;

ii% i}rlrll,l_y r{:,:,{}_lr(:{. _, lilt, A(Jfllllll!-;ll_llor. II[}{)ll l(!{lli{?sl {£}1s[l{J_l {;IISI{)FII{!I _.}ll(._Wlfl!J Sll{.:ll

Irtlt},ll:{_, ,_l](J illtl,i { {}ri.':,l{Ji'flrKJ Itl{; (:/foci (.ii t:.;uctl I(;{Iti{!:-;I {}li his {_}III{}/{_}I}[l{]qll{}/}.'-._ II/}{J{.,/ I)ll.q

A{ 1 i,, ,llll_lt_tl,'_,_] lt l_l{, A{Jl_I_u,.,l_i_l{}i (J('l(;Itl)l/l{,_:, ll}_l _;tI{:l} I/Ill}_l(;Is will 1}{} !,1(}1}1]1(2_-II]]. I{}

_'_',I,_i,1_.'-,t;,_ ',t}_,{ _,_1/;11t,,_l}l}ll{.i_l}ll,I{.)!;11{:]1{:11_-;1{)111(._1I[ ,1tlI}{;W{:r_-;{}l{II{}.';til:li {;11_1_.}111{!1Ill_ly

t}{' ii_l_tr_}i}l{,(l , t]ll,llll,{t {}1WI]_IIJ(iIWI! 1{}lilt;ld fl/lll I(}_1{I.%III til{: /{)!ii{iii _;{1{;11 I;t11; !di;III t}{'
_".;I,ll}ll%tli,{ J I1_;1{ i {}Ill;Ill{ {_Wlfll 1}11._, !_{:(;ll{.}llill}li .'--,t_1111]{;lll{J{:stl{:]l I{;llll!i ;lll(J (:{}l}{Jltl{.}ll_; il_;

1i_, A{Jrrl_r_,,ll,ll{ ,_ ,l{,_,rl_!; ,ll}[}r{}l}ll,ll{;

K "- 2 9 '"

Ill_ I II" ] I[1_I ...... lit 11111 -- II IIIII ..................



,i,i',lAI ,',';u,

7,(e) N()ll_in(.}lr,llli_>Ac:ll_rc)llil_IlSlll_AclfilIrH,<.-_IralcJrflc_fviu_-_l_IMt,sJilll!j,irlr_Ii(_

_.m:Iludtilu,-;(:)I!.l(.,ll(;I_ll_ll'Jl)Im,'iliorl,a tlntf()rrllrlilc.,,(._ii_II(.:,._fc)r,,-_,_lle(,fipo_iklrlg¢,ili._icily()r

Ilo)irl(mI_II)Ii,-_Illri!IIIfTIU-oI.(luy,,':ir#_l,'-.-;(_ll_:IIl_IIo,'--_,(_i()IIlc,ir_iI(#I(_iill_.._.

7,(f) I"I_.llc.,sIc:_l_lll oIllcJl fillvi IJowol sc:,lcll:)y I1_(.'Ac-lllllllisllalor for usc_iii ll_u

I."_c;llic:Nc_ltl_wusl stlall bf, tJas(:_dtIpcJll IIic,,c,o!-_l¢_III1¢`'lxUllCJll.<-icii Fec:loral basc._sysluril
I(;SO[JIC.HI3S,I'Jl..IIrChHSCIS()IIKTwer illl(.l(JlSt;ClIOII5(C) ¢JftillsAcl illldiic.ldlllorlall'esot.lrco,'-:_

wIucIl,Iiilhc,clelermii_ahorlc._lfilmAc:hriinislr,:Iter,_:,,r(..,apI._IIc;_II_iolosti¢.:hsales,

7,(g) Excopl Io tile oxlmrll thai ltle allc:Jcatior_c_)Ic_'o,,-_Is rind benefits is govurr_od
by provisions oi law in c:,Ifec'ton lhe effoclivo c:lalc.:cfl Illls Acl, or by other provtsiorls of Ibis
.,-ic,cIion, It_c_Aclil_inlslialof shall ectuilably allocalo Io pewer rates, irl accordance with
gerlerally accepted ralernal,',ing I.)rirmlt)les anc:l IIle i_rovlslc:_nsof lhls Acl, ali c,osls arid
benelils not otherwise allocaled urlcl¢_rlhls seclion, includiFIg, [)til rlol Iimlled to, collserv_:i-
lion, fish and wildlife rneastires, uncorllrollaMe evenls, reserves, ll_e excess cosls ot

expenmenlal resources acquirec:l under section 6, Itte cosl oi cloc:lils granled pursuar_t to

seclion 6, operating services, and the sate of or inabilily Io sell excess eleclr'tc power,
7,(h) Nolwilhslar_dtng any olher provision of lttis seclion (excepl lhe provi-

sions vt subsectior_ (a) of this section), It`veAdrnirflslrator st_all adjusl power rales to
inclucte any surcharges arising under section 4(f) oi this Acl, arid shall allocate any reve-

nues trorn such charges in such mariner as the Admirfislralor delermlnes will help achieve
the purposes of section 4(f) of this Act,

7,(I) In establishllig rates ur,vderthis section, lhe Administrator shall use the
following procedures:

I'_l,m.:m,,.,,,,n 7,(I)(1) Notice of the proposed rates shall be pLIblistlecl in the Federal Registert'_,du_ul
rl,,,i,._m,, with a slalernenl of the juslificalion and reasons supporling such rates, Such notice shall

include a date for a hearing iri accordance with paiagraphv (2) of thls subsection,
7,(I)(2) One or more hearings shall be conducled as expeditiously as praclica-

ble by a hearing officer to develop a full and complete record and lo receive public corn-
menl in lhe form of wrilten and oral presentation of views, data, quesliuns, and argumenl
Ielaled to such proposed rates, In any such hearing ....

7,(I)(2)(A) any person shall be provided an adequate opporlunity by the hearing
officer lo effer relutation or rebultal of any rnalerial subrnitted by any other person or lhe
Admlnlslrator, and

7,(I)(2)(B) the huaring officer, Irl his discrelion, shall allow a reasonable opporlu-
rnty Iol cross examinatior_, which, as determined by the hearing officer, ts nel dilatory, in
orcler Io develop information and malerial relevanl lo any such proposed rate,

7,(I)(3) Iri addition to lhc opporlunily to subrnil oral and writterl material al the
hearings, any written views, dala, questions, and argurner_ls submitted by persons prior
t_),or lJofore II-leclose oi, beatific:is shall be made a t:)arl of the administrative record.

i,,,i,t,, ,,i,,,,,,,, 7,(i)(4) Afler such a hvearing, Hie Adrninistralor may propose revised rates, pub-
il.',li,l,ll
it,,_l,<,i,,, IIStl t:;,tl(.:tlprol)osed rams in lhc Federal Regisler, and corlducl additional hearings in

ii(;c:()r(tiirlc:(, Wlltl this ,'_lii)f._OCllOll,

7,(I)(5) l tic; AcirrurlliDIlalor stlull Ill,iko; ri lilac.ii d(::('lSlOll oslat)listling i:l ll;ilo,' ()I

_;ilt,.<_ t)_isl,cl (iii ltlu IO{,(-jl(J wllic;tl sttall Iriclt_icl(:; Ilit; tlo_._rll_(1 liarlsc::rllJI, loc.}elt`vei wilti o×.

l iilJll._ ,ii irl .'4rich c)ti_c;i ili_llOl ials _-1Iicl irlfc._rrrl_llloll __i.<-;iil_i7 tl_ivo t;)uorl subrtlilted tc), or dovol-

:{I) K- 3 0
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c_,l)(_(.Ii_v, IIic.+,A(Irvlfrll.'.-_llalcJrI I1(+,(l(.t(;I,,:llCJll,'-;tl_tllir+¢:ltl</(__l trill ,'lrlcl _;(_l+vt,,Ic,,l(;ll.l_+litic;_llic)llc)l
II1(_Iil_ll I_llcJ',-_I_tlf,'-_tJ,Iflllc:)Illl_;t;Ctl.;llcJll,

7',(I)(6) -Illc_flll_tl cll_{;It.iio/1(Jl Ih(_Aclrtllrli,<+lr_llol!illall l)+)t::c)lllc_(:_fl_c:livu()l)c,_t)lir-
ivlilll()ll ilIl(-I _lt)l.)rc)v{llul _-;I.J(:llI_tles hy ll_u t:c_dr_ralI_:nc_l!:lyt:tu(+:ltll+floryCOIllllllLiSirall I)llI..

_:,tii:llllIii ,+-_tliJSC)CllC)ll(il)([_) ()t ]his ,'-;(:y(.:licJll,lhc_ CCJIilITII,'--IHIIJll,':i)ldlllII_tVI,_ Iii(;' Ciliillc_lity, iil hll_llfvly_il_

_.lt;U()Icl,:llIC.:¢_wilt1 t:,tl(.::lli>lc,_oc:;(Itlros,It ill]y, ilS lllc_(_OlTilllJ_._v,IC)llsll;_tllt:_rolvll:_llyc_,slabli_llill/c-I
ivlal,_l,,effc:'_c:llvc:,wlllllf_ cjflc_yu,:lr _.lfl(.Jllti(::_c._r-l,'lc:lr_lo,lll c:_lIhi,':_Ac;l, I¢.)al)l:>IcJvuIt1_+;' Iii]al ralc._
sill:)rvllllt:_clI)y lilt! Aclrvllrllsllillor C)lldiii J111(:_11111t)HSlS, t:_c._nc:lillcjltlc; CoIlllllJti_H(:.>ll','--;flHal CIOOJ,.

f_,l()llIii il{:c(.)rctdlllC::(.,_Wilt1 fiLi(;h ,<.;tlhscJcliflfl. F)(;flcJjIl(1111(_(.,,_i1;Ihii!-illlllf:_lll(:lt ,':ill(+:tlt)i'c)c:(:_(/llr(:_,;

(..,c_v_fv+_....ic:)_,il ,_;uc:l_i>_c)(._c:J(lt_vc._.sarc, I{_,ClcHrmc:l,1t]o B{;c_olary iL_ a[1111ot'tzc:_cllo atJ-t)y II]u "_ '.'<
t>loVc;,_:,tlc.:llI111oii111Iillitf; (_ttlrill,(.J .<:;tic:tcOIll+)-yO_,ll tlOflO(.lill flC;C;CJfCld.'ll]CJ(:.lwiltl lhc' afJl)itc_at.)lo
i)itlomclui o.<-;Iollowt)(:l bY ili(:_St)t;lelaiy priral lo lt]el offeclivo (:l_:ileof lhis Aol, SI.Ic;hiilll_riln
i_il{_s,_.:11itll; (ll_(:iolloi-i of lh(.,,Smc;ic;tlary,shall e;olliiNi.l(7ill {)lt(_c;ltilllil <JLilyI, 1{J_]2.

7,(j) Ali ralc!J.<._c',hc-Jdule_;adral)lod, allc:l fill ilc;vver t)illing,<-Jrc-_llclolc:lel,by ltlo Ad-
irliillslialc.)r lJtilbiUalll Io fills sec;liov_shall indiocllo_ -+

7,(j)(1 ) tile at.)t:lrraxllnaleoo<Dt(:onlribl_lli()rl oi diff-mroi]I l'OfjotllC_mcategories lo iilte
Adillillis11L-11eislales for lllcl .,.-;alr_of f.Jl]er{]y allot c_lt.)f:lcli7, _:iild

7.(l)(2) itr+; t:o,<;Iof resouroos acql.liiod Io nleel Io_:ldqrnwlh wilt]ill ltlc)region
arid the relallorl ()f sticli c(:>slIralhc _:lvrar'Elgec;osl c:flresraurcos available Io lhc Administra-
tel.

7,(k) Nolwithslandiilg any ralhor prevision raflhis Amt, ali r_lles or rale sot]eel- t-lalo_)__ahJ_i(:lio(lilh)._i,
I.II(.'slor file S[lll.:Jof ilOl]firrn elemlric power wilhin lhc Urfiled Similes, hLIl ratllside lho regioN, i.t.<;hihlltlhlll(Jill
shall tlm eslat)listied afl(TI lt]o dale of lhis Aol I)7 lho Adl11irllslralor iri _:looordal]orawilh lhc

I-)lOC;c_,c;tlll:_s c_)[Bilhf.;l_)ollel](i) el lt]is sec'iiran (ralhor lhan ltlo Iiisi serllol]Oe rati)arac.irat)ll (6)
lhorc._ol)i:ll]d Irl accc)rclailcc7wllt'l itlo IBoillloville ffroiool Act, II7oFlood Corilrol Ac'I raf194,'1, lo I.),_.;cI.l:t'?.ll:l;V33IJSC
and lhc Fuclur+._lColumbia I4iver Transmissiorl Syslem Aul. Nolwilhslandincl sec_Jliorl (;4,.,n7c)_ _(;

uso 4f.iOd,fir;l:,;;
201(f) el ltlo Fedorat Power Aol, sl.lct_r_:_lesor rate schedules shall beoramraeffecJlive tilter 4,_rise:;:_,_l()
review t)y It]e, Federal Energy Regcllalory CrarnlTiission for crarlfrarlrlarlce with the roqcliro- IfJ LJ{.-;C1#31llie)lt,

IIlC-)IIISOi sclch Ac:is ai_c:l_tflel at)l.>rrawlllhc:_reofby the Col]li-rlissiol], Sclc:h revl_:)wshall I.)e iii tJsc lt;.!,l.
i_i:lSec:t(311tile iocrard ral fJrracoedings established t.liidrarsubseciiorl (I) raftills sl:Jctirai],-lhm
parlies lc.)stic.:tl I)rocc;todiil,q.<DI.lildor suDsraoliran el)shall be affc._lc:led_.111Ol)l:Jrarlt.lrlil7I)y liin
(TralrliTlissi()ri fol ar_acldiliellal he_:lrirl{j in aocrard_:ll]c(_wilt] iile t)rooodt.lrc.).<;oslatJllshod for
i_:ilol_]_iklll{j t:)yItie Ooll-Illllssioi] t:)t.irsuarll Io lhc Federal Power Aol,

7,(I) Iri orclor lo Itllitl(:_r lt]o I)tirpose,<Jof ii]is Aol i:lild lo t)rralool 1t]er-'c.)l]stirno_rs
of the io_.cjiol],IIio Ac.tilllrllBlr_]lor Ill_:-lyneCiraliale, or e<_lablist,, lales for oleo;trio )owor sold
tJ7file Aclmirii.<:;Iralor1oai] 7 c)illil 7 nrelIooalod irl the Unilod Slates whioh shall be ecltiilat)lcJ
in rc:.,lillloriIc)i,_ilfis for ali olecliic i-)ow_)rwhioh is, oi i11c:i7 t)e, purohasod bY lt]e Admillislra-
lc)r oi llicj Aclrrilrll.<-;ll_ilor._-,(::tlsloll]c;rs from entities outside lhc Llniloc:l Slcllof_. Iii c-;sla,blisli-

ii]ii illl(:;s ()1tlc)1ltllill i)y ii(;{loll_-llJoil, lile provisions of stll)sooijral] el)stlall _!ll)piy Irl lilcJe;_i,':.io f,h_(l(,l,nl_,_lr;ll_,,,
lltil!il(h! { ,oi

OI _llly II(+_(JtJli_ilioliWllt__lll urllily IlOl Iocaled in film Uilitc:sc:l{:_li:lL_)_;,lilo A(lllllillSlrfll()r ,<-;t_all r,l_,h_._,
I)r(_vi(t(;i)tii)llc: lloill:c: ()t __lIly l:llot)o<.JalIo rl(.;{.iolialo stlc:h r_]IcT<.:;.St1¢;11ilo{ic:)11+llr;clr_lil).,-;,<_t_ilil
Ii() ilc)l I(_..<.ihIllari lti(_ r_ilc._,,;_;_lal-)li_ih(:;(Itill(Ic;r lhl!-JAcl tor rlc:)llliilli t)(Jwt;,i ._;()1(Iwiltlill II1_
{Jllil(;(t <_<'l_il(,,.;l)lll ()til!ii(If; Iii(: l(,(:li()rl Tll(; Aclilillii._Jlf_ilcJrstl_il _il.<_cJ_lff()rfl il(.lii(:_, ()f _il/7
r_il_<.-;llf_(l()li_il(,cI l)tilfltl_illl l(J ii/I,<:,Stll:).'-$(;CllOli

7.(m)(l) l!_+!(llllilli+l{jIll(, firf41li.<-_c:aly(j_:lI Hfl(;,I 1tlO,t;)l_:ill_lI_ClI)I(){:illinl IC!cltillC;(lt)y I',iTllil'lll
_:;(;(:ll(Jll4 (+l) ;ill(I !li)c)t Itri!-;A(:I ;ii(! tiil_ill 7 _i(l(Jl)l(J(I, lhc; ACtllillli,_,lI_itt)l ili_l7, +,tll)l('(:l I() lll(_
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provisions of this section, make annual irnpacl aid payments to the appropriate local

governments within the region with respect to major transmission facilities of the Adminis-
16use 838a trator, as defined in section 3(c) of the Federal Columbia River Transmission Act--

7.(m)(1)(A) which are located within the jurisdictional boundaries of such govern-
rnents,

7.(m)(1)(B) which are deterrnined by the Administrator to have a substantial impact
on such governments, and

7.(m)(1)(C) where the construction of such facilities, or any modification thereof, is
completed after the effective date of this Act, and, in the case of a modification of an

' existing facility, such modification substantially increases the capacity of such existing
transmission facility.

Payrnent 7.(m)(2) Payments made under th!s subsection for any fiscal year shall be deter-
forRI[.IIL_I

mined by the Administrator pursuant to a regionwide, uniform formula to be established by
rule in accordance with the procedures set forth in subsection (i) of this section. Such rule

. sha, aecome effective on its approval, after considering its effect on rates established
pursuant to this section, by the Federal Energy Regulatory Commission. In developing
such forrnula, the Administrator shall identify, and take into account, the local governmen-
tal services provided to the Administrator concerning such facilities and the associated
costs to such governments as the result of such facilities.

7.(m)(3) Payments made pursuant to this subsection shall be made solely from
16usc 838_. the fund established by section 11 of the Federal Columbia River Transmission System
838k

Act. The provisions of section 13 of such Act, and any approFriations provided to the
Administrator under any law, shall not be available for such payments. The authorization
of payments under this subsection shall not be construed as an obligation of the United
States.

7.(m)(4) No payment may be made under this subsection with respect to any
land or interests in land owned by the United States within the region and administered by
any Federal agency (other than the Administrator), without regard to how the United
States obtained ownership thereof, including lands or interests therein acquired or with-

drawn by a Federal agency for purposes of such agency and subsequently made availa-
ble to the Administrator for such facilities.

AMENDMENTS TO EXISTING LAW

Section 8.

16usc 838, 8.(a) Section 11(b) of the Federal Columbia River Transmission System Act
is amended by striking out "or" before "(iii)" in paragraph (6), by striking out the semicolon
at the end of such paragraph (6) and inserting in lieu thereoJ ", or (iv) on a short term basis

Ante, p 2700 tOmeet the Administrator's obligations under section 4(h)of the Pacific Northwest Electric
Power Planning and Conservation Act;".

8.(b) Section 11(b) of the Federal Columbia River Transmission System Act
is amended by striking out "and" at the end of paragraph (10), by striking out the period at
the end of paragraph (11) and inserting in I;eu thereof " and", and by adding at the end

:.,. thereof the following new paragraph'
"(12) making such payments, as shall be required to carry out the pur-
poses and provisions of the Pacific Northwest Electric Power Plannir'_g

_:_L;s(:,_<m_, and Conservation Act."

8.(c) Subsection (b) of section 13 of such Act is amended by striking out "and
11(b)(1 1j and inserting in lieu thereof", 11(b)(11), and 11(b)(12)"

32 K-32
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8.(d)(1) The first sentence of subsection (a) oi section 13 oi such Act is
amended by inserling after the word "system," the following: "to implement the Adminis- 16 USC 838k.

trator's authority pursuant to the Pacific Northwest Electric Power Planning and Conser-
vation Acl (including his authority to provide financial assistance for conservation meas- At_te, p, 2697.
ures, renewable resources, and fish and wildlife, but not including the authority to acquire

under section 6 of that Act electric power from a generating facility having a plnnned ,4t_te,p.2717.
capability greater than 50 average megawatts),".

8.(d)(2) The fourth sentence of such subsection (a)is amended by insertirlg the
following before the period at the end thereof: "issued by Government corporations".

8.(d)(3) Such subsection (a)is further amended by inserting the following be-
fore the period at the end thereof: "prior to October 1, 1981. Such aggregate principal
limitation shall be increased by an additional $1,250,000,000 after October 1, 1981, as
provided in advance in annual appropriation Acts, and such increased amount shall be
reserved for lhe purpose of providing fur_ds for conservation and renewable resource
loans and grants in a special revolving account created therefor in the Fund. The funds
from such revolving accotJnt shall not be deemed State or local funds",

8.(d)(4) Such subsection (a)is further amended by inserting the following after
the fourth sentence thereof: "Beginning in fiscal year 1982, if the Administrator fails to Rale increase.

repay by the end of any fiscal year ali of the amounts projected immediately prior to such
year to be repaid 1othe Treasury by the end of such year under the repayment criteria of
the Secretary of Energy and if such failure is due to reasons other than (A) a decrease in
power sale revenues due to fluctuating streamflows or (B) other reasons beyond the
control of the Administrator, the Secretary of the Treasury may increase the interest rate
applicable to lhe outstanding bonds issued by the Administrator during such fiscal year.
Such increase shall be effective commencing with the fiscal year immediately following
the fiscal year during which such failure occurred and shall not exceed 1 per centum for

each such fiscal year during which such repayments are not in accord with such criteria.
The Secretary of lhe Treasury shall take into account amounls that the Administrator has
repaid in advance of any repayment criteria in determining whether to increase such rate.
Before such rate is increased, the Secretary of the Treasury, in consultation with the

Administrator and the Federal Energy Regulatory Commission, must be satisfied that the
Administrator will have the abitily to pay such increased rate, taking into account the
Administrator's obligations. Such increase shall terminate with the fiscal year in which Telmmahon,

repayments (including repayments of lhe increased rale) are in accordance with the re-
payment criteria of the Secretary of Energy.".

8.(e) Clause (2) of seclion l(b)ofthe Act of August 31, 1964 (78 Slat. 756) is 16us0837
amended to read as follows: "(2) any contiguous areas, not in excess of seventy-five
airline miles from said region, which are a part of the service area of a rural electric
cooperative served by the Administrator on the effective date of the Pacific Northwest

Electric Power Planning and Conservalion Acl which has a distribulion system from which Ante, i) 2697
il serves both within and without said region.",

ADMINISTRATIVE PROVISIONS

Section 9.

9.(a) Subjecl lo the provisions of this Acl, the Administrator is aulhorized Io 1(;Iii:;(: _:_gf
conlracl irl acc()rdance Wllh section 2(f) of lhe Bonneville Prolecl Acl of 1937 (16 U.S.C.

K- 3 3 ,-_,-_
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832a(f)). Other provisions of law applicable to such contracts on the effective date of this
Act shall continue to be applicable.

9.(b) The Administrator shall discharge the executive and administrative

functions of his office in accordance with the policy established by the Bonneville Project
Act of 1937 (16 U.S.C. 832 and following), section 302(a) (2) and (3) of the Department of

42 USC 7152. Energy Organization Act, and this Act. The Secretary of Energy, the Council, and the

Administrator shall take such steps as are necessary to assure the timely implementation
of this Act in a sound and business-like manner. Nothing in this Act shall be construed by
the Secretary, the Administrator, or any other official of the Department of Energy to
modify, alter, or otherwise affect the requirements and directives expressed by the Con-
gress in section 302(a) (2) and (3) of the Department of Energy Organization Act or the
operations of such officials as they existed prior to enactment of this Act.

Contracts 9.(c) Any contract of the Administrator for the sale or exchange of electricoutsidePacdic
Northwest, power for use outside the Pacific Northwest shall be subject to limitations and conditions
limitations and corresponding to those provided in sections 2 and 3 of the Act of August 31 1964 (16conditions

U.S.C. 837a and 837b) for any contract for the sale, delivery, or exchange of hydroelectric
energy or peaking capacity generated within the Pacific Northwest for use outside the

Definitions, Pacific Northwest, In applying such sections for the purposes of this subsection, the term
"surplus energy" shall mean electric energy for which there is no market in the Pacific
Northwest at any rate established for the disposition of such energy, and the term "surplus
peaking capacity" shall mean electric peaking capacity for which there is no demand in
the Pacific Northwest at the rate established for the disposition of such capacity. The
authority granted, and duties imposed upon, the Secretary by sections 5 and 7 of such Act

16USC837d. (16 U.S.C. 837e and 837f) shall also apply to the Administrator in connection with re-
sources acquired by the Administrator pursuant to this Act. The Administrator shall, in
making any determination, under any contract executed pursuant to section 5, of the
electric power requirements of any Pacific Northwest customer, which is a non-Federal
entity having its own generation, exclude, in addition to hydroelectric generated energy
excluded from such requirements pursuant to section 3(d) of such Act (16 U.S.C.
837b(d)), any amount of energy included in the resources of such customer for service to
firm loads in the region if (1) such amount was disposed of by such customer outside the
region, and (2) as a result of such disposition, the firm energy requirements of such
customer or other customers of the Administrator are increased. Such amount of energy
shall not be excluded, if the Administrator determines that through reasonable measures
such amount of energy could not be conserved or otherwise retained for service to re-
gional loads. The Administrator may sell as replacement for any amount of energy so
excluded only energy that would otherwise be surplus.

9.(d) No restrictions contained in subsection '(c) shall limit or interfere with the
sale, exchange or other disposition of any power by any ut;lity or group thereof from any
existing or new non-Federal resource if such sale, exchange or disposition does not
increase the amount of firm power the Administrator would be obligated to provide to any
customer. Irl addition to the directives contained in subsections (i)(1)(B) and (i)(3) and
subject to:

9.(d)(1) any contractual obligations of the Administrator,
9.(d)(2) any other obligations under existing law, and

34 K- 34



94 STAT. 2731

9.(d)(3) the availability of capacity ieathe Federal transmission system,
9.(d) the Administrator shall provide transmission access, load factoring,

storage and other services normally attendant thereto to such utilities and shall not dis-
criminate against any utilizy or group thereof on the basis of independent development of
such resource in providing such services.

9.(e)(1) For purposes of sections 701 through 706 of title 5, United States Code, Judicial review.
the following actions shall be final actions subject to judicial review--

9.(e)(1)(A) adoption of the plan or amendments thereto by the Council under sec-
tion 4, adoption of the program by the Council, and any determination by the Council
under section 4(h);

9.(e)(1)(B) sales, exchanges, and purchases of electric power under section 5;
9.(e)(1)(C) the Administrator's acquisition of resources under section 6;
9.(e)(1)(D) implementation of conservation measures under section 6;

9.(e)(1)(E) execution of contracts for assistance to sponsors under section 6(f);
9.(e)(1)(F) granting of credits under section 6(h);
9.(e)(1)(G) final rate determinations under section 7; and
9.(e)(1)(H) any rule prescribed by the Administrator under section (7)(m)(2) of this

Act.

9.(e)(2) The record upon review of such final actions shall be limited to the

administrative record compiled in accordance with this Act. The scope of review of such
actions without a hearing or after a hearing shall be governed by section 706 or title 5,
United States Code, except that final determinations regarding rates under sec:ion 7 shall

be supported by substantial evidence in the rulemaking record required by section 7(i)
considered as a whole. The scope of review of an action under section 6(c) shall be
governed by section 706 of title 5, United States Code. Nothing in this section shall be
construed to require a hearing pursuant to section 554,556, or 557 of title 5 of the United
States Code.

9.(e)(3) Nothing in this section shall be construed to preclude judicial review of
other final actions and decisions by the Council or Administrator.

9.(e)(4) For purposes of this subsection--
9.(e)(4)(A) major resources shall be deemed to be acquired upon publication in the

Federal Register pursuant to section 6(c)(4)(B);
9.(e)(4)(B) resources, other than major resources, shall be deemed to be acquired

upon execution of the contract therefor;

9.(e)(4)(C) conservation measures shall be deemed to be implemented upon ex-
ecution of the contract or grant therefor; and

9.(e)(4)(D) rate determinations pursuant to section 7 shall be deemed final upon
confirmation and approval by the Federal Energy Regulatory Commission.

9.(e)(5) Suits to challenge the constitutionality of this Act, or any action thereun- Suits.

der, final actions and decisions taken pursuant to this Act by the Administrator or the
Council, or the implementation of such final actions, whether brought pursuant to this Act,
the Bonneville Project Act, the Act of August 31, 1964 (16 U.S.C. 837-837h), or the
Federal Columbia River Transmission System Act (16 U.S.C. 838 and following), shall be 16 usc 832--832/.

. tiled in the United States court of appeals for the region. Such suits shall be filed within
ninety days of the time such action or decision is deemed final, or, if notice of the action is

required by this Act to be published in the Federal Register, within ninety days from such Notice,
publication irl
Federal
Register.
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notice, or be barred, In the case of a challenge of the plan or programs or amendments
thereto, such suit shall be filed within sixty days after publication of a notice of such final
action in the Federal Register, Such court shall have jurisdiction to hear and determine
any suit brought as provided in this section. The plan and program, as finally adopted or

portions thereof, or amendments thereto, shall not thereafter be reviewable as a part of
any other action under this Act or any other law. Suits challenging any other actions under
this Act shall be filed in the appropriate court.

9.(t') For purposes of enabling the Administrator to acquire resources neces-

sary to meet the firm load of public bodies, cooperatives, and Federal agencies from a
governmental unit at a cost no greater than the cost which would be applicable in the
absence of such acquisition, the exemption from gross income of interest on certain
governmental obligations provided in section 103(a)(1) of the Internal Revenue Code of

26 USC 103 1954 shall not be affected by the Administrator's acquisition of such resources if--

9.(f)(1) the Administrator, prior to contracting for such acquisition, certifies to
his reasonable belief, that the persons for whom the Administrator is acquiring such re-
sources for sale pursuant to section 5 of this Act are public bodies, cooperatives, and
Federal agencies, unless the Administrator also certifies that he is unable to acquire such
resources without selling a portion thereof to persons who are not exempt persons (as
defined in section 103(b) of such Code), and

9.(f)(2) based upon such certification, the Secretary of the Treasury deter-
mines in accordance with applicable regulations that less than a major portion of the
resource is to be furnished to persons who are not exempt persons (as defined in section
103(b) of such Code).

9.(f) The certification under paragraph (1) shall be made in accordance with
this subsection and a procedure and methodology approved by the Secretary of the

"Majorportion." Treasury. For purposes of this subsection, the term "major portion" shall have the mean-
ing provided by regulations issued by the Secretary of the Treasury.

9,(g) When reviewing rates for the sale of power to the Administrator by an
investor-owned utility customer under section 5(c) or 6, the Federal Energy Regulatory

Commission shall, in accordance with sect!on 209 of the Federal Power Act (16 U,SoC.
824h)--

9.(g1(1) convene a joint State board, and
9.(g)(2) invest such board with such duties and authority as will assist the Com-

mission in its review of such rates,

9.(h)(1) No "Company" (as defined in section 2(a)_'2_of the Public Utility Hold-
ing Company Act of 1935; 15 U.SC. 79b(a)(2)), which own_ ar operates facilities for the
generation of electricity (together with associated transmission and other facilities) pri-

marily for sale to the Administrator under section 6 shail be deemed an "electric utility
company" (as defined in section 2(a)(3) of the Public Utility Holding ComPany Act of 1935;
15 U.SC. 79b(a)(3)), within the meaning of any provision or provisions of chapter 2C of

15 USC 79et seq title 15 of the United States Code, if at least 90 per centum of the electricity generated by
such company is sold to the Administrator under section 6, and if-:

9.(h)(1)(A) the organization of such company is consistent with the policies of sec-
15USC79a tion 1 (b) and (c) of the Public Utility Holding Company Act of t935, as determined by the

Securities and Exchange Commission, with the concurrence of the Adrninistrator, at the
time of such organization; anu
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9.(h)(1)(B) participation in any facilities of such "company" has been offered to
public bodies and cooperalives in the region pursuant to section 6(m),

9.(h)(2) The Administrator shall include in any contract for the acquisition of a
major resource from such "company" provisions limiting the amount of equity investment,
ii any, in such "company" to that which the Administrator determines will be consistenl
with achieving tile lowest attainable power costs attributable to such major resource.

9.(h)(3) In the case of any "company" which meets the requirements of para- Contracts,
approval

graph (1), the Administrator, with the concurrence of such Commission, Shall approve ali
significant contracts entered into by, and between, such "company" and any sponsor
company or any subsidiary of such sponsor company which are determined to be consis-
tent with the policies of section 1 (b) and (c) of ,the Public Utility Holding Company Act of _5usc 79a.
1935 al the time such contracts are entered into, The Administrator and the Securities and

Exchange Commission shall exercise such approval authority within sixty days after re-
ceipt of such contracts, Such contracts shall not be effective without such approval,

9.(h)(4) Paragraph (1) of this subsection shall continue to apply to any such
"company" unless the Administrator or the Securities and Exchange Commission, or

both, through periodic review, (A) determine at any time that the "company" no longer
operates in a manner consistent with the policies of section 1 (b) and (c) of the Public
Utility Holding Company Act of 1935 and in accordance with this subsection, and (B) notify
the "company" in writing of such preliminary determination. This subsection shall cease to
apply to such "company" thirty days after receipt of notification of a fin_ determination

thereof, A final determination shall be made only after public notice of the preliminary Nolice' hearing.
determination and after a hearing completed not later than sixty days from the date of
publication of such notice. Such final determination shall be made within thirty days after

the date of cornpletiorl of such hearing.
9.(i)(1) At the request and expense of any customer or group of customers of

the Administrator within the Pacific Northwest, the Administrator shall, to the extent practi-
cable-

9.(i)(1)(A) acquire any electric power required by (i) any customer or group of
customers to enable them to replace resources determined to serve firm load under

section 5(b), or (ii) direct service industrial customers to replace electric power thai is or
may be curtailed or interrupted by the Administrator (other than power the Administrator is

obligated to replace), with the cost of such replacement power to be distributed among the
direct service industrial customers requesting such power; and

9.(i)(1)(B) dispose of, or assisl in the disposal of, any electric power tha_ .",cus-
tomer or group of customers proposes to sell within or without the region at rates and upon
terms specified by such custorner or group of customers, if such disposition is not in
conflict with the Administrator's other marketing obligations and the policies of this Act'and
()tiler applicable laws.

9.(i)(2) In implementing the provisions of subparagraphs (A) and (B) of par_- Electric power

graph (1), IIle Administrator may prescribe policies and conditions for the independent r._ohcu.sand
f.tcqlllSlllOm or disposlllOrl oi electric power by any direct service il-ldl_Jstrlalcustomer or cof_d_hons
c]roup OI stJct_customers for the purpose of assuring each direct service irldustnal cus-

lomer an opportunity to participate in such acquisition or dlspositi()n.
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9.0)(3) The Administrator shall furnish services including transmission, stor-
, age, and load factoring unless he deterrnines such services cannot be furnished without

substantial interference with his power rnarketing program, applicable operating limita-
tions or existing contractual obligations. The Administrator shall, to the extent practicable,

give priority in making such services available for the marketing, within and without the
Pacific Northwest, of capability from projects under construction on the effective date of
this Act, if such capability has been offered for sale at cost, including a reasonable rate of

return, to the Administrator pursuant to this Act and such offer is not acc'_pted within one
year.

Repod. 9.(j)(1) The Council, as soon as practicable after the enactment of this Act,
shall prepare, ill consultation with the Administrator, the customers, appropriate State
regulatory bodies, and the public, a report and shall make recommendations with respect
to the various retail rate designs which will encourage conservation and efficient use of
electric energy and the installation of consumer-owned renewable resources on a cost-ef-
fective basis, as well as areas for research and development for possible application to
retail utility rates within the region, Studies undertaken pursuant to this subsection shall
not affect the responsibilities of any customer or the Administrator which may exist under

16usc 26ol the Public Utilitv Regulatory Policies Act of 1978,
note.
Functions 9.(j)(2) Upon request, and solely on behalf of customers so requesting, the

Administrator is authorized to (A) provide assistance in analyzing and developing retail
rate structures that will encourage cost-effective conservation and the installation of cost-
effective consumer-owned renewable resources; (B) provide estimates of the probab!e
power savings and the probable amount of billing credits under section 6(h) that might be

realized by such customers as a result of adopting and implementing such retail rate
structures; and (C) solicit additional information and analytical assistance from appropri-
ate State regulatory bodies and the Administrator's other customers.

Conservation 9.(k) There is hereby established within the administration an executive po-
and renewable sition for conservation and renewable resources, Such executive shall be appointed byresources,

position the Administrator and shall be assigned responsibility for conservation and direct-applica-establishment.
tion renewable resource programs (including the administration of financial assistance for
such programs). Such position is hereby established in the senior executive service in
addition to the number of such positions heretofore established in accordance with other
provisions of law applicable to such positions.

SAVINGS PROVISIONS

Section 10.

16USC839g 10.(a) Nothing in this Act shall be construed to affect or modify any right of any
State or political subdivision thereof or electric utility to--

10.(a)(1) determine retail electric rates, except as provided by section 5(c)(3);
10.(a)(2) develop and implement plans and programs for the conservation, de-

velopment, and use of resources; or

10.(a)(3) make energy facility' siting decisions, including, but not limited to, deter-
mining the need for a particular facility, evaluating alternative sites, and considering al-
ternative methods of meeting the determined need.
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10.(b) NolhJng irl lhis Act shall alter, diminish, or abridge the rights and obliga-
tions ol the Adminislrator oi any customer under any contract existing as ot the effective
(:late ot this Act.

10,(c) Nothing in this Act shall alter, dinlinish, abridge, or otherwise affect the
provisions ot other Federal laws by which public bodies and cooperatives are entitled to
preference and priority in the sale of federally generated electric power.

10.(d) II any provision of this Act is found to be unconstitutional, then any
contract entered into by the AdminiStrator, prior to such finding and in accordance with
such provisions, to sell power, acquire or credit resources, or to reimburse investigations

and preconstruction expenses purs_Jant to section 5, and section 6 (a), (f) or (h) of this Act

shall not be affected by such finding.
10.(e) Nothing in this ACt shall be construed to affect or rnodify any treaty or

other right of an Indian tribe.

10.(f) The reservation under law of electric power primarily for use in the State
of Montana by reason of the consti'uction of Hungry Horse and Libby Dams and Reser-
voirs within that State is hereby affirmed. Such reservation shall also apply to 50 per

centum of any electric power prodiJced at Libby Reregulating Dam if built. Electric power
so reserved shall be sold at the ratio or rates set pursuant to section 7.

i

10.(g) Nothing in this Act shall be construed to affect or modify the right of any
State to prohibit utilities regulated by the appropriate State regulatory body from recov-
ering, through their retail rates, costs during any period of resou"ce construction.

10.(h) Nothing in this Act shall be construed as authorizing the appropriation Waler
appropriation.

of water by any Federal, State, or local agency, Indian tribe, or any other entity or individu-
al. Nor shall any provi'_ion of this Act of any plan or program adopted pursuant to the Act
(1) affect the rights or jurisdictions of the United States, the States, Indian tribes, or other
entities over waters of any river or stream or over any groundwater resource, (2) alter,
amend, repeal, interpret, modify, or be in conflict with any interstate compact made by the
States, or (3) otherwise be construed to alter or establish the respective rights of States,
the United Stales, Indian tribesi or any person with respect to any water or water-related
right,

10.(i) Nothing in this Act shall be construed to affect the validity of any existing
license, permit, or certificate issued by any Federal agency pursuant _oany other Federal
law.

EFFECTIVE DATE

Section 11. This Act shall be effective on the date of enactment, or October 1,1980, 16 tJsc 839rloi(.,

whichever _slater For purposes of thisAct, the term "date of the enactment of this Act"
means such date of enactment or October 1, 1980, whichever is later.

=

K-39 ' {'i



g4SIAI 273(]

SEVERABILITY

16USC 83911. Section 12. If any provision of section 4(a) through (c) of this Act or any other provi-
sion of this Act or the application thereof Io any person, State, Indian tribe, entity, or
circumstance is held invalid, neither the remainder of section 4 or any other provisions of
this Act, nor the application of such provisions 1o other persons, States, Indian tribes,
entities, or circumstances, shall be affected thereby,

Approved December 5, 1980.
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Appendix L

Biological Assessment and
Threatened and Endangered Species Li st



BI OLOGICAL ASSESSMENT

BACKGROUND

On July 19, 1989, Bonneville Power Admlnlstratlon (BPA) requested from fleld
offlces of the U.S. Fish and Wildllfe Service (USFNS) 11sts of threatened,
endangered and candldate specles that mlght be affected by the alternatlves in
the Inltlal Northwest Power Sales Contracts EIS (PSC EIS). On March 20, 1991,
BPA requested updated llsts of threatened, endangered, and candidate species
from the same USFWSfleld offlces. The preferred alternatlve Is a
modlflcatlon of Alternatlve I,I, whlch Includes a commitment by BPA to develop
a policy to enforce compllance wlth the Northwest Power Plannlng Councll
(NNPPC) Protected Areas Rule.

In terms of Its effects on operatlons at exlstlng generatlng plants, the
preferred alternatlve Is the same as the No Actlon Alternatlve (l.e.,
retention of the status quo provlslons in the current power sales contracts),
as dlscussed In thls document. Enhanced enforcement of the Protected Areas
Rule under the preferred alternatlve would affect new power resources by
dlscouraglng the development of new hydroelectrlc projects In areas deslgnated
as Protected Areas under the NWPPCRule.

The actions under consideratlon In thls EIS do not Involve constructlon. The
EIS analyzes BPA's two broad contractual alternatlves: to preserve the
contracts wlthout change (the No Action Alternatlve), or to pursue
modlflcatlons. N1thln the second alternatlve are flve categorles
correspondlng to major po!Icy Issues'

I. hydro development and operatlons;
2. conservatlon;
3. resource plannlng and development;
4. quallty of servlce as a resource cholce; and
5. Industrlal load constralnts.

Envlronmenta] effects of alternatlves In each of these categories are analyzed
in the EIS based on the operation and development of power generation
facllitles in an area spanning Oregon, 14ashlngton, Idaho, Montana, and parts
of Callfornia, Utah, Nevada, and Wyoming. Because of the indirect
relatlonship between contractual provislons and the operation of generating
resources, this Biological Assessment is predominantly qualitative in nature.
Ouantltatlve assessment was developed for some of the alternatives in the
draft EIS using various computer models of power system operatlons and
effects. Refer to Appendlces F and H for further informatlon and technlcal
analyses. This analysls, as discussed In the Draft (D) EIS, showed that for
the preferred alternative and tile No Action Alternative, mlnimal or no
environmental impacts would be associated with continued base operation of the
Northwest power generating system.

The list of proposed or listed threatened, endangered, or candidate species
ol)l:ained f;rom tile USFI4Sfield office, and other pertinent information was used
t:o develop t:he following Biological Assessment,
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ASSUMPTIONSAND METHODOLOGY

Focus on Operations. This assessment addresses operations of existing
facilities. Parties to the power sales contracts are expected to remain the
same over time, and it is service to their loads which will affect resource
operations.

lt should be noted that BPA power marketing does not control the operation of
generating facilities. Operation of generating resources is governed by a
variety of nonpower constraints which are imposed on operators through
regulatory authorities including the Federal Energy Regulatory Commisslon
(FERC). Operation of the existing hydroelectric system and the development of
new energy resources are subjects of analysis in other processes, specifically
the System Operation Review (SOR) EIS and the Resource Program EIS. Decisions
about operations at existing hydro projects will be made based on the SOR EIS,
and decisions about new resource development will be made based on the
Resource Program EIS. The relationship betwoen this EIS and these other
processes is explained in the DEIS.

,ml

The proposed llsting of Snake River salmon runs as threatened or endangered
species has resulted in discussions between BPA and the Natlonal Marine
Fisheries Service (NMFS) concerning the influence of power marketing
activities on operations which may affect candidate species. BPA and NMFS are
in the process of determining whlch activlties are properly subject to
conferencing over potential jeopardy to candldate specles.

The "No Action" (Base Case) Alternative and Relationship to Preferred
Alternative. The "No Action" alternatlve represents the operational cond|tlon
if BPA were not to implement any of the action alternatlves in the EIS. "No
Action" levels of operation are those which would occur without any change in
the power sales contracts. The preferred alternative does not alter the
operation of existing resources from "No Action" levels, but commits BPA to
establishing a policy which will influence the development of new hydro
resources by creating disincentives to development in NWPPCProtected Areas.

Table 1 lists those facilities which were ident|fled as having potentlal for
operational changes to exceed the No Action Alternative. These are the
facilitles for which BPA requested species lists. The table also shows those
facilities for which threatened or endangered species were identified by the
USFNS (Column 3); those facilities which exceeded No Action impacts under any
of the alternatives studied, or, for hydroelectric facilities, which might
affect fish stocks */ under any of the alternatives (Column 4); and those
facilities which are consequently analyzed in this Biological Assessment
(Column 5). Only those facilities identified in Table I as covered in the
assessment were analyzed for impacts on threatened or endangered species.

*/ The only potential impacts identified at dams were on fish that are a feod
source for bald eagles. As to potential impacts on anadromous fish stocks
petitioned or proposed for listing under the Endange_ed Species Act (ESA),
BPA is undert,._king separate conference with the NI,1F%.
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Table I

Facilities On the Original Request for

Threatened and Endangered Species Data

and Subsequent ResuI ts

Col umn 1 2 3 4 5

Fi sh Covered in

Stocks Biologlcal

Hydro Facilltles Location T & E*/ Affected? Assessment?

!

BonnevilIe OR/WA YES NO NO

The Dalles OR/WA YES NO NO

John Day OR/WA YES NO . NO

McNary OR/WA YES NO NO

Priest Rapids OR/WA YES NO NO

Wanapum WA YES NO NO

Rock Island WA YES NO NO

Rocky Reach NA YES NO NO

WeII s NA YES NO NO

Chlef Joseph HA YES NO NO

Ice Harbor NA YES NO NO

Lower Monumenta] NA YES NO NO

Li t t I e Goose WA YES NO NO

Lower Grani te NA YES NO NO

Libby MT YES YES YES

Hungry Horse MT YES YES YES,

Albeni Falls ID NO NO NO

Grand Coulee NA YES NO NO

Dworshak ID YES YES YES

*/ Supplied by USFI4S. Includes both wildlife and fish species.
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Table I (continued)

Col umn 1 2 3 4 5

Exceed Covered in
i

, No Actton Biological

Hydro Facilltles' Locatlon T & E A1ternatlve? Assessment?

Colstrip I-4 MT YES NO YES

Corette MT YES NO YES

Boardman OR NO NO NO

Centralia l&2 NA YES NO YES

Jim Bridger I-4 WY YES NO YES

Valmy NV NO NO _ NO

Combustion Turblne

Bethe I OR YES NO NO

Beaver OR YES NO YES

Whltehorn I-3 WA YES NO YES

Frederlckson l&2 NA YES NO YES

Fredonla l&2 WA YES NO YES

Nuclear

WNP-1 WA YES NO NO

WNP-3 NA YES NO NO

Coal Mines

Belle-Ayre NY YES NO NO

Centralia NA YES NO NO

Rosebud MT YES NO NO

Bridger NY YES NO NO
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Key Assumptions. Below are the princlpal assumptlons Used in developing this
Biological Assessment.

• The Informatlonand analysis tn the DEIS, and addltlonal data
developed for the flnal EIS provlde a sufflclent basis for the
BlologlcalAssessment.

• Existing faclIItles would be _perated wlthln des!gn limits and
capabillfiesin accordance with applicable laws and regulatlons.

• Residentfish production is adverselyaffected by decreased
reservoir levelsor streamflows.

• Anadromous flsh passage and production is directly affected by
forebay and streamflow levels in malnstem and tributary streams with
hydroelectric dams.

• Waterfowl on the mainstem CoIumbla and Snake rlvers would not be
affected by operational actlons covered by the PSC EIS.

• Quantlflable effects from the operational changes that may be
possible wlthln the alternatives to the proposed action are beyond
the scope of thls Biologlca] Assessment, and must be considered on a
slte-by-slte basis In other processes.

• No change in human use of facilitieswould occur as the result of
these actions; therefore no addltlonaldisturbance of wildllfe would
be caused.

• Where coal plant operations do not exceed the No Action A1ternatlve,
the mlne supplylng its coal w111 also not exceed No Actlon.

• Where an alternatives'operatlons would fall below the level of the
No Action A1ternatlve,no slgnlflcantImpacts would occur on
vegetatlonor wildllfe.

ASSESSMENT

The BlologicaI Assessment is divlded Into three sectionJ: (I) dlscusslonsof
generlc and site-speciflcimpacts that can occur with each type of facility
covered by thls assessment: hydro dams, gas-fired thermal plants, coa1-flred
thermal plants and coal mines; (2) tables listlng Indlvidual facillties,
associated specles, and possible impacts, wlth footnotes; and (3) a detailed
dlscussion of resident flsh, a food supply of the bald eagle, at the
reservoirs behind Dworshak and Hungry Horse dams.
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(l) DISCUSSION

Hzdro Projects

There are two baslc types of power generatlng hydroelectrlc dams:
run-of-the-flyer, and storage. The former operate on avallable water
resulting from natural processes and upstream releases. These dams, once
constructed, are llmlted for management of hydro production or envlronmental
needs. Storage dams, _owever, are manipulated and controlled by human
Interventlon. Operatlun of storage dams has dlrect effects upon In-rlver and
riparlan flsh and wl]dllfe resources.

Hater level fluctuations have been shown to adversely impact populatlons of
resident flsh and the passage of adult and juvenile anadromous flsh through
the Columbla and Snake river systems. For exlstlng hydro projects,
comp]lance with NNPPC Fish and Nl ldlife Program as a contract constralnt would
dupllcate other methods of program Imp]ementation, and therefore wou]d not
effect environmental condltlons. However, the appllcatlon of the NWPPC's
Protected Areas Rule, whlch applies to new hydro development, would have
beneflts for flsh and w11dllfe, whlch could apply both withln and outslde of
the Columbla River Basln. These benefits would be based on the fact that new
hydro wou]d be shlfted to previously determined low impact areas and away from
more sensltlve stream reaches. BPA has commltted Itself to a policy process
to conslder how to apply the Protected Areas Rule to BPA's power marketlng
activitles; BPA's Long-Term Intertle Access Policy (LTIAP) requlres customers
uslng the Paciflc Northwest-Paclflc Southwest Intertie under the LTIAP to
follow thls rule wlth respect to new hydro developments wlthln the Columbla
basin.

Other alternatlves associated wlth hydro operations were discussed In the
DEIS. lt was determined that, dependlng upon tlme and p]ace, f]ow pattern
shlfts could both beneflt and harm anadromous flsh populations. In all
scenarios regardlng flow pattern alteratlons, the Hater Budget flows to asslst
fish mlgration were met. The additlon of planned bypass systems and other
p]anned mltigation measures at malnstem Co]umbia Basin dams is expected to
improve anadromous flsh stock survlva] over time.

Resident fish are prlmari]y affected by reservolr levels since they inhabit
shallow water areas along the perlphery of the reservoirs. Excessive
drawdowns during the period from April to September could negatlvely affect
these resident fish. Elevatlon frequency changes in reservoir levels at
Dworshak, Hungry Horse, and Libby durlng November, as discussed in the DEIS,
could result in negative impacts to flsh productlon for fall spawning kokannee
and have serious impacts to resident fish populations. However, overall
results from comparing data from alternative scenarios versus the base
operations (No Action Alternative) showed minimum impacts on fish
populations. Nesting waterfowl residing in the mainstem Columbia and
Snake rivers would essentially be unaffected by water level changes due to the
water displacement of these rivers and the location of roosting and nesting
trees and man-made structures. None of the noted adverse impacts would occur
IJn(]er t:he p_eter[ud alternative,



Shorter contract terms could have possible negative environmental implications
should customers declde to develop new hydro resources in sensitive areas.
The No Action Alternative and the preferred alternative would maintain current
contract terms and thus avoid thts potential.

Nith regard to firm load energy changes, power resources would 11kely be
purchased to make up for any contract Increase in firm load. Reservolr_ would
continue base operations and therefore addltlonal fish and wlldlife impacts
would not be expected.

Thermal Plants

Comparison of data between alter natlves and the No Action Alternatlve for
operation of coal and gas turbine generating plants did not reveal any clear
trends. Impacts can occur from increased water withdrawals at coal-fired
plants, however, analysis of alternatives showed effects, speclfically to flsh
populations, to be negligible. Environmental impacts relative to alr quality,
land disturbances, and water use were shown to be mlnimal or negll_Ible.
Thermal plants will continue to operate wlthln design and legal limits. No
Impacts to threatened or endangered species or their respective habltats are
expected.

Coa I Mines

Coal mines within the area covered by the PSC EIS process were evaluated for
operational changes and compared to the No Action Alternatlve. Impacts were
discussed for air quality, water use, and land use. Surface coal mines
operate under permlts and wlthin the conflnes of the land areas allocated for
extraction. Consequently, additional land surface disturbance is llmited to
the areas of identlfied recoverable coal.

Since mlnes are mandated to be operated under permit, it is BPA's conclusion
that the alternatives, including the No Action Alternatlve, would cause no
additional environmental impacts on threatened and endangered specles at mines
operated within the area covered by this Biological Assessment.

Conservation

"Conservation" is treated as a resource much the same as power generation.
Incentives exist and are currently used by BPA customers to increase energy
efficiency. Firm load deliveries are an integral part of the contracts.
Surplus generating potential may be used to. improve fish and wildlife habitat,

= however, these benefits are determined by time and place and cannot therefore
be discussed with any degree of certainty in quantitative terms within this
as sessment.

[he DEl% analysis showed no significant environmental benefits from
conserval:ion as a condition of service above the benefits of programs al,-eady
a',/ailablc, t,) increase energy-.efficierlcy in the regiorl,

IJ-'l



Proposed Listlnqs under the Endangered Species Act

Snake River sockeye salmon have been proposed for llstlng as endangered and
Snake Rlver sprlng/summer and fall chlnook have been proposed for llstlng as
threatened by NMFS under the ESA. Potentlal impacts on the operation of the
power system as a result of future 11stlngs, or the use of conservatlon and
other resources to meet electrlcal loads, are the subjects of analysls in
other documents currently under preparatlon, speclflcally, the SOR EIS and the
Resource Program EIS. BPA is Involved In dlscussions with NMFS concernlng the
effect of power system operatlons on the species proposed for 11stlng. In
addition, operational measures to enhance the survlval of runs proposed for
llstlng are the subject of analysis in the "I_92 Columbia Rlver Salmon Flow
Measures Optlons Analysis/EIS" under preparation by the U.S. Army Corps of
Engineers in cooperatlon with BPA and the Bureau of Reclamation.

(2) TABLES

Table II. Th_'eatened and Endangered Species Potentially Affected

Table II lists those facilitles where possible effects may occur on
threatened or endangered species identlfled by the USFWS.

'rable III. Findinqs

Table III presents conclusions for impacts on each potentlally
affected species. Impact review was conducted in consultation with
USFWSfield office personnel to focus on most likely problem areas.



Table II

THREATENEDANDENDANGEREDSPECIES POTENTIALLYAFFECTED

Faclllty State Species Present

Hungry Horse MT Bald Eagle(E), Peregrine Falcon (E),
Grlzzly Bear (T), Gray No f (E)

Libby MT same as Hungry Horse

Colstrip Coal-Flred MT Bald Eagle (E), Peregrine
Thermal Plants I--4 Falcon (E), Black-footed Feri"et (E)

Rosebud Coal Mlne MT Bald Eagle (E), Peregrine Falcon (E),
Black-footed Ferret (E)

Brldger Coal Mine NY Bald Eagle (E), Peregrine Falcon (E),
Black-footedFerret (E), Humpbau_kChub (E),
Colorado Squawflsh (E)

Jim Brldger I-4 NY same as Brldger Coal Mine

Belle Ayre NY Bald Eagle (E), Peregrine Falcon (E),
Black-footedFerret (E)

Corette Thermal Plant NY Bald Eagle (E), Peregrine Falcon (E), and
Black-footedFerret (E)

Dworshak Dam ID Bald Eagle (T)

Bonneville Dam OR/NA Bald Eagle (T), Peregrl,leFalcon (E)

The Dalles Dam OR/WA Bald Eagle (T), Peregrlne Falcon (E)

John Day Dam OR/WA Bald Eagle (T), Peregrlne Falcon (E)

McNary Dam OR/NA Bald Eagle (T), Peregrine Falcon (E)

Priest Rapids Dam NA Bald Eagle (T), Peregrine Falcon (E)

Wanapum Dam NA Bald Eagle (T) Peregrine Falcon (E)

Rock Island Dam NA Bald Eagle (T) Peregrine Falcon (E)

Rocky Reach Dam NA Bald Eagle (T) Peregrine Falcon (E)

Nells Dam NA Bald Eagle (T) Peregrine Falcon (E)

Chief Joseph Darn NA Bald Eagle (l) Peregrine Falcon (E)

Ice Harbor Dam NA Bald Fagle (T) Peregrine Falcon (E)

_.J -- (1)



TABLE II (continued)

Fac111ty State Specles Present

Lower Monumental Dam WA Bald Eagle (T) Peregrine Falcon (E)

Little Goose Dam NA Bald Eagle (T), Peregrine Falcon (E)

Lower Granlte Dam NA Bald Eagle (T), Peregrlne Falcon (E)

Grand Coulee Dam NA Bald Eagle (T), Peregrlne Falcon (E)

Central la 1 & 2 WA Bald Eagle (T)

NNP-I NA Bald Eagle (T), Peregrlne Falcon (E)

NNP-3 NA Bald Eagle (T) There are three ne'stlng
terrltorlesnear the project.

"4

Whltehorn NA Bald Eagle (T), Peregrlne Falcon (E)

Frederlcksonl & 2 NA Bald Eagle (T)

Fredonla 1 & 2 NA Bald Eagle (T)

Centralla Coal Mine NA Bald Eagle (T)

Bethel OR Bradshaw's Lomatlum (E)

Beaver OR Bald Eagle (T)

Boardman Thermal Plant OR Bald Eagle (T) and Peregrine Falcon (E) may
occur In mlgratlon

E = Endangered
T = Threatened

L-IO



(3) Resident Fish and Bald Eaqles at Dworshak, IdahoL
Llbby and Hungry Horse Reservolrs

Breedlng,wintering, and mlgratlng bald eagles were Identlfledas an
endangered species found In the areas of most facilltles covered by this
assessment. In revlewlngoperatlonof those facllltles (see Tables I, II, and
III), our conclusion Is that operatlonal changes under any of the alternatives
are not likely to adverselyaffect the bald eagle. Operatlonal changes at
Hungry Horse, Libby, and DworshaK under some alternatlvescould affect the
flshery resource,which may affect food supplies for bald eagles; this
posslbllltyand its effect on bald eagles are discussed below. The preferred
alternativewould not resull In any of the operatlonal changes In question,

Resldent F1sherles

Common resident flsh species tn Hungry Horse Reservolr include_vestslope
cutthroat trout, mountaln whlteflsh, northern squawflsh, large_sca,1_esuckers,
longnose suckers, and pygmy white flsh (May and Weaver, 1987'). Study of these
flsh populationshas been underway since 1983. to quantlfy seasonal water
levels needed 'tomalntaln or enhance the reservoir flsherles.

Common resldent fish specles In Dworshak Reservoir includewestslope cutthroat
trout, mountaln whlteflsh, northern squawflsh, large scale suckers,
brldge-llppedsuckers, resident ralnbow, bull char, brook trout, dace, various
cottlds, red-slde shiner,bullhead catflsh, small-mouthedbass, large-mouthed
bass, longnoseddace, speckled dace, chlselmouth,Pacific lamprey, and kokanee.

Common resident fish species in (.IbbyReservoir Includewestslopecutthroat
trout, bull char, resident rainbow, and kokanee.

InformatlonIs limitedon the extent of biological Impacts to resident fish
assoclated with changes In seasonal draft of the reservolrs. Alternatives
dlscussed In the DEIS indicate that under certain water condltions, it Is
llkely that flsh specles (such as westslope cutthroat, bull char, and mountain
whlteflsh at Hungry Horse and kokanee at Dworshak)may be affected by
increaseddrawdowns. As the DEIS analysls shows, drawdowns large enough to
merlt attentionfor potentlal effectson resldent flsh were expected to occur
only a small percentageof any year. None of the alternativesexamined would
adversely affect resldent fish populatlonsdownstream of the dams.

Slgnlflcantchanges In the frequencyof reservoir elevatlons during November
_:anbe detrimentalto flsh growth and to fall spawners such as kokanee. Low
run-off conditionsproduce the greatest change In reservoir elevatlons.

The NNPPC Fish and Wildlife Proglam addresses Llbby, Hungry Horse, and
Dworshak operatlonal impactson resident fish and provides for mltlgatlng
adverse impacts. For Instance, the program calls for research at Hungry Horse
on reservoir elevations and fluctuationscaused by hydro power operatlons and
related to fish population stabilil:yof changes. Operational changes at
Dworshak to provide coollng OF "Fish (:lows" rot the Snake Rlver may affect
reservoir elevatioi-is. However, dFawdowns aro expe(:ted t:o fall within
acceptable level';,
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TABLE III (Continued)

FOOTNOTE DISCUSSION

(I) BALD EAGLE FOOD SUPPLY, Impacts on fish have been analyzed in depth for the EIS, The

studies concluded that, although there are minor impacts on some anadromous fish stocks under

some alternatives, the stocks are expected to increase due to In-place and planned

mitigation, Resident fish are not expected to be affected under the preferred alternatlve,

AIR QUALITY, Air pollution is a concern for several species in several areas, Impact could

occur directly on the species Itself, as well as on potentlal habitat or prey species.

Projected changes in ambient air quallty show mlnlmal increases aMd decreases in pollutants,

depending upon the alternatlve, Ali are Judged to be negllgible and insignificant,

(4) HABITAT CHANGES, No changes in habitat will occur for this action, No construction will

occur, and operaLional changes, if any, are within design and llcense parameters,

(5) FOOD SUPPLY, No impacts are expected on any prey species (small birds and waterfowl) used by

the peregrine falcon, No changes in habitat (See No, 4 above) for either peregrine or their

prey species will occur,

(6) INCREASE IN HUMAN ACTIVITIES, Human dlstulbances will not increase as a result of' any

alternatlve covered by this EIS action, FacilItles are in Place and functioning, No

construction is planned,

(7) GRIZZLY FOOD SUPPLY, Fish are an incldental part of the grlzzly bear's dlet at Hungry Horse

(Ericson Ig87). Their food supply is otherwise unaffected.

(8) MTNES. Mine expansion was viewed as a potential problem, partlcularly in places near

black-footed ferret habitat, A11 of the mines covered by this Assessment are on lands

administered by the Bureau of Land Management, and operating under a permit issued by the

office of Surface Mining, Before these permits are issued, all appllcable laws and

regulations must be met, including NEPA and the Threatened and Endangered Species Act, No

action covered by the PSC-EIS would cause mine expansion directly. Should expansion occur in

the future, envlronmental impacts would be addressed Lhrough the permit system, and a11

applicable laws and regulatlons,

(9) WATER WITHDRAWALS, Withdrawals from the Green River for coollng the Brldger Thermal Plant

are sllght and cannot be quantified, No changes in mine operations are proposed, Therefore,

no impacts due to increased water wlthdrawals are expected (see No, 7),

(VS6-PG-OOIIK)



Bald eagles have been shown to be opportunlstIc In their feedlng hablts,
Flelder and Starkey (1980) have studied the bald eagle feedlng habits wlthln
the Columbia Basln, These studles have shown that waterfowl make up
91 percent, and flsh 7,7 percent of the winter food Items. During a 15-month
study in that same general area (1980), Nood observed that bald eagles fed
prlmarilyon fish; however, Wood also found prey remains of gulls, chukars,
and mergansers, Fitzner et al, (1980), studylng wlnterlng bald eagles on the
Columbia Rlver on the Hanford Nuclear Reservatlon,Found no correlation
between eagle numbers and salmon carcasses, but a significantpositive
correlatlonfor duck densltles and eagle densltles, McClelland et al, (1981)
found a direct relatlonshlpbetween kokanee and bald eagle numbers at McDonald
Creek in G1acler National Park, Bald eagles appear to be quite flexible In
thelr Feeding hablts,

Studies have also shown that yearly and seasonal dlstrlbutlonand dlspersalof
eagles is tied to concentratedfood,supplies (Crenshaw1987, Servheen 1975,
Shea 1973, Stalmaster1976). This accounts for tIielrnomadic behavior during
the winter.

The bald eagle Is a yearlong resident and migrant at Hungry Horse and Libby
dams and an overwlnterlngmigrant at Dworshak, Analyses of drawdown
frequenciesand levels at these three projects does not Indicate adverse
Impact on the bald eagle popu]atlons,except during low run-off perlods. Thls
statement Is based on the opportunlstlc feeding hablts of eagles, thelr
adaptabilltyand foraglng behavior in relation to changlng food supply; the
potentialfor blg game habltat Improvementefforts along Hungry Horse
Reservolr; the avallabllltyof other food sourceson trlbutarles to Libby and
Dworshak dams; provisions in the NPPC Flsh and Nlldllfe Program that provide
for fishery mitlgatlon when reservoir drawdowns due to power generationexceed
specific elevatlons;and the commitment of BPA to manage the power generatlon
system to avoid conflict wlth the NPPC Flsh and Wlldllfe Program.

CONCLUSION

From evldence cited above, BPA has concluded tnat operatlons of the power
generatlng facllltlesunder the No Actlon Alternatlve,and under the element
of Alternatlve 1.I whlch BPA has selected as Its preferred alte_'natlve,are
not llkely to adversely Impact and threatenedor endangered specles in the
project areas.

I,-I Jl
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-,_._,. _ Department of Energy

Bonneville Power Administration
P.O. Box 3621

_ Portland, Oregon 97208-3621

Mr. Marvin L. Plenert
Regional Director
U.S. Flsh and W11dlifeService,
Region l
911 NE. llth Avenue
Portland,OR 97232-4181

Dear Mr. P1enert:

In complylngwlth Its responslbllltlesunder the EndangeredSpecle_ Act of
1973, as amended,BonnevillePower Admlnlstratlon(BPA) submits to the U.S.
Flsh and WildllfeService (USFWS)the enclosedBiologicalAssessment of
effectson threatenedor endangeredspeciesfor the InltlalNorthwest Power
Act Power Sales Contracts EIS (PSC EIS). Though the proposed action addressed
by this EIS does not Involveany major constructionprojectand therefore,
under 50 CFR §402.12(b),does not requlrea formal BlologlcalAssessment,BPA
has prepared the enclosed assessmentto assist USFWS In Its considerationof
the potentlaleffectsof BPA's contractson threatened or endangered species.
Thls assessmentaddressesthe threatenedand endangered species 11sted in the
letters from USFWS field officesrecelved In response to BPA requests In
July 1989 and March 1991. For your Information,and In supportof the
analysls In the BlologlcalAssessment,we have also enclosed copies of
appendices to the EIS which discuss the Impactsof generating resourceson
flsh and wlldllfe.

Because the subjectpower sales contractsare BPA's contractsfor requirements
service to Its PaclflcNorthwest customers,portions of the EIS analysls
address the operationsof 36 hydro and thermalelectric generating resources
which supply the power which serves these customer loads. The effectsof
BPA's power sales contractson these resourcesare indirect,because resource
operations must conformto the requirementsimposed on resourceoperatorsfor
both power and nonpowerpurposes. If addltlonalconstralnts 11mltedthe
ability of these resources to meet customer electrical loads, the existenceof
BPA's contractualobllgatlonscould not compel operationswhich compromised
the constralnts;instead BPA would be requiredto meet its obllgationsfrom
other resourcesthrough either purchasesor developmentof new energy
resources. The effectsof the developmentof new energy resourceswould be
subject to Independentassessment.
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Other Federal declslonmaklng processes currently underway will also address
the operation of some or all of the existing resources and may result in
actions that alter resource operatlon or development. These include:

I. Proposed listings by the Natlonal Marine Fisheries Service of certaln
Snake River salmon specles as threatened or endangeY'ed species under the
Endangered Specles Act, with related discussions between agencies
concerning approprlate actions' to protect candidate specles;

2. The System Operatlon Revlew process and associated EIS, under which
BPA, the U.S. Army Corps of Englneers and the U.S. Bureau of Reclamation
will analyze the operation of dams on the Culumbla River and Its major
tributarles;

3. The 1992 Columbia Rlver Salmon Flow Measures EIS and Optlons
Analysls, under preparatlon by the U.S. Army Corps of Englneers, which
wlll address adjustments In Snake Rlver flows to enhance the &urvlval of
salmon specles proposed for listing; and

4. BPA's 1992 Resource Program and assoclated EIS, under whlch BPA wlll
analyze the development of new conservation and generatlng resources.

BPA's Preferred Alternative Is the element of Alternatlve I.I which requires
compllance wlth the Northwest Power Plannlng Council's Protected Areas Rule.
l_Ith respect to the operatlon of the generating plants addressed in the EIS,
thls alternative Is the same as the No Actlon Alternative, that Is, no change
in operatlons from current practlce. BPA wlll _mplement the Preferred
Alternatlve through the development of a Protected Areas pollcy. Thls policy
will be developed through a publlc process which wlll begln shortly after the
completion of the Record of Declslon on the PSC EIS. The effect of the policy
will be to dlscourage developmen¢ of new hydroelectrlc projects wlthln
Protected Areas, and thus lt will not result In adverse Impacts on listed
species.

Ne have concluded that the operation of electric power facilltles to meet BPA
requlrements obllgatlons under the power sales contracts is not llkely to
adversely affect any federally listed threatened or endangered species under
thls Preferred Alter,,_

L- 1/
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He would appreciate a wrltten response to this assessment consistent with the
time limits of 50 CFR §402.12(j). Thank you for your attention to this
matter. If you should have any questions, please contact me at (503) 230-5145.

Sincerely,

Don Nolfe

PSC EIS Project Manager

3 Enclosures: "
Biologlcal Assessment
PSC EIS Appendlx H(1)(a) - Background on Fish, Wlldllfe and Vegetation Effects

Due to Hydro Operations
PSC EIS Appendix H(1)(b) .- Background on Fish, Wildllfe and Vegetation Effects

Due to Fossil Fuel Fired Plant Operatlons

Ct:

Mr Russell Peterson, USFWS, Portland Fleld Station
Mr Dale R. Harms, USFI_S, Helena Fleld Station
Mr Nayne S. 14hlte, USFNS, Sacramento F_eld Office
Mr Ron Starkey, USFI4S, Salt Lake Clty Fleld Station
Hs Nancy O. Gloman, USFNS, Olympla Field Station
Mr Charles H. Lobdell, USFI4S, Boise Field Station
Mr David L. Harlow, USFNS, Rene Field Station
_i_r Reed Harris, USFWS, Cheyenne Field Station

I_- 1.8



United States Department of the Interior

,-_x_l_,_ao FISIt AND WILDLIFE SERVICE
--',,,', ', _ Portland, Oregon 97232-4181

001 9 1991

Mr, Don Wolfe

PSC EIS Project Manager
Bonneville Power Administration

P,O. Box 3621

Portland, Oregon 97208

Dear Mr. Wolfe:

This responds to your July 31, 1991, letter requesting U. S, Fish and Wildlife

Service concurrence with your determination that the Initial Northwest Power

Act Power Sales Contracts are not likely to adversely affect the bald eagle

(Haliaeetus leucocepha.lus), peregrine falcon (Falco peregr,inus), grizzly bear

(Ursus arctos horribilis), gray wolf (Canis lupus), and the black-footed

ferret (Mustela nigripes). We have reviewed the biological assessment

prepared by your agency on this proposed action and concur with your "not

likely to adversely affect" determination. In accordance with 50 CFR §

402.13, consultation pursuant to section 7 of the Endangered Species Act of

1973, as amended, is hereby terminated and no further action under this

authority is necessary,

If you have any questions, contact Richard Hili or Ronel Finley at FTS 429-
6150.

Sincerely,

Regional Director

L-19



(_ ..... _ Department of Energy
/'_,! _,__ BonnevillePowerAdministration

p,o,
Portland,Oregon97208-3621

M/;R2 0 1991

Ifr ful)ly refill Iu:

PG

Dear :

Subject: Request for Updated Ltst of Endangered and Threatened Spectes tn
the Bonneville Power Admlnlstratton (BPA) Service Area, for
Inclusion In the Long-Term Power Sales contracts Envlronmental
Impact Statement (EIS) -.

In August 1981, BPA offered Its customers new long-term contracts under the
Paclflc Northwest Electrlc Power Plannlng and Conservatlon Act. As a result
of the decision of the Ninth Circuit of the Unlted States Court of Appeals in
the case of Forelaws on Board v. Johnson, 743 F.2d 677 (1984), BPA is now
preparing a Final EIS on these long-term contracts. Two basic types of
alternatlves are analyzed: (I) the no-actlon alternative, In which BPA would
preserve the Long-Term Power Sales Contracts wlthout change; or
(2) alternatives in which BPA would pursue contract modifications (see
enclosed EIS summary for additional details).

The analysis covers the effects of operation of power facilities withln the
affected area. lt also identifles quantities and types of resources that
might be needed to meet future firm power loads. The EIS Includes a generlc
dlscussion of impacts assoclated wlth these resources.

These long-term contracts are wlth customers located throughout BPA's servlce
area, whlch covers the States of Washlngton, Oregon, and Idaho; the portion of
Montana west of the Continental Divlde; and small portions of Wyoming, Utah,
Nevada, and northern Californla. Our study area also includes areas In
Montana, Nevada, and Wyoming surrounding coal plants that serve the Pacific
Northwest (see enclosed area descrlption and location maps). The affected
facilitles wlthin i ese States are identlfled by name, location, and energy
source on the enclosed list.
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In compliance with sectlon 7(c) of the amended Endangered Specles Act, BPA is
requestlng a l lst of endangered and threatened species that may occur In the
area of any of these facilltles; and any Informatlon on these specles that
might be avallable, such as locatlons and how they mlght be affected. BPA
prevlously requested such a llst, during preparation of the Draft EIS, by a
letter dated July 19, 1989. We are now requestlng an updated llst for
incluslon In the Flnal EIS.

If posslble, we would appreclate havlng any Informatlon you may obtaln by
Aprll 30, 1991, so that we can include lt In our Flnal EIS. If you need
add:tlonal Informatlon, or If I can assist In any other way, please contact me
at (503) 230-5145 or FTS 429-5145.

Slncerely,

Donald V. Nolle
Project Manager
Power Sales Contract FEIS

2 Enclosures:
EIS Summary
List of Pacific Northwest Generating Facilities

DWolfe:md:5145 (VS6-PG-9815K)

bcc:
Officlal F11e (PG EQ-14-2)
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ADDRESSEESFOR DOCUMENT9815K

Mr. Kemper McMaster
Fish and Nlldllfe Enhancement
P.O. Box 10023
Federal Bulldlng, U.S. Courthouse
Helena, MT 59626 Mr. McMaster m

Mr. Ron Starkey
Flsh and Wildllfe Enhancement
2617 East Llncolnway, Suite A
Cheyenne, NY 82001 Mr. Starkey_
Mr. Reed Harrls
Flsh and Wlldllfe Enhancement
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United States Department of the Interior

" _ FISH AND WILDLIFE SERVICE
Boise Field Station

'__ 4696 Overland Road, Room 576
Boise, Idaho 83705

April 9, 1991

Donald V. Wolfe

Project Manager

Department of Energy
Bonneville Power Administration

P.O. Box 3621

Portland, Oregon 97208-3621

Re: Long-Term Power Sales (EIS)
(SE File: 6003. 0230)

Dear Mr. Wolfe:

As requested by your letter dated March 20, 1991 and received by this office

on March 22, we have attached a list (Attachment A) of endangered and

threatened, proposed, and/or candidate species that may be present in the

proposed project area. The list fulfills the requirements of the U.S. Fish

and Wildlife Service (Service) under Section 7(c) of the Endangered Species

Act of 1973, as amended (Act). The requirements for Federal agency compliance

under the Act are outlined in Attachment B. Please reference the species iist

number on Attachment A in ali subseq_lent correspondence, reports,

environmental assessments, environmental impact statements, biological
assessments (evaluations), Coordination Act reports, etc. If a construction

project is not commenced within 180 days of this response, a subsequent

species list request is required by regulations.

If a listed species appears on Attachment A, a biological assessment

(evaluation) is required. Should your biological assessment (evaluation)

determine that a listed species is likely to be affected adversely by the
project, the Bonneville Power Administration should request formal Section 7

consultation throug_h this office. If a proposed species is likely to be

jeopardized by a Federal action, regulations require a conference between the
Federal agency and the Service.

Candidate species that appear on Attachment A have no protection under the

Act, but are included for early planning coDsideration. Proposed species

cou].d be formally listed and candidate species could be formally proposed and

listed during project planning, thereby falling within the scope of Section 7

of the Endangered Species Act. Therefore, if they appear on Attachment A, we

recommend that additional surveys be made for proposed and/or candidate

species that are likely to be in your project area. If the project is likely

to adversely impact a candidate species, informal consultation with th_s
office is recommended.

6-2 3
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If you have any questions regarding Federal consultation responsibilities

under the Act, please contact Jeri Williams Qf this office at FTS 554-1931 or
208-334-1931.

Thank you for your continued interest in the Endangered Species Program,

Sincerely,

Field Supervisor

Enclosures

cc' IDFG, Hdqtrs,, Boise

IDFG, Region I, Coeur d'Alene
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ATTACHMENT A

LISTED AND PROPOSED ENDANGERED AND THREATENED

SPECIES, AND CANDIDATE SPECIES, TIL_T MAY OCCUR
WITHIN THE AREA OF THE LONG-TERM POWER SALES PROJECT

FWS-I-4-91-SP-482

LISTED SPECIES COMMEN,TS._

Albeni Falls Facility

Priest River, Bonner County

None

Dworshak Facility

Clearwater River, Clearwater County

Bald Eagle
(Haliaeetus leucocephalus) Wintering Area

PROPOSED SPECIES

None

CANDIDATE SPECIES

None

l.j__ "){"



United States Department of tile Interior
" FISH ANl) WILIIlJFIg SERVICIg

Fish arld WLl.dlifv Enhancemorlt:

3704 Griffin I,ane SE, Sul. te 1.02

Olympla s Wasllington 98501

206/753-9440 FTS 434-9440

Apt'il 18, 1.991

l

Mr, Donald V, Wolfe FWS Retfer¢_ncn

Project Manager 1-3-91-SP-272

Department of Energy
Bonneville Power Administration

P,O, Box 3621

Portland, Oregon 97208-3621

Dear Mr. Wolfe:
L

As requested by your letter, dated March 20, 1991, and receivf._d irl this office

on March 21, enclosed in a list of endangered and threatened species that may

be present in tile area of tile proposed hydroelectric, thai'ma], nucl.sar, and

colnbus tier, turbine generating facilities and coal mines of the Pacific

Northwest Power System in Washington State, Tile list fulfills tile requirement

of tile Fish and Wildlife Service under Section 7(c) of tile Endangered Species

Act of 1973, as amended. Enclosed are the requirements for Bonneville Power

Administration compliance under the Act,

Should the biological assessment determine that a listed spocl.os is likely to

be affected (adversely or beneficially) by tile project, tile Bonnovl].le Power

Administration should request formal Section 7 consultation through this

office, Even if the biologlcal assessment shows a "no el[fact" situation, we

would appreciate receiving a copy for our information,

Also inc].uded is a list of candidate species presently under review by this

Service for consideration as endangered or threatened, Candidate species are

inc].ude,J simply as advance notice to fede.l:al agcnel.as of species which may be

proposed and listed irl the futuce. }lowever, protection provided to candidate

species now may preclude possible listing in the future, If early eva].uation

of your project indicates that it is likely to adversely impact a candidate

species, you may wish to request technical assistance from this office,
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'L'hD soc'.koy_ sl_l,lon (On_arlJyncl_u,a n_rk_z) |inu bc_an prc_poscld to bn l.tstc_d a_J
tt_reatened or c_11clangurc_d t.n tl-_c_ Snakc_ River, Wc_ rOClttt_st t:l_.tt thu l_onne_vl.11o
['t,wor Adlllt.nistl."atLoll eotitaot tllu Nati.otml. Mal:J, lm I,'l.,_lic_rlus 8t_l:vl, rac_ (1.002 N, 1,',,
Ilotl.aday Stroc, c, Room 620, Pol:tlalld, Orogou 97232, l?honc_ FTS 429-5435) for
addlt:t.otml, l.tsfc_rlxlat:l.ou l:egat:dl.llg the oclc.,t.ll:l:aliclcl, and ot!l)'cJc'.l-'s lisl:lxlg oi; t:ho
socl¢oyo sal.moll lllzly }ltlVt/:l Oil Bolumvll.l.a l?owOl._ Admlt_tst:ratl.on ac:t:t.vl.t.l,t_s,

Your tntc_rc_st i11 etKLangtsrad species is appruc, t, atud, II_ you llave addt, tt, onal.

Clt.tustt.otlS regarding your r_spollsibilftias uildor thci Aec, pl.c_aso contact Jol:'f
Ilaas or Riellal:d Carlson of llly stal[."t.' ata ella above plmno/addross,

Sineclrc_ly,

Acting Field Suparvisor

rc/kt

Enclosures

c: I_S-FWE, Boise (Parenti)

WDW, Olympia (Nongama)
WNItP, Olympia
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LISTED AND PROPOSED BNl)ANGERED ANl) TIIREATENED _.IPECIES ANl)
CANDIDATE SPECIES TIIAT.MAY OCCUR WITIIIN THE AREA OF Tile PI_,.OPOSED

I-IYDROELECTRIC, TI.IERMAL,NUCL,EAR, AND COMBUSTION GENERATINO

FACILITIES AND COAL MINES OF TIlE PACIFIC NORTI-IWI,]ST PQ'I_;I,'._SYSTEM
IN MULTIPLE COUNT1F,S OF TI.IE STATE OF WASIII,NCI'rc,:"]

1-3- 91- SP- 305

PACIFIC NORTHWEST IIYDI__OE_LECTR!..6',GENERATI.NO FACILITIES

Bonnevill_, _Ska,mni_ Couri_X (T2N R7E S22)

LISTED - Bald eagle ( Ilallaeetus leucocephalus) - winterlng
Peregrine falcon (Falco pore@l'Inus) , breeding

PROPOSED - None

CANDIDATE - Rorlppa columblae (persistent sepal yellowcress)
ErlEoron howell11 (Howell's daisy)

The Dall.e$, Klicklt_t .Co,Dry (T2N RI3E S35)

LISTED - Bald eagle (Hallaeetus lsucocephalus) - wintering

Peregrine falcon (Falco pereErlnus ) - breeding

PROPOSED - None

CANDIDATE - None

J_o_hhn__Day,Klicki..t_tCo_. (T3N RI7E $28)

LISTED - Bald eagle (}lallaeetus leucocephalus) - wintering

Peregrine falcon (Falco peroErlnus ) - breeding

PROPOSED - None

CANDIDATE - Lomat_um laevl@atum (smooth desert-parsley)



McN,al:y,.Bent0n County (TSN R28E 83)

LISTED - Bald eagle (l.lallaeeCus leucocephalus) - wintering

Bald eagle wintering concentration area (T5N R26E $9)

Peregrine falcon (Falco peroErlnus ) . migrant

PROPOSED - None

CANDIDATE - Ferruginous hawk (Buteo regalls)

Long-billed curlew (numenlus amerlcanus)

Pries_ Rapids, Yakima County (TI3N R23E S2/3)

LISTED - Bald eagle (Hallaeetus leucocephalus) - wintering

Peregrine falcon (Falco peregrlnus) migrant

PROPOSED - None

CANDIDATE - AsCragalus columblanus (Columbia milk vetch)

Lomatlum tuberosum ( Hoover's desert-parsley)

_anapum, Grant County (TI6N R23E S16/17)

LISTED - Bald eagle (Haliaeetus leucocephalus) wintering

Peregrine falcon (Falco pereErlnus ) - migrant

PROPOSED - None

CANDIDATE - LomaClum cuberosum( Hoover's desert-parsley)

R9ck Island .....Douglas County (T21N R22E S5)

LISTED - Bald eagle (Hallaeetus leucocephalus) - wintering
Peregrine falcon (Falco peregrlnus ) - migrant

PROPOSED - None

CANDIDATE - Phacella lenta (sticky phacelia)

L,- _.9



Rocky Beach, Chelan County (T24N R20E $35)

LISTED - Bald eagle (Haiiaeetus ieucocephalus) - wintering

Peregrine falcon (Falco pereErinus) - migrant

PROPOSED - None

CANDIDATE - Trifolium thompsoni[ (Thompson's clover)

Petrophytum cinerascens (Chelan rockmat)

Wells, Douglas County, (T28N R24E S6)

LISTED - Bald eagle (Haliaeetus leucocephalus) - wintering

Bald eagle wintering concentration area (T28N R24E $6)

Peregrine falcon (Falco peregrinus) - migrant

PROPOSED - None

CANDIDATE - None

Chief Joseph, Okanogan County (T29N R25E S24)

LISTED - Bald eagle (Haiiaeetus 2eucocephalus) - wintering

Bald eagle wintering concentration area (T29N R25E $24)

Peregrine falcon (Fa/co peregrinus) - migrant

PROPOSED - None

CANDIDATE - None

Ice Harbor, Walla Walla County (T9N R31E $24)

LISTED Bald eagle (Haliaeetus leucocephalus) - wintering

Peregrine falcon ( Falco peregrinus) - migrant

PROPOSED - None

CANDIDATE - None

L,- !_0
-



Lower Monumental, Walla Walla County (TI3N R34E $34)

LISTED - Bald eagle (Haiiaeetus ieucocephalus) - wintering

Peregrine falcon (Faico peregrinus) - migrant

PROPOSED - None

CANDIDATE - None

Little Goose, Columbia County (TI3N R38E $27)

LISTED Bald eagle (Haiiaeetus ieucocephaius) - wintering

Peregrine falcon (Falco peregrinus) - migrant

PROPOSED - None

CANDIDATE - None

Lower GranSte, Whitman County (TI4N R43E $32)

LISTED - Bald eagle (Haliaeetus ieucocephaius) wintering

Peregrine falcon (Falco pereErinus) - migrant

PROPOSED - None

CANDIDATE - Rubus nigerrimus (northwest raspberry)

Grand Coulee, Grant County (T28N R20E SI)

LISTED - Bald eagle (Haiiaeetus ieucocephaius) wintering

Bald eagle communal night roosting are (T28N R31E $7)

Peregrine falcon (Falco pereErinus ) - migrant

PROPOSED - None

CANDIDATE - Allium douglasii var. constri_um (Douglas'onion)



Centralia, Lewi_ County (TI5N Riw S30)

LISTED - Bald eagle (Haliaeetus leucocephalus) - wintering

PROPOSED - None

CANDIDATE - None

PACIFIC NORTHWEST NUCLEAR GENERATING FACILITY

L

WNP-1, Benton County (TIIN R28E $5)

LISTED - Bald eagle (Haiiaeetus leucocepha/us) - wintering

Peregrine falcon (Faico peregrinus) - migrant

PROPOSED - None

CANDIDATE - Ferruginous hawk (Buteo regaiis) nesting may occur in the area

of the project

WNP-3, Grays Harbor County (TI7N R6W S18)

LISTED - Bald eagle (Haliaeetus ieucocephaius) - wintering

There are 3 bald eagle nesting territories near the project
(TI7N R6W S12; TI7N R7W $7; TI7N R7W SIO)

PROPOSED - None

CANDIDATE - Olympic mudminnow (Novumbra hubbsi)

L-52



PACIFIC NORTHWEST COMBUSTION TURBINE GENERATING FACILITIES

WhStehorn, Whatcom County (T39N RIW S12)

LISTED Bald eagle (Haliaeetus ieucocephaius) - wintering

Bald eagle nesting territory (T39N RIW Sl)

Peregrine falcon (Falco pereErinus ) - migrant

PROPOSED - None

CANDIDATE - None

Frederickson l&2, Pierce County (TI8N R3E Sl)

LISTED - Bald eagle (Haliaeetus leucocephalus) wintering

PROPOSED - None

CANDIDATE - Aster curtus (white-top aster)

Fredonia Units l&2, Skagit County (T34N R3E $9)

LISTED - Bald eagle (Haliaeetus leucocephalus) - wintering

PROPOSED - None

CANDIDATE - None

PACIFIC NORTHWEST COAL MINES

Centralia, Lewis County (TI5N RIW S30)

LISTED - Bald eagle (Haliaeetus leucocephalus) - wintering

PROPOSED - None

CANDIDATE - None



Note' Wintering bald eagle activity occurs from about October 31 through
March 31. Nesting activities occur from about January 1 through August
15.

Major concerns that should be addressed in your biological assessment of

project impacts to bald eagles and peregrine falcons are'

1. Level of use of the project area by bald eagles and peregrine falcons.

2. Effect of the project on the eagle's and falcon's primary food stocks

and foraging areas in all areas influenced by the project.

3. Impacts from project activities (i.e., increased human activity, loss or

degradation of habitat, increased noise levels) which may result in
disturbance to bald eagles and falcons and/or their avoidance of the

project area.

IJ--_I;



, FEDEKgL AGENCIES' RESPONSIBILITIES UNDER SECTIONS 7(a) AND 7(c)

OF '£HE E_il)tdqGERED SPECIES ACT

SECTION 7(A) Consul ta tion/Conf=- fence

Requires' i. Federal agencies to utilize their authorities to carry out

programs to conser_Je endangered and threatened species;

2. Consultation with FWS when a federal action may affect a listed

endangered or threatened species to ensure that any action

authorized, funded, or carried out by a federal agency is not

likely to jeopardize the continued existence of listed species
or result in the destruction or adverse modification of

critical habitat. The process is initiated by the federal

agency after it has determined if its action may affect

(adversely or beneficially) a lis'ed species; and

3. Conference with FWS when a federal action is likely to

jeopardize the continued existence of a proposed species or
result in destr_action or an adverse modification of proposed

critical habitat.

SECTION 7(C) - Bio!o_ical Assessment for Construction Projects

Requires federal agencies or their designees to prepare a Biological Assess-

ment (BA) for construction projects only. The purpose of the BA is to

identify any proposed and/or listed species which is/are likely to be affected

by a construction project. The process is initiated by a federal agency in

requesting a list of proposed and listed threatened and endangered species

(list attached). The BA should be comple.ted within 180 days after its

initiation (or within such a time period as is mutually agreeable). If the BA

is not initiated within 90 days of receipt of the species list, please verify

the accuracy of the list with our Service. No irreversible commi_--ment of

resources is to be made during the BA process which would result in violation

of the requirements under Section 7(a) of the Act. Planning, design, and

administrative actions may be taken; however, no construction may begin.

To complete the BA, your agency or its designee should" (I) conduct an onsite

inspection of the area to be affected by the proposal, which may include a

detailed surwey of the area to determine if the species is present and whether

suitable habitat exists for either expanding the existing population or

potential reintroduction of the species; (2) review literature and scientific

data to determine species distribution, habitat needs, and other biological

requirements; (3) inter_ziew experts inc].uding those within the FWS, National

Marine Fisheries Ser_Jice, state conser_ation department, universities, and

others who may ha'tc data not yet published in scientific literature; (4)

review and analyze the effects of the proposal on the species in terms of

individuals and populations, including consideration of cumulative effects of

the proposal on the species jnd its habitat; (5) analyze alternative actions

that may provide conser-Jation measures; and (6) prepare a report documenting

the results, including a discussion of study methods used, any problems

encountered, and other relevant information. Upon completion the report

should be for_arded to our Endangered Species Division, 2625 Par_nont Lane SW,

Bldg, B, Olympia, WA 98502.
.............................................................................

"Construction project" me_ns any major fed,_-_a! action which significantly

affects the qua!it/,' of the h_'man environment (req,,lil-i[_g an EIS), designed

primarily to resul_ in the bu_IdiI_g or. er,_:.',:ior',of: ht-m,u:_-mad,_,struc:tu_s suc_h

a _" darer_;, bui_ldi_r_5:_, road._, pip_!i.n,_.:;, cha:_,':,_-l.:;, a:_d ti_,_ liE,:. Thi:; inc:l.ud_::_

f.:,l,:-::al a,zti•or::: ,;':,:h a._ p_'r::_: t.-, gr:,_:_t:;, li._:,_t::,_:_, o_: ot:!_,,.- f,:, ::::l:; of f,;_!,_.-.t].

a'ithor:"atlio[', or ai:p:-'-:,':._!. '_!,;;:::: m,_'/ r_.,._;,]!t: i_ t:,):-:;t:.-,_'t.:i,)t:.
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" >" United States Department of the Interior
\_._,._._j/ FISH AND WILDLIFE SERVICE
\_j.// Portland Field Station

"<_' _ 2600 S.E. 98th Avenue, Suite 100
Portland, Oregon 97266

May 7, 1991

Re: I-7-91-SP-307

Donald V. Wolfe
Department of Energy
Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208-3621

Dear Mr. wolfe:

This regards your letter dated March 20, 1991, which was received by us on
March 21, 1991, requesting anupdated list of threatened and endangered
species. A list of threatened and endangered species was provided to your
agency on August 8, 1989 (Case No. I-7-89-SP-131). You may consider this an
addendum to the August 8 letter.

We have reviewed the earlier August 8, 1989, list against current information.
Since this list was provided to you, the northern spotted owl was listed as
threatened on June 26, 1990. Except for the change in status of the northern
spotted owl, all other information on the August 8, 1989, list is still
current for species under Fish and Wildlife Service jurisdiction.

Additional information regarding proposed and petitioned species for listing
under the Endangered Species Act of 1973, as amended is available from the
National Marine Fisheries Service. We would advise you to contact the
National Marine Fishereies Service for a list of currently listed, proposed,
and petitioned threatened and endangered species.

Sincerely,

_ussell O. Peterson

Field Supervisor

Attachment: August 8, 1989 I-7-89-SP-131

DH/JC/91SP307

cc: NMFS; Attn: Rob Jones ..
ONHP

ODFW (Nongame)

L-36
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United States Department of the Interior

_. .%7.._j/ FISH AND WILDLIFE SERVICE

_.___ Portland Field Offlce_ 727 NE 24th Avenue

Portland, OR 97232

August 8, _989

1-7-89-SP-!31

Nandranie S, Tuck

Bonneville Power Administration

P.O. Box 3621

Portland, Oregon 97208-3621

Dear Ms. Tuck:

As requested by your letter dated July 19, i989 and received by us on July 26,
1989, we have reexamined the list prepared for the Toter'tie Development and

Use gIS. The information presented for Bonneville, The Dalles, John Day and

McNary still accurrate]y reflects known threatened, endangered and candidate

species resources in the vicinity of the aforenamed Oregon hydro facilities.

However, since the project area being considered in the proposed Bonneville

Power Administration Long-term Power Sales Contracts Environmental Impact

Statement (EIS) is more extensive, we have attached a list of endangered and

threatened species that may be present in the service area covered by your

sales contract gIS. The list fulfills the requirement of the Fish and

Wildllfe Service under Section 7(c) of the Endangered Species Act of 1973, as

amended (i6 USC 1531 ct. seq.). Bonneville Power Administration's

requirements under the Act are outlined in Attachment B.

Should your biological assessment determine that a listed species is likely to

be adversely affected by the project, Bonneville Power Administration should

request formal Section 7 consultation through this office. Even if your

biological assessment shows a "no effect" or "beneficial effect" situation, we

would appreciate receiving a copy for our information ....

Your interest in endangered species is appreciated. If you have any

additional questions regarding your responsibilities under the Act, please

call Diana Hwang at our office, phone (503) 231-6179 or FTS 429- 6179. All

correspondence should include the above referenced case number.

Sincerely,

"_. t_'te_son
upervisor
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Attachment

cc: R1 FWE-SE

PFO-ES

ODFW (Nongame)
ONHP
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LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES
THAT MAY OCCUR IN THE AREA OF THE PROPOSED

SERVICE AREAS-OPERATING PUBLIC AGENCIES AND COOPERATIVES

(DOE/BPA MAP DATED F_Y 1987)
!-7-89-SP-13_.

LISTED SPECiES]/

Mammais
Columbian white ta!!ed Deer Odocoileus virEinianus leuourus (El

Columblan white-tailed deer occur along the Lower Columbia River in

C1atsop (OR), Columbla (OR), and Wahktakum (WA) Count/es and in Douglas

County (OR).

Birds

Peregrine Falcon Falco peregrinus (E) (CH in
Caltf)

Peregrine la]cons may occur throughout the state as fall and spring

migrants and may overwtnter in Oregon. Reintroduction efforts are
occurring along the Columbia Rlver, Hells Canyon, Crater Lake and Lake

County areas. Nesting peregrines occur in Douglas, Curry, Tillamook,

Jackson, and Klamath County.

Bald Eag]e Haliaeetus leucocephalus (T)
Wintering and nesting bald eagles occur throughout the state, Nesting
concentrations occur around Upper Klamath Lake !n Klamath County, around
the lakes of Deschutes National Forest in Deschutes and Klamath

Counties, along the Lower Columbia Rlver, and along the Umpqua River in

Douglas County. Additional nesting territorles are located throughout

the state in the vicinity of major water bodies, rivers, estuaries,

reservoirs, and lakes. Wintering concentrations occur in Klamath County

and the Lower Columbia River. Wintering eagles may also occur along

other major water bodies, reservoirs, and rivers such as the Homey

Basin, Crooked River and Grande Rondo Rivers in Oregon from October 31

to March 3!. Nesting eagles may occur !n Oregon from January ] to

August 31,

Fish

Hutt(,n Spring tui Chub Gila bicolor ssp. (T)
Species is restricted to two springs along Alkali Lake in Lake County.

Foskett Spring speckled Dace Rhinichthys osculus ssp. (T)
Species occurs in a small Coleman Valley spring in southern Lake County.

Warner Sucker Catoctomus warnerensis (T) (CH)
Species occurs in Warner Valley in Lake County. (Listed Sept. 28, !985)

Borax Lake Chub Gila boraxob.ius (E) (CH)
Species occurs in Borax Lake in Harney County,

Invertebrates

Oregon Si]verspot Butterfly Speyeria zerene hippolyta (I') (CH)

I,-39



At tae, hm_nt A

¢

Disjunot popu]attons occur at Mt, Hebo und a]ong the Oregon coast: in

Clatsop, Ttl]amook, and Lane Counties,

Plants

MacFar]ane's Four o'c]ock Mlrabills macfarlanel (E)
[Four o'clock faml.ly]

Wallow County: T3N RSOE S25, TIN RdBE S17

Ma3heur Wire-lettuce Stephanomerta malheurensts (E)
[Aster faml.ly] Harney County: T27S R30E S12

Bradshaw's lomatlum Lomatium bradshawll (E)

Species occurs in the vicinity of Furn Ridge Reservoir, Cottage Grove and

Eugene in Lane County; W1,11amette Floodplain RNA and Finley NWR in

Benton Countyl Basket Slough NWR in Polk County, and west Salem _n

Marion County.

PROPOSED SPECIES-2/

Northern spotted owl Strlx occldentalls caurina (T)

Species occurs from southwestern British Columbia through
western Washington, western Oregon, and the coast range
area of northwestern California south to San Francisco

Bay,

(E)- Endangered (T)- Threatened (CH)- CriticalHabitat
(S) - Suspected (D) - Documented

1/ U, S. Departmentof Interior,FishandWildlifeService,Jan 1989,Endangeredand
Threatened Wildlife and Plants, 50 CFR17,11 and 17,12.

2/ Federa_l Regi6ter'_/Ot 54. Noi't20, June 23, 198g Proposed Rule-Northern Spotted
Owl
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United States Department of the interior

_/)1- FISHINI) WILDLIFE SERVICE

__/ FISH AND WILDLIFE ENHANCEMENT__ RENO FIELD STATION

4600 Kietzke Lane, Building C-125

Rene, Nevada 89502-5093

May 22, 1991
F,£1e No,sI-S-91-SP-98

Mr. Donald V. Wolfe

Project Manager

Department of Energy
P.O. Box 3621

Portland, OJegon 97208-3621

Dear Mr. Wolfez

Subjectz Species List for the Bonneville Power Administration Service
Area

This is in reply to your letter of March 20, 1991, requesting a list of listed

and proposed endangered and threatened species that may oaaur within the area

of the subject project. We have reviewed the most recent information and to

the best of our knowledge there are no federally listed or proposed species or

candidates for Federal listing within the area of the project.

If you have further questions, please contact sherry Barrett or me at

(702) 784-5227.

_/cerely,

David L. Harlow

Field Supervisor

l.-Jl]
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May 23, 199I

Donald V, Wolfe, Project Manager
L,T, Power Sales Contract FEIS
Bonneville Power Administration
P.O, Box 3621
Portland, OR 97208-3621

Dear Mr. Wolfe:

This responds to your March 20, 1991 request for an updated list of threatened
and endangered species which may occur in the area of influence of
Bonneville's proposed long-Term Power Sales Contracts, This letter will
provide species information for the following facilities in Montana:

_ydroe I ectri c,:
Libby - Lincoln County, Montana

, Hungry Horse - Flathead County, Montana

Thermal
Col strip I-4 - Rosebud County, Montana
Coterie - YelloHstone County, Montana

C;oaMI___M_LD___L
Col strip - Rosebud County, Montana

In accordance with Section 7 (c) of the Endangered Species Act of 1973, as
amended (ESA), we have determined that the following listed and proposed
threatened or endangered (T/E) species may be present in the project area.

Listed Species E.xpected Occurrence

Black-footed ferret (Mustela nj_g_E_ig_es)Potential resident in prairie dog
(_C#_o_om_!!y_ssp,) colonies -Colstrip
1-4, Corette.

Gray wolf (Canis lupus) Resident - Llbby, Hungry Horse

Grizzly bear (Ursus ar'ctos horribilis) Resident - Libby, Hungry Horse

Bald eagle (Hal iaeetus leucocep_h__a_al_u__s)Year.-round resident. Winter resident
Migrant -- All facilities.

Perc,g)"ine falcon (}:_._LI_.c'Qp_cl.r'Q_j_tLi_n_n_u_s)Migr'ar_t, PoLential summer resident
- /\]1 fLicilit: t-:s,

l',r'r>l.)o'.:;.0c!.._)I)C.'c:!(;'.S,
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Donald V, Wolfe
May 23, 1991
Page 2

I

Section 7(c) of ESA requires that Federal agencies proposing major
construction actions, complete a biological assessment to determine the
effects of the proposed actions on listed and proposed species, If a
biological assessment is not required (i,e, all other actions), your agency is
responsible for review of proposed activities to determine whether llsted
species may be affected, Wewould appreciate the opportunity to review your
determination document.

Sincerely,

Dale R, Harms
State Supervisor
Montana State Office

LLL/ndg

cc: L. Lockard, FWE, FWS- Kalispell, MT

"TAKE PRI[)I[ IN AMIRICA"

l_ll _,
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Department of Energy
Bonneville Power Administration

P.O. Box 3621
Portland, Oregon 97208-3621

May 30, 1991

h_ ft_ply r(_f_,¢ lc)

PG

Ms. Peggle Kohl
U.S. Fish and Wildlife Service
Sacramento EndangeredSpeclesOfflce
2800 Cottage Way, Room E-1803
Sacramento,CA 98525

Subject' Requestfor Updated Llst of Endangeredand ThreatenedSpecies In the
BonnevillePower Administration(BPA) Service Area, for InclusionIn the Long-Term
Power Sales ContractsEnvironmentalImpact Statement (EIS); From Previous
CorrespondenceCoded I-I-89-SP-944

Dear Ms. Kohl'

Based on a telephoneconversationwlth your assistant, I am sendingyou additional
materlal to assistyou In respondlngto our recent request for updated listingsof
endangered and threatened species. Our request was based on prevlous correspondence
In 1989, concernlng this EIS, concerning listed speciesfor the portions of our
service terrltorywhich are wlthln your district. A copy of the response letter
from your office, dated August 15, 1989, is enclosed for your Informatlon.

Your assistant also requesteda map of our service t_rrltory. I have enclosed
copies of maps showing the serviceterritoriesof our customer ut111tles,and
excerpts from our authorizing leglslatlondeflnlng our service territory. Thls
statutory languagellmits our service territory In northernCalifornia to areas
wlthln 75 alr m11es of the Oregon border or the Columbia River drainage,which are
part of the serviceterritoryof a rural electrlc cooperativewhich serves loads
wlthln Oregon or the Columbia drainage. Speclflcally,thls language limits the
area of concern within your district to Modoc and Lassen Counties. These were the
Counties addressed In your office's prevlous response In August 1989.

If listings of endangered and threatenedspecies In these areas have not changed
since your prevlous letter, it wt11 be sufficientfor our purposesfor you to
conflrmthat the llstlngs are as shown In the attachmentsto your August 15, 1989,
letter.

Thank you for your help.

Sincerely,

Donald V. Wolfe
Pr_i_rt Manaaer
Power Sales Contract FEIS

4 Enclosures

£j-zl !I
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United States Department of the Interior
FISH AND WILDLIFE SERVICE I I

\_,_y Fish and Wildlife Enhancement m. •
Sacramento Field Office

2800 Cx)ttage Way, Room E-1803
Sacramento, California 95825-1846

In Reply Refer To:
I-I-91-3P-635 June 20, 1991

Mr. Donald V. 'Wolfe

Project Manager

Department of Energy
Bonneville Power Administration

P. O Box 3621

Port!and, Oregon

Subject' Updated Species List for Bonneville Power Administration
' Service Area, Modoc and Lassen Counties, California

Dear Mr. Wolfe'

As requested by letter from your agency dated May 30, 1991, you will find

attached an updated list of the listed endangered and threatened species that

may be present in the subject project area. (See Attachment A.) To the best
of our knowledge, no proposed species occur within the area. This list

fulfills the requirement of the Fish and Wildlife Service to provide a species

list pursuant to Section 7(c) of the Endangered Species Act, as amended.

Pertinent information concerning the listed species life history and

distribution, and a discussion of the responsibilities of federal agencies

under Section 7(c) of the Act were provided for those species addressed in

response to your initial request for a species list. Attached is information

concerning those listed species not previously addressed.

, Formal consultation, pursuant to 50 CFR § 402.14, should be initiated if you
determine that a listed species may be affected by the proposed project.

Informal consultation may be utilized prior to a written reauest for formal

consultation to exchange information and resolve conflicts with respect to a

listed species. If a biological assessment is required, and it is not
initiated within 90 days of your receipt of this letter, you should informa].]y

verify the accuracy of this list with our office.

Also, for your consideration, we have included a list of the candidate species

that may be present in the project area. (See Attachment A.) These species

are currently being reviewed by our Service and are under consideration for

: possible listing as endangered or threatened. Candidate species have no
protection under the Endangered Species Act, but are included for your
consideration as i.t is possible that one or more of these candidates could be

proposed and listed before the subject project is completed. Should the

biological assessment reveal that candidate species may be adversely alletted,

you may wish to contact our office for technical assistance. One of t:l_e

potential benefits from such techni.ca], assistance is t:}_at by (,,xt)loriI_g

1.,-q:5



Mr. Donald V. Wolfe 2

alternatives early irl the planning process, it m_ly be possible to avoid
conflicts that could otherwise develop, should a candidate species become

listed before the project is completed.

Please contact Peggie Kohl at 916/978-4866 (FTS 460-4866) if you ;lave any

questions regarding the attached list or your responsibilities under the

Endangered Species Act.

Sincerely,

_ /Field Supervisor

Attachments



ATTACHMENT A

LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND

CANDIDATE SPECIES THAT MAY OCCUR IN THE AREA OF THE

BONNEVILLE POWER ADMINISTRATION SERVICE AREA

MODOC AND LASSEN COUNTIES, CALIFORNIA

(I-I-91-SP-635, JUNE 20, 1991)

Listed Species

Fish

Modoc sucker, Catos_omus microps (E)

Lost Riv_er sucker, Deltistes luxatus (E)

shortnose sucker, Chasmistes brevirostris (E)

Birds

northern spotted owl, Strix occidentalis caurina (T)

American peregrine falcon, Falco peregrinus anatum (E)

Candidate Species

Fish

Goose Lake redband trout, Oncorhynchusmykiss ssp, (2)

McCIoud River redband trout, Oncorhynchus mykiss ssp. (2)

rough sculpin, Coccus asperrimus (2)

Goose Lake sucker, Castostomus occidencalis lacusanserinus (2)

Cowhead Lake tui chub, Gila bicolor vaccaceps (I)

Birds

ferruginous hawk, Buteo regalis (2)

Mammals

spotted bat, Euderma macuiatum (2)

Sierra Nevada red fox, Vulpes vulpes necator (2)

Sierra Nevada snowshoe hare, Lepus americanus tahoensis (2)

white-footed vole, Arborimus albipes (2)

California bighorn sheep, Ovis canadensis californiana (2)

Invertebrates

Franklin's bumblebee, Bombus franklini (2)

Siskiyou ground beetle, Nebria gebleri siskiyouensis (2R)

Klamath Mountains ground beetle, Nebria sahlberEii triad (2R)

Plants

Deschutes milk-vetch, AstraEalus tegetarioides (2)

Greene's mariposa, Calochortus greenei (2)

Egg Lake monkeyflower, Mimulus pyEmaeus (2)

Columbia yellow-cress, Rorippa columbiae (2)

1.- ii 7



(E) --Endangered (T)--Threatened (CH)- -Critical Habitat

(1)--Category i: Taxa for which the Fish and Wildlife Service has sufficie1_t

biological information to support a proposal to list as endangered o_
threatened.

(2)--Category 2: Taxa for which existing infor,1_ation indicated may warrant

listing, but for which substantial biological information to support a

proposed rule is lacking,

(iR)-Recommended for Category 1 status.

(2R)-Reconunended for Cat_gory 2 status,

(*)--Possibly extinct.



PALMATE-BRACTED BIRD'S-BEAK

(Cordylanthus palmatus)

' CLASSIFICATION: Endangered 51 FR 23765

CRITICAL HABITAT: None designated

DESCRIPTION:

This annual herb of the snapdragon family (Scrophulariaceae) attains a height of 4 to
12 inches and produces several to many spreading ascending branches from near
the base of the main stern, The pale stems are sparsely to densely hairy, often with
glandular excretions of salt crystals evident on the herbage. The leaves and stems
are grayish green and often very pale. The small pale whitish flowers, 1/2-inch to
1 inch long, are arranged In dense clusters (spikes) and densely surrounded by
herbaceous leaflike bracts, Seedlings In late March or April. The species flowers in
late spring through the summer,

DISTRIBUTION:

Historically the species was collected from seven scattered locations in Fresno,
Madera, San Joaquin, Yolo, and Colusa Counties. In 1982 a new location was
discovered near Livermore in Alameda County and in 1987 a colony was discovered
on the Colusa National Wildlife Refuge in Colusa County. The latter stand may
represent a remnant of the former populations to occur in the general area. At
present four extant populations are known, These include the Livermore and Colusa
NWR colonies, one near Woodland, Yolo County, and one on the Mendota State
Wildlife Area, Fresno County. Additional colonies may occur in appropriate alkali
sink habitats in these regions of Lhe Central Valley and inner coast range valleys.

SPECIAL CONSIDERATIONS:

Population fluctuations are common in the palmate-bracted bird's-beak. These
oscillations may be a result of changes in pollination success, rainfall patterns,
freshwater influence, and marsh pollution. Consequently, researchers should take
into account the unreliability of a single-season survey.

REFERENCES FOR ADDITIONAL INFORMATION

Chuang, T. I., and L. R. Heckard. 1971. Observations on root-parasitism in
Cordylanthus (Scrophularlaceae). Am. J. Bot. 58:218-228.

Chuang, T. I., and L. R. Heckard. 1973. Taxonomy of Cordylanthus subgenus
Hemistegia (Scrophulariaceae). Brittonia 25:135-158,

Ferris, R. S. 1918. Taxonomy and distribution of Adenostegia. Bull. qvrrey Bor.
Club. 45:399-423.



AMERICAN PEREGRINE FALCON
(Falco peregrtnus anatum)

CLASSIFICATION:

Endangered 35 Federal Register 16047, October 13, 1970, and 49 Federal Register
10526, March 20, 1984,

CRITICAL HABITAT: Designated In Sonoma, Napa, and Lake Cos,

DESCRIPTION:

A medium-sized, swift flying bird of prey with pointed wings, Wingspan is 3 to 4 feet
Adults have slate gray backs with white underparts that are streaked or barred in
black, They have distinctive white and black facial markings,

DISTRIBUTION:

Historically nested throughout North America from the boreal forest south into
Mexico, wherever suitable nesting and foraging habitat occurred. Remnant breeding
populations currently occur in California, Arizona, New MexiCo, Utah, Texas, and
Alaska. A few pairs nest tn other states in the northeast and northwest.

SPECIAL CONSIDERATIONS'

The American peregrine falcon has suffered major population declines due principally
to DDT contamination of their food chain. With the banning of DDT for use in the
U.S. tn 1972 and implementation of a management program, populations have for the
most part stabilized. Unfortunately, pesticide data indicate that there has been a
continued input of DDT into the local environments. Some nest sites are now
protected from human disturbance. Poor quality eggs are taken from the wild for
artificial incubation, and young are placed in nests after hatching from wild eggs
taken into captivity or laid by captive parents.

REFERENCES FOR ADDITIONAL INFORMATION:

J. J. Hickey (ed). 1969. Peregrine falcon populations their biology and decline.
Univ. of Wisconsin Press. Madison, WI,

Ratcltffe, D. 1980. The peregrine falcon, Buteo Books. Vermillion, SD.

U,S. Fish and Wildlife Service. 1982. Pac.ific Coast Recovery Plan for the American
Peregrine Falcon. Portland, OR. 87 pp.

e

I, - b(]



_f..._'_- United States Department of the Interior TAKE''-- .g

. IIIIIIIli I
FISIt ANl) WILDLIFE ENHANOEMEN'I' III 11111II

U'FAH STATE OFFICE l_,_ I

_._._" 2078 AI)MINIS'Iq{ATION ,]IIIIAHN(I
i []

1745 'WlqS'I' 1700 SOUqql

in Reply Refer To 8AI/I' LAKI_ CITY, UTAH 84104-5110

IFW_.') August I, 1991

Donald V. Wolfe
Power Sales Contract FEIS
[Ionnevi]le Power Administration
PO Box 3621
Portland, Oregon 97208-3621

Dear Mr. Wolfe:

We have received your letter concerning the Long-Term Power Sales Contracts
Environmental Impact Statement. The materials provided have been reviewed and
we find nothing of significant concern to the Fish and Wildlife Service in the
State of Utah. Therefore we will offer no comments.

Wewould be pleased to address specific issues identified by you if necessary
at a later date.

Sincerely,

_,_ Clark D. Johnson
AssisLant Field Supervisor



mX ,,. \_\
/'%[ [°->'_ _I Department of Energy

\"', / &7 P,O. Box 3621

__ Portland, Oregon 97208 - 3621

,lbl. 19 1989

,.....,,,....,,,,,,, P(;h

Mr. Ralph Swanson
Fish & Wildlife Enhancement

U.S. Fish & Wildlife Service

1002 NE. Holladay Street

Portland, OR 97232-4181

Dear Mr. Swanson:

Subject: Request for List of Endangered and Threatened Species in the
Bonneville Power Administration Service Area, for Inclusion iu the

Long-Term Power Sales Contracts Environmental Impact Statement (EIS)

In August 1981, Bonneville Power Administration (BPA) offered its customers

new long-term contracts under the Pacific Northwest Electric Power Planning
and Conservation Act. At that time, BPA prepared an Environmental Report to

accompany the initial contract offer, but did not prepare an Environmental
Assessment or an EIS. The United States Court of Appeals has since ordered

BPA to prepare an EIS.

BPA is now in the process of analyzing the environmental impacts of these

long-term contracts in an EIS. Two basic alternatives are being analyzed:
(i) the no-action alternative in which BPA would preserve the Long-Term Power

Sales Contracts without change; or (2) an alternative in which BPA would

pursue contract modifications (see enclosed material for additional details).

The analysis covers the effects of operation of power facilities within the
affected area. I_ also _deutifies quar_tities and types of resources that

might be needed to meet future firm power loads. The EIS will include a

generic discussion of impacts associated with these resources.

These long-term contracts are with customers located throughout BPA's service

area, which covers the States of Washington, Oregon, and Idaho; the portion of
Montana west of the Continental Divide; and small portions of Wyoming, Utah,

Nevada, and northern California. Our study area also includes areas in

Montana, Nevada, and Wyoming surrounding coal plants that serve the Pacific
Northwest (see enclosed area description and location maps). The affected

facilities within these States are identified by name, location, and energy

source on the enclosed list.

14-:52



In compliance with section 7(c) of the amended Endangored Species Act, BPA is

requesting a list of endangered and threatened species that may occur in the

area of any of these facilities; and any information on these _pecies that

might be available, such as locations and how they might be affected. If no

species or their critical habitat are being or will be affected by these

alternatives, please notify BPA of this finding as weil. The list you

recently prepared for our Intertie Development and Use EIS, which covered much

the same territory, is also enclosed for your information.

According to our conversation of June 30, 1989, my understanding is that

Regions 2 and 6 will each take the lead to consult and coordinate the species
list with their respective field offices and that each region will provide a

single response to this request. We would, however, appreciate a list of

contacts at the appropriate field offices, should the need arise in the future

for more detailed followup during the consultation process.

If possible, we would appreciate having any information you may obtain by

September 15, 1989, so that we can include it in our draft EIS. If you need

additional information, or if I can assist in any other way, please contact me
at (503) 230-4235 or FTS 429-4235.

Sincerely,

Nandranle S. Tuck

Environmental Specialist

Environmental Compliance Section

4 Enclosures



_ ,' "_' Department of Energy
':" " [_onn(,vJlle Powor Administration
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JUl. 19 tgsg
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Mr. Galen Buterbaugh

Regional Director
U.S. Fish & Wildlife Service

P.O. Box 25486

Denver Federal Center

Denver, CO 80225

Dear Mr. Buterbaugh:

Subject: Request for List of Endangered and Threatened Species in the
Bonneville Power Administration Service Area, for Inclusion in the

Long-Term Power Sales Contracts Environmental Impact Statement (EIS)

In August 1981, Bonneville Power Administration (BPA) offered its customers

new long-term contracts under the Pacific Northwest Electric Power Planning
and Conservation Act. At that time, BPA prepared an Environmental Report to

accompany the initial contract offer, but did not prepare an Environmental
Assessment or an EIS. The United States Court of Appeals has since ordered

BPA to prepare an EIS.

BPA is now in the precess of analyzing the environmental impacts of these

long-term contracts in an EIS. Two basic alternatives are being analyzed:
(I) the no-action alternative in which BPA would preserve the Long-Term Power

Sales Contracts without change; or (2) an alternative in which BPA would

pursue contract modifications (see enclosed material for additional details).

The analysis covers the effects of operation of power facilities within the
affected area. lt also identifies quantities and types of resources that

might be needed to meet future firm power loads. The EIS will include a

generic discussion of impacts associated with these resources.

These long-term contracts are with customers located throughout BPA'8 service

area, which covers the States of Washington, Oregon, and Idaho; the portion of
Montana west of the Continental Divide; and small portions of Wyoming, Utah,

Nevada, and northern Califo_lia. Our study area also includes areas in

Montana, Nevada, and Wyoming surrounding coal plant_ that serve the Pacific
Northwest (see enclosed area description and location maps). The affected

facilities within these States are identified by name, location, and energy

source on the enclosed list.

l,- !) ll
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In compliance with section 7(c) of the amended Endangered Species Act, BFA is

requesting a list of endangered and threatened species that may occur in the

area of any of these facilities; and any information on these species that

might be available, such ae locations and how they might be affected. If no

species or their critical habitat are being or will be affected by these

alternatives, please notify BPA of this finding as weil. Tile list you

recently prepared for our Intertie Development and Use EIS, which covered much
the same territory, is also enclosed for your information.

According to my conversation with Mr. Ralph Swanson of Region 2 on Jun(_ 30,

1989, my understanding is that Regions 2 and 6 will each take the lead to

consult and coordinate the species list with their respective field offices

and that each region will provide a single response to this request, We

would, however, appreciate a llst of contacts at the appropriate field

offices, should the need arise in the future for more detailed followup during

the consultation process.

If possible, we would appreciate having any information you may obtain by

September 15 1989, so that we can include it in our draft EIS. If you need

additional information, or if I can assist in any other way, please contact me
at (503) 230-4235 or FTS 429-4235.

Sincerely,

I(_,..(;,..<.7',.,, .., . ._.(
. \

Na'ndranie S. Tuck

Environmental Specialist

Environmental Compliance Section

4 Enclosures
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PACIFICNORTHWESTGENERATINGFACILITIES*
HYDROELECTRIC

' BONNEVILLE Mullnomah OR 2 N 7 E 21, 22
Skamanta WA 2 N 7 E 21, 22

(Bonneville Dam 15')

THE DALLES Wasco OR I N 13,14 E 31, 35
Kllckltat WA I N 13,14 E 31, 35

(Dalles Dam 15')

JOIINDAY Sherman OR 3 N 17 E 28
Kllckitat NA 3 N 17 E 28

(Rufus 7-.I/2')

MCNARY Umatilla OR 5 N 2B E I0
Benton WA 5 N 28 E ]

(Umalllla 7-I/2')

PRIEST RAPIDS Yaklma NA 13 N 23 E 2, 3
Grant WA 14 N 23 E 35, 36

(Priest Rapids 15')

WANAPUM Kittltas WA 16 N 23 E 17, 20
Grant WA 16 N 23 E 16, 7

ROCK ISLAND Douglas NA 21 N 22 E 5
Chelan NA 21 N 22 E 5

(Rocky Island Dam 7-I/2')

ROCKY REACH Douglas WA 24 N 20 E 35
ChL_lan WA 24 N 20 E 35

(Rocky Reach Dam 7-1,12')

WELLS Douglas WA 28 N 24 E 6
Chelan 2B N 24 E 6, 20

(Wells Dam 7-I/2')

CHIEF JOSEPH Douglas WA 29 N 25 E 24
Okanogan WA 29 N 25 E 24

(Chief Joseph Dam 7-1/2')

ICE IIARBOR Walla Walla WA 8 N 30 E 2
Franklin WA B N 30 E 2, 3

(Pasco 7-I/2')

LOWER MONUMENTAL Walla Walla NA 12,13 N 34 E 2, 3, 34
Franklin WA 13 N 34 E 34

(Lower Monumental Dam 7-1/2')

LITTLE GOOSE Columbia NA 13 N 28 E 27
Whitman WA 13 N 2B E 27

(Starbuck East 7-I/2')

LOWER GRANITE Whitman WA 14 N 43 E 29, 32
Garfield WA 14 N 43 E 32

(Almota 7-I/2')

LIBBY Lincoln MT

IIUNGRYHORSE Flathead MT

ALBENI FALLS Bonner ID

GRAND COULEE Okanogan WA 0 2B N 30 E I
Douglas WA 0 2B N 30,31E l, 6

(Grand Coulee 15')

DWORSHAK Clearwater ID

" Facilities within the "affected environment" of the Power Sales Contract
EIS,

I,-b6



PACIFICNORTHWESTGENERATINGFACILITIES*
THERMAL

p

COLSTRIP I-4 MPC Colstrlp MT Rosebud 2 N 41 E 35

CORETTE MPC Billings MT Yellowstone

BOARDMAN PGE Boardman OR Morrow (Near N, Border)
CENTRALIA I&2 PP&L Centralia NA Lewis 15 N I W 30

JIM BRIDGER I-4 PP&L Rock Springs WY Sweetwaler 20 N 101W 3

VALMY I&2 Sierra Pacific Valmy NV Humboll 35 N 43 E 27

NUCLEAR

tk,_l OJ_t_ ;iii _ _Ii ___L.__ _R, __j____

WNP-I WPS Richland WA Benton 11 N 28 E 5

(Wooded Island 7-I/2')

WNP-3 WPS Satsop WA Grays Harbor 17 N 6 W IB

(Grays Harbor 7-I/2')

COMBUSTIONTURBINE

ELAB_I Q_W_R _ STAI_ _J_EI_ ____...... R._........... _,......

BETHEL PGE Salem OR Marion 7 S 2 W 29

BEAVER PGE Clatskanie OR Columbia

WHITEHORN 1-3 PSP&L Custer NA Whatcom 39 N I W 12

FREDERICKSON I&2 PSP&L Tacoma WA King 18 N 3 E I

FREDONIA UNITS l&2 PSP&L Burllngton WA Skagit 34 N 3 E 9

COAL MINES SUPPLYING GENERATINGRESOURCES

BOARDMAN Belle Ayre Campbell WY
CENTRALIA Centralia Centralia WA Lewis 15 N I W 30

COLSTRIP Rosebud Rosebud MT

JIM BRIDGER BridgeF Sweetwater WY

* Facilities withln the "affected environment" of the Power Sales Contract EIS,

J ,-5 7



Figu_e 2.1
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.;I,iOV 3_, "... c._ 89 17:80 US FISH & NILDLIFE 583 P,2

United States Department of the Interior
FISH AND WILDLIFE SERVICE

.... Portland Field office
729 NE 24th Avenue

Portland, OR 97232

August 8, 2989

1-7-89-SP-!31

Nandranle S. Tuck

Bonneville Power Administration

P.O. Box 3621
Port_and, Oregon 97208-3621

Dear Hs, Tuck'

As requested bE your letter dated July 19, _989 and received by us on July 26,

!989, we have reexamined 'the list prepared for the Intertle Development and
Use E_S. The information presented for _onnevJlle, The Dalles, John Day and

McNary still accurcately reflects known threatened, endangered and candidate

species resources in the v!c_n_'_y of the aforenamed Oregon hydro f_cil!tles.

However, since the project area being considered in the proposed Bonneville

Power Administration Long-term Power Sales Contracts Environmental Impact

S_atement (EIS) is more extensive, we have attached a llst of endangered and

threatened species that may be present in the service area covered by your

sales contract EIS. The llst fulfills the requirement of the Fish and

Wildlife Service under Section 7(c) of the Endangered Species Act Of 1978, as

amended (i6 USC 1581 et. seq.). Bonneville Power Administration's

requirements under the Act are outlined in Attachment B.

Should your biological assessment determine that a listed species ts likely to

be adversely affected by the project, Bonneville Power Ad_nlstration should

request formal Section 7 consultation through this office. Even if your

biological assessment shows a "no effect" or "beneficial effect" situation, we

would appreciate receiving a copy for our information.

Your interest in endangered species is appreciated, If you have any

additional questions regarding your responsibilities under the Ac_, please

call Diana Hwang at our office, phone (5(]3) Z31-6179 or FTS 429- 6179. All

correspondence should include the above referenced case number.

Sincerely,

#
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LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES
THAT MAY OCCUR IN THE AREA OF THE PROPOSED

SERVICE AREAS-OPERATING PUBLIC AGENCIES AND COOPERATIVES

(DOE/BPA MAP DATED MAY 1987)
!-"/-89-SP-13 !

LISTED SPECIES]/

Mamma!s

Columbian white tailed Deer Odocoileus virKinianus leuouru8 (E)

Columbian whlte-tailed deer occur along %he Lower Columbia River in

Clatsop (OR), Columbia (OR), and Wahkiakum (WA) Countles and in Douglas

County (OR).

B_rd___
Peregrine Falcon Faloo peregrinus (E) (CH in
Calif)

Peregrine falcons may occur 'throughout the state as fall and spr_ng

migrants and.may overwinter in Oregon. Reintroduction efforts are

occurring along the Columbla Rlver, Hells Canyon, Crater Lake and Lake

County areas. Nesting peregrines occur in Douglas, Curry, Til]amook,

Jackson, and Klamath County.

Bald Eagle HaJ_ae_tus leuoocephalu8 (T)

Wintering and nesting bald eagles occur %h_oughout the state. Nesting
concentrations occur around Upper Klamath Lake in Klamath County, around
the lakes of Deschutes National Forest in Desohutes and Klamath

Counties, along the Lower Co]umbla Rlver, a_d along the Umpqua River _n

Douglas County. Addltional nesting territories are located throughout

the state in the vicinity of major water bodies, rivers, estuaries.

reservoirs, and lakes. Wintering concentrations occur in Klamath County

and the Lower Columbia R_ver. Winterin_ eagles may also occur along

other major water bodies, reservoirs° and _ivers such as Zhe Harney

Basin, Crooked River and Grande Ronde Rivers in Oregon from October 31

to March 3!. Nec[ing eagles may occur in Oregon from January I to

August 31.

Hutton SprinE iu! Chub Gila bicolor ssp, (T)

Species is restricted to _wo sprin_s alon E Alkali Lake in Lake County.

Foske_t $prin_ speckled Dace Rhinichthy8 osculu$ ssp, (T)

Species occurs in a small Coleman Valley sprin_ in southern Lake County.
Warner Sucker Catoctomus warnerensi_ (T) (CH)

Species occurs in Warner Valley In Lake County. (Listed $ep_. 28, 1985)
Borax Lake Chub Gila hor_xobius (E) (CH)

Species occurs in Borax Lake _n lJarney County.

Invertebrates

Oregon Sllverspot Butterfly Speyeria zerene hippolyta (T) (CH)

L-h1
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Attachment A

DisJunct populations occur at Mt. Hebo and along the Oregon coast in

Cla%sop, Tillamook, and Lane Counties.

Plants
MaoFarlane's Four o'clock Mirabilis mac£arlanei (E)

[Four o'clock family]
Wallow County: T3N RSOE $25, T2N R48E $17

Malheur Wire-lettuce Stephanomerla malheurensis (E)

[Aster family] Harney County: T2g$ R30E Si2
Bradshaw's ]omatium Lomatium bradshawll (E)

Species occurs in the vicinity of Fern R_dge Reservolr, Cottage Grove and

Eugene in Lane County; Wlllame_te Floodplain RNA and Finley NWR in
Benton County; Basket Siough NWR in Poik County, and west Salem _n

Marion County,

PROPOSED SPECIES_ /

No_%hern spotted owl Strix oocidentall$ caurina (T)
Species occurs from southwestern British Columbla through

western Washington, western Oregon, and the coast range
area of northwestern Callforn_a south to San Francisco

Bay,

(E) - Endangared (T) - Threatened (OH) -Oritical Habitat
(S) - Suspected (D) - Documented

1/ U.S. Department of Interior, Fish and Wildlife Service, Jan 1989, E_nd_an._e._edan_
ThreatenedW_ldlife and Plants, 50CFR 17.11 and 17,12.

, 2/ -F_daea]-Reg_eter VoTT-E4_-Eo[_20, June 23, 1989Propo_d Rule_Northern Spotted
Owl

_.-A?.



United States Department of the Interior

_-___/ F IS|t AN D WII._DLIFE SERVICE
_2_ Ecological Services

2625 Parkmont Lane SW, Bldg B

Olympia, Washington 98502

August II, 1989

Ms. Nandranie S. Tuck FWS Reference' I-3-89-SP-305

Environmental Specialist

Department of Energy
Bonneville Power Administration

PO Box 3621

Portland, Oregon 97208-3621

Dear Ms. Tuck'

As requested by your letter, dated July 19, 1989, and received in this office
on July 26, attached is a list of endangered and threatened species (Attach-

merit A) that may be present in the area of the proposed hydroelectric,

thermal, nuclear, and combustion turbine generating facilities and coal mines l

of ti_ePacific Northwest Power System in Washington State. The list fulfills
the requirement of the Fish and Wildlife Service under Section 7(c) of the

Endangered Species Act of 1973, as amended. The requirements for Bonneville
Power Administration compliance under the Act are outlined in Attachment B.

Should the biological assessment determine that a listed species is likely to

be affected (adversely or beneficially) by the project, Bonnevi].]e Power

should request formal Section 7 consultation through this office. Ew_n if the

biological assessment shows a "no effect" situation, we would appreciate
receiving a copy for our information.

: Also included is a list of candidate speci._,spresently under review by this

Service for consideration as endangered or threatened. Candidate species have

no protection under the Endangered Species Act, and a determination of "may

affect" for candidates does not require preparation of a biological assessment

or consultation witll the Fish and Wildlife Service. Candidate species are

included simply as advance notice to federal agencies of species wl_ich may be

proposed aIld listed in the future. If early evaluation of your project

indicates tl_at it is likely to adversely impact a candidate species,
Bonneville Power may wish to request technical assistance from this office.
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Your interest in endangered species is appreciated. If you have additional

questions regarding your responsibilities under the Act, please contact Jim

Michaels or Jeff Haas of my staff at the above phone/address.

Sincerely,

Acting Field Supervisor

Attachments

c' WDW (Nongame)
WNHP

JWH' gb
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ATTACHMENT A

LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND

CANDIDATE SPECIES TIiAT MAY OCCUR WITHIN THE AREA OF THE PROPOSED

HYDROELECTRIC, TliERMAL, NUCLEAR, AND COMBUSTION GENERATING
FACILITIES AND COAL MINES OF TI|E PACIFIC NORTHWEST POWER SYSTEM

IN MULTIPLE COUNTIES OF THE STATE OF WASHINGTON

I-3-89-SP-305

PACIFIC NORTHWEST HYDROELECTRIC GENERATING FACILITIES

Bonneville, Skamania County (T2N R7E $22)

LISTED - Bald eagle (Haiiaeetus leucocephaius) - wintering

Peregrine falcon (Faico peregrinus) - breeding

PROPOSED - None

CANDIDATE - Rorippa coiumbiae (persistent sepal yellowcress)

Erigeron howeiiii (Howell's daisy)

The Dalles, Klickitat Count_ (T2N RI3E S35)

LISTED - Bald eagle ,(Haiiaeetus leucocephaius) wintering

Peregrine falcon (Falco peregrinus ) - breeding

PROPOSED - None

CANDIDATE - None

Jo}in Da¥_,.Klickltat County (T3N RI7E $28)

LISTED - Bald eagle (Haiiaeetus ieucocephalus) wintering

Peregrine falcon (Falco pereErinus ) - breeding

PROPOSED - None

CANDIDATE - Lomatium laeviEatum (smooth desert-parsley)
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McNary, Ben t_9.n..Cou!!ty _TSN R28E $3)

LISTED - Bald eagle (Hali.aeetus leucocephalus) - wintering

Bald eagle wintering concentration area (T5N R26E $9)

Peregrine falcon (Falco peregrlnus) migrant

PROPOSED - None

CANDIDATE - Ferruginous hawk (Buteo regalis)

Long-billed curlew (Numenius amerlcanus)

Priest Rapids, Yakima County (TI3N R23E S2/3)

LISTED - Bald eagle (llallaeetus leucocephalus) - wintering

Peregrine falcon (Falco peregrinus) migrant

PROPOSED - None

CANDIDATE - Astragalus columbianus (Columbia milk vetch)

Lomatlum tuberosum (Hoover's desert-parsley)

Wanapum, Grant County (TI6N R23E S16/17)

LISTED - Bald eagle (Haliaeetus leucocephalus) - wintering

Peregrine falcon (Falco peregrinus ) migrant

PROPOSED - None

CANDIDATE - Lomatium tuberosum (Hoover's desert-parsley)

Rock Island, Douglas County (T21N R22E $5)

LISTED - Bald eagle (llaliaeetus leucocephalus) - wintering

Peregrine falcon (Falco peregrinus ) - migrant

PROPOSED - None

CANDIDATE - Phacella lenta (sticky phacelia)

AstraEalus misellus var. pauper (pauper milk-vetch)
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Rocky,,!_,_:_achLGhelan County (T24N R20E $35)

I_IS'I'EI) - Bald eagle (Halia_et-us leucocephalus) wintel:ing
Peregrine falcon (Falc:o pere_;rlz2.s) - migrant

PROPOSED - None

CANDII)ATE - Trifollum thonlpsontl ('rhompson's clover)

W_ells, Do,u_glasCounty (T28N R24E $6)

LISTED - Bald eagle (Haliaeetus leucoeephalus) -.winterillg "

Peregrine falcon (Falco p_regrlnus) migrant

PROPOS ED None

CANDIDATE - None

Chief Joseph, Okanogan County (T29N R25E $24)

LISTEI) - Bald eagle (llaiiaeetus ieucocephaius) wintering

Bald eagle winterimg concentration area (T29N R25E $24)
Peregrine falcon (Falco peregrinus) - migrant

PROPOSED - Norm

CANDIDATE - None

Ice HarbpJz___Wal.la Wal.].a Count2_ (T9N R31E S24)

. 1A.S'I'EI) - Bal.d eagl.e (ltaliaeetus leucocephaltls) - wintering

Peregrine falcon (Falco peregri.n.s) migrant

PR()POSED None

CANI)IDATE- None
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l,owc_z: Monumental., Wal.lo__,W_a1.1.a .Cou.nt_:y (T1.3N R34 I!',834 )
J

L18TEI) - Bald eagle (th_l.tf._e, at:tzs loucocophaltls) wintering

Peregrine f.al.eon (l;'alc:o poregrJ.nus) -mt.grant

PROPOSED - None

CANI)IDATE - None

l,iet].e Goose, Columbia (;aunty (T13N R38E 827)

LISTED - Bald eagle (llailaeor.us .leucocophalus) - wintering

Peregrine falcon (t;'alco peregrtnus) migrant

PROPOSEI) - None

CANDIDATE - None

Lower Granite, Wl_tman County (TI4N R43E S32)

LISTED - Bald eagle (/laliaee_us loucocephal,ls) - wintering

Peregrine fal.con (Falco poregrinus) - migrant

PROPOSED - None

CANDIDATE - Rubus nlserrtmus (northwest raspberry)

Grand Coulee, Grant County (T28N R30E SI)

LISTED - Bald eagle (Ifaflaeot:us ioucocephaT.us) - wintering

Bald eagle communal night roosting area (T28N R31E $7)

Peregrine falcon (Falco peregrinus) - migrant

PROPOSED - None

CANI)I.DATE - Allium dougl.asi.i, var. const:rict.u,,_l (Douglas' onion)
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.Cetlti:o),!_, !.,e_J,s Coul_ty (T15N R1W S30)

I.AS'I'E1) - Bald eagl.o (thiil.:toet:us leticocetJhzillls) wtnl,ering

PI_OPOSEI) - None

CANI)IDATE - None

PACIFIC NORTHWEST __UCL.EAR_GENEIU_TING Ii'AGILITY

WNP-I, Benton CountY. (TIIN R28E 85)

LISTED - Bald eagle (llai.[aeeCus'7.eucocepllaius) - wintering

Peregrine falcon (Falco peregrlnus) migrant

PROPOSED - None

CANDIDATE - Ferruginous hawk (But:co regsils) - nesting may occur in the area

of t:heproject,

Swainson's hawk (Bur:co swalnsoni) - nesting may occur iri the area

of. the project,

WNP-3___G.rays Harbor County (TI, TN R6W S18)

LISTED - Bal.d eagl, e (tlaiJ, aeetus leucoceptiaius) - wl.ntering

There art 3 bald eagle nesting territories near the project
(TI.7N R6W S12; TI7N R7W $7; TITN R7W SIO)

PROPOSED - None

CANDII)ATE - Olympic mudmtnnow (Novumbra hubbsi)

Whitehorn, WllatconiCoun__n52L(T39N RIW S12)

I_ISTED - Bald eagle (tlal, i.aee_us ieucocephal.us) - wintering
Bald eagle nesttl_g territory (T39N R1W $1.)

Peregrt.tie falcon (Fal.co peregri.nus) - migrant

PROPOSED - None

CANI)II)ATE - Nolle



Fr__(_._clc_t_2____., Plc_r?(_eC__J_LIIL.Y.. (TI8N RBE SI)

l,l,.q'l'l,',l) - l_,aIcl etlg].(!_ (ll_lJ..l.:./ooLll,v lOl.lc:oc_,o]_]t,_i.].tl,¢;) - w:[.lltel:'Iilg

I,)RC)I'()SED Norm

(}ANI)II.I)A'['I!;- Asi:t)):' c:tlt.'l:t)s (wlll t:t_-t:op atzt:c:l:)

Ft'edo!):l.q__tj.Lhtt:>J !&_2, Sl_a&l.t. Gotult_ (T34N R3E $9)

I.,'IS'I'I);D - Bald c_ag]._: (llallaoet:tl,s' lo,cocopl_alus) - wirltering

PROPOSI.!'A) - None

PROI'OSEI) - None

IALIFIC NORTIIWEST COAL MINES

Centl:a]_:l_a, Lewis County (TISN RIW $30)

I_ISTEI)- Bald eagle (11a.11aeet:us ietzcocephaius) wintering

PROPOSI_I) - None

CANDIDATE- None.

.i

Note' Wintering bald eagle activity occurs from about October 31. t,hrough

March 31, Nesting activities occur from about January 1 through
Augus t 15,

Major concerns that should be addressed in your biological assess,nent of

project ilnpacts to bald eagles and peregrine falcons are:

i, Level of use of the project: area by bald eagles and peregrine falcons,

2, Effect of the project on the eag].ets and falconSs primary food stocks and

foraging ares in ali. areas influenced by the project:,

3, Impacts from project activities (i,e., increased human activity, loss or

degradation of habitat, increased noise levels) which may result: in

disturbance to bald eagles; and fa].cons and/or their avoidance of tl_e

project: area,

1.,-7 0



FEDERAL AGEN(]IES' RESPONSIBILITIES UNDER ,_EC'i'IONS 7(a) AND 7(c)
OF TIIE ENDANGEI_ED SPEC:£1_S ACT

SECTION 7(A) , Consu],tatip./Conf(_,FeX_!:u

Requires: I. Federal agencies tc) utilize their authoril:ies to carry out progrmm_ to

conserve endangered and threatened species;

2. Consultation with ['_S when a federal action may affect a listed

endangered or threatened species to ensure that ally action authorized_
funded, or carried out by a federn], agency is not likely to jeopardize

' tile continued existence of listed species or result in the destruction

or adverse modif:t, cation of critical habitat, The process is inil:tated
by the federal agency after it has determined if its action ,lay
affect (adversely or beneficially) a ],isted species; and

3, Conference with FWS when a federal action is likely to jeopardize the

continued existence of a proposed sp_cies or result in destruction or
an adverse modification of proposed critical habitat,

i

SECTION 7(c_.._ical Assessment for Construction projects *

Requires federal agencies or their designees to prepare a Biological Assessment (BA)

for construction projects only. The purpose off the BA is to identify any proposed

and/or listed species which is/are likely to be affected by a construction pro,ject,

The process is initiated by a federal agency in reque._:,tinga list of proposed and

listed threatened and endangered species (list attached), The BA should be completed

within 180 days after its initiation (or within such a time period as is mutual].y

agreeable), If the BA is not initiated wittlin 90 days of receipt of the species
list, please verify the accuracy of the list: with our Service. No irreversible

conmlitment of resources is to be made during the BA process which would result in

v.iolation of tile requirements mlder SectJ.on 7(a) of the Act. Planning, desigm, and

achninstratiw_ actions may be taken; however, no construction may begin.

To complete the BA, your agency or its designee should: (i) conduct an onsite inspec-

tion oi: the area to be affected by the propose]., which may inc].ude a detailed survey

of the area to determine if the species is present and whether suitable habitat

exists for either expanding the existing population or potential reintroduction of

the species; (2) review literature and scientific data to determine species distribu-

tion, habitat needs, and other biological requirements; (3) interview experts

including those within the FWS, National Marine Fisheries Service, state conservation

department, universities, and others who may have data not yet published ill scien-

tific ].iterature; (4) review and ana].yze the effects of the proposa], on the species
in terms of individuals and populations, including consideration of cumulative

effects of the proposal on the species and its habitat; (5) analyze alternat:ive

actions that may provide conservation measures; and (6) prepare a report do¢'.umenting
the resu].ts, including a discussion of stucly met.hods used, any problems encount'ered,
and other relevant information. Upon completion the report should be forwarded to
our Endangered Species Division, 2625 Parkmc_nt Lane SW, Bldg, B, Olympi.a, WA 9_502.

g "Construction project" mc arl',-_ ally maj()F ["edera 1 action which signi ficant,].y
affects the quality of the human environment (requiring an EIS), designed
primari].y to result in the but.[cling of erection of hlmlun.--made st, ruct-ure,:; such as
dams, bui. '.dings, roads, pi.pel inca, channcl__, .._n,t the like. This includes
federal actions such a:._ per'mit_, gr'ant:s, l icen,.-_c,.:;, or oi:her forms of federn].
auttlorizati.on of approval whi.ch may re,._ult: i.n constt"tlction.

ATTACIIMENT B
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

BOISE FIELD OFFICE

4696 Overland Road, Room 576

Boise, Idaho 83705

August 16, 1989

Nandranie S. Tuck, Environmental Specialist

Environmental Compliance Section
Bonneville Power Administration

P.O. Eox 3621

Portland, Oregon 97208-36.21

Re' I-4-89-SP-332

Dear Mr. Tuck"

We have reviewed your July 19, 1989 letter concerning the Long-Term Power

Sales Contracts in Bonner and Clearwater counties, Idaho. We are providing a

list 07 v),_teatened and endangered species (Attachment A) that may be impacted

by this project. This list fulfills the requirements of the Fish and Wildlife

Service under Section 7(c) of the Endangered Species Act (ESA) of 1973, as
amended.

Attachment B lists the continuing responsibilities as described in Section

7(a) and (c) of the ESA. If there are any questions regarding your responsi-

bilities under the ESA, please contact Rich Howard at the above address or by

phone at 334-1806. However, pursuant to regulations under Section 7,

Bonneville Power Administration should renew its species list request after

180 days past this response.

Additional information on Federally listed and candidate species and State

species of special concern is available through the Idaho Department of Fish

and Game's Natural Heritage Program, Attn" Craig Groves, Idaho Department of

Fish and Game, 600 S. Walnut, P.O. Box 25, Boise, Idaho 83707, phone 334-3402.

Thank volt for the opportunity to provide these comments.

Sincerely yours,

rles H. Lobdel__-[_

Fie.ld Supervisor

Enc ]osures

c_' I-_'S, :\['%'E-SE, Portland

[DFG. Hdqtrs., Boise

I[.!F_ _egioI_ 2, I,,e_,i.ston
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ATTACHMENT A

b

LISTED AND PROPOSED ENDANGERED AND THREATENED

SPECIES, AND CANDIDATE SPECIES THAT MAY OCCUR
WITH THE POWER SALES CONTRACTS AREAS

IN BONNER AND CLEARWATER COUNTIES, IDAHO
1-4-89-SP-332

LISTED SPECIES COMMENTS

Bald Eagle (Haliaeetus leucocephalus) Albeni Falls - major northwest

wintering area where 400 bald

eagles use Pend Oreille Lake
from October - March. Five

nesting bald eagles in the same
area.

Bald Eagle (Haliaeetus leucocephalus) Dworshak - 20-40 wintering bald

eagles.

PROPOSED SPECIES

None

CANDIDATE SPECIES

None
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ATTACIiMENT B

FEDERAL AGENCIES' RESPONSIBILITY UNDER SECTIONS 7(a) and (c)

OF THE ENDANGERED SPECIES ACT

SECTION 7(a) - Consultation/Conference

Requires" I) Federal agencies to utilize their authorities to carry out

programs to conserve endangered and threatened species;

2) Consultation with FWS when a Federal action may affect a listed

endangered or threatened species to insure that any action authorized, funded

or carried out by a Federal agency is not likely to jeopardize the continued

existence of listed species; or result in destruction or adverse modification

of critical habitat; and

3) Conference with FWS when a Federal action is likely to jeopard-

ize the continued existence of a proposed species or result in destruction or

adverse modification of proposed critical habitat.

SECTION 7(c) Biological Assessment for Major Construction Activities II

Requires Federal agencies or their designees to prepare Biological Assessment

(BA) for major construction activities. The BA analyzes the effects of the

action on listed and proposed species. The process begins with a Federal

agency in requesting from FWS a list of proposed and listed threatened and

endangered species (list a_tached). The BA should be completed within 180

days after its initiation (or within such a time period as is mutually agree-

able). If the BA is no't initiated within 90 days of receipt of the species

list, the accuracy of the list species should be informally verified with our

Service. No irreversible conunitment of resources is to be made during the BA

process which would foreclose reasonable and prudent alternatives to protect

endangered species. Planning, design, and administrative actions may be

taken; however, no construction may begin.

We recommend the foi%owing for inclusion in the BA; an onsite inspection of

the area to be affected by the proposal which may include a detailed survey of

the area to determine if the species are present; a review of literature and

scientific data to determine species' distribution, habitat needs, and other

biological requirements; interviews with experts, including those within FWS,

State conservation departments, universities and others who may have data not

yet published in scientific literature; an analysis of the effects of the pro-

posal on the species in terms of individuals and populations, including con-

sideration of c_Imulative effects of the proposal on the species and its habi o

tat; an analysis of alternative actions considered. The BA should document

the results, including a discussion of study methods used, any problems
encountered, and other relevant information. The BA should conclude whether

or not a listed or proposed species will be affected. Upon completion, the BA
should be forwarded to our office.

i/ A major construction activity is a construction project (or other under-

taking having similar physical impacts) which is a major action signifi-

cantly affecting the quality of human environment as referred to i_ the

NEPA (42 U.S.C. 4332 (2)(c).
-



United States Department of the Interior
FISH AND WILDLIFE SERVICE

Sacramento Endangered Spccic.'s Office
28(X) Cottagc Way, R_x)m E-1823

Sacramcnto, California 95825-184(i

In Reply Refer 'lk):

I-I-89-SP-944 August 15, 1989

Nandranie S. Tuck

Environmental Specialist

Environmental Compliance Section

Department of Energy
Bonneville Power Administration

P.O. Box 3621

Portland, Oregon 97208-3621

Subject: Species List for the Bonneville Power Administration Service

Area Long-Term Power Sales Contract, Modoc and Lassen Counties,
California

Dear Ms. Tuck:

As requested by letter from your agency dated July ].9, 1989, you _will find

attached a list of the proposed and listed 'endangered and threatened species

that may be present ira the subject project area. (See Attachment A.) This

list fulfills the requirement of the Fish and Wildlife Service to provide a

species list pursuant to Section 7(c) of the Endangered Species Act, as
ame nde d.

Some pertinent information concerning the distribution, life history, habitat

requirements, and published references for the listed species is also

attached. This information may l)e helpful in preparing the biologica].

assessment for this project, if one is required. Please see Attachment B for

a discussion of the responsibilities Federal agencies have under Section 7(c)

of the Act and the conditions under which a biological assessment must be

prepared by the lead Federal agency or its designated non-Federal

representative.

Formal consultatior_, pursuant to 50 CFR § 402.14, should be initiated if you

determine that a listed species may be affected by the proposed projec[. If

you determine that a proposed species may be adversely affected, you should

consider requesting a conference with our office pursuant to 50 CFR § 4(i)2.1.0.

Informal consultation may be utilized, prior to a writ:ten request for forma]

consultation to exchange information and reso]ve conflicts with respect to a

listed species. If a biological assessment is required, ntld it is r_ot

iltitiated withi.ll 90 days of your receipt of this lette,r, you shou]d i.i_formally

verify the accuracy of this list with our office.

Als(), for your consid(;ration, we have i.t_cluded a list ot: t.t_(_ caI_tli(late sl)e('ies

ttlat may be present i._ t:tle project area, (Se_ Attact_.lel;t A.) "l't_(;._;e st)eci(,:,;

at'e currently be il]g reviewed by our Se_;vi.ce ,'itld are u[_der c_[_:,i(l_r,tt:ioz_ tor

-

- L-75

--



b , ' , "

possible listin 8 as endan_,ered or threatened. Candidate species have Ilo
protection under tl_e Endangered Species Act, but are included for your
consideration as it is possible that one or mol.-e of tllese candidates cotl]d be

proposed and listed before the subject project is completed. Should the
biological assessment reveal that candidate species may be adversely affected,
you may wish to eont:,:lct: our office for t:echni.cal assistance. One of! tile
potential belmfits from sucll technical assistance is tllat by explori.n_.,,
alternatives earl.y in the planning process, it. may be possible' to avoid
conflicts that could otherwise develop, should a candidate species become

listed before t:tle project is completed.

Please contact Peggie Kohl at 916/978-4866 (FTS 460-4866) if you have any
questions regarding the attached list or your responsibilities under the

Endangered Species Act.

Sincerely,

Gall C. Kobekich

Field Supervisor

Att::achments
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ATTACItMI_N'I' A

I_I S'I'EI) ANl) PROPOSE1) t,',NI)ANGF,RI!;D AND TI-IREATI,_NF, I) SPI,;(;]I_S ANl)

CANI) IDATE SPI,,CIES 'I'ItAT MAY OCCUR IN TIlE At/EA OF TI-II,2
sri rl" "BONNEV1LIA!', POWIq,_ AI)MINI, ]IU_IION SI_RVICE AREA

LONG-TI_RM POWER SALES CONTRACT

btOl)OC AND IASSEN COUNTII,_S, .CAIA.FORNIA
1.- ] - 89- SP- 944

,,'

1,i.sted fipeci.es , ,." '/, .,
I t t

Birds

American peregrine falcon, t;'alco peregril2us anatum (E)

bald eagle, Hali.aoet.us ieucocephalus (g)
Fishes

Modoc sucker, Catostomus microps (E)

Proj#osed SSpecies

Birds

northern spotted owl, St:z'ix occidentalis cauriz_a (PT)

Candidate Species

Fishes

redbancl trout, ,S'almo sp. (2)

r6ugh soul.pi.n, Cott:us ast)erl:imus (2)

Goose Lake sucker, C,:lt:ostomus: occidencalis, lacusaz2seri.nus (2)

Cowhead Lake tuJ chub, Gila bicoloz" vaccnceps (1)
Mammals

spotted bat, Eud_:z'ma macu]_._tum (2)

Cali[ol'ilJ.a bj._}lol:i| sheep, Ovis canadensis californiann (2)
Plants

Desc|mtes mi.l.k-vetcll, Ast:zagalus t:eget:arioides (2)
Greene's mari_posa, Calochort:us greenei (2)

long-haired star- tulip, Calochortus .longebarbacus var. loz2gebarbat:us (2)

Sierra Valley evening-primrose, damissonia tanaeeCJ.folia subsp.

quadriperfoz'at:a (2)

prostrate buckwlleat, Ez-Jc)goz_tun pzociduum (2)

Matllaj.s' coyote-thi:;t.le, Hz'yngi_m m,_t:12ia:;.iae (2) ,'

Modoc bedstraw, Galilm_ gl,!tbl-e._;c:c,.l_; .sul_;p. modocense (2)

Wartl_,r MountaJn.q bedst.:l._lw, C;_lJum sc_r'l)ent:ic_tm subsp, wazv2orez_sc, ('2)

Ast_ (:__ek ive._J._, Iv(:s;J:.__ t.),'_icl._]at:;_ (2)

l,a._;:;_;n C(,ul_t 3, b l,_,gra_:;s , ./)o,u fi.b_.,'_t_._ (2) .

(;olum})i_ yel ] ow-cl-_!.;._;, t_olit)pa coltu,I) inc' (2)

Ravc'.r_d,'_].e sku]lcap, Sc:t_t. el la¢'ia h(,.lmgrenTorlun (_)

I.,--7 7



(1;]) - - l,;tldat_ge red (T) - -'l'hvea tene.d (Etl) - - Gritical. llabt, t.:atc

(1)--(;at:ef, ory l.: Taxa foc wll:tch tzhe Fish and gIa.dlif!e Serv]_ce has _;uf3ft.cto.llt

biolof.ical _l|!ol:ln_ltc_,otl t.o suppol.'t a proposal to l:t.st: as endallgc:t'ed or
t:lt 17e_lLelled,

(2)--(],tte_.,ol:y 2: Taxa foc whi.ch existing itlfOl.-in_lt_.otl indicated may waI:'t'ant

l J.st.i_tlg, but: fol: which substanti.al biologi.cal t_lt:ocmat:ton to supl_ort: a

pcoposed cul. e is lackitlg,
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ATTACItMENT B

FEDERAL AGENCIES' RESPONSIBIL!TIES UNDER

SECTIONS 7(a) and (c) OF Tlt[,] ENDANGERED SPECIES ACT,

SECTION 7(a) Consultation/Conference

Requires: l) Federal agencies to utilize their authol:i,ties to carry out

programs to conserve endangered and threatened species; 2) Consultation with

FWS when a Federal action may affect a listed endangered or threatened species

to insure that any action authorized, funded or carried out by a Federal

agency is not likely to jeopardize the continued existence of listed species
or result in the destruction or adverse modification of critical habitat. The

process is initiated by the Federal agency after determining the action may
affect a listed species; and 3) Conference with FWS when a Federal action is

likely to jeopardize the continued existence of a proposed species or result
in destruction or adverse modification of proposed critical habitat.

SECTION 7(c) Biological Assessment--Major Construction Activity I'

Requ.ires Federal agencies or their designees to prepare a Biological

Assessment (BA) for major construction activities. The BA analyzes the

effects of the action 2 on listed and proposed species. The process begins

with a Federal agency requesting from FWS a list of proposed and listed

threatened and endangered species. The BA should be completed within 180 days

after its initiation (or within such a time period as is mutually agreeable).

If the BA is not initiated within 90 days of receipt of the list, the accuracy

of the species list should be informally verified with our Service. No

irreversible commitment of resources is to be made during the BA process which

would foreclose reasonable and prudent alternatives to protect endangered

species, Planning, design, and administrative actions may proceed; however,
no construction may begin.

We recommend the following for inclusion in the BA: an on-site inspection of

the area affected by the proposal which may include a detailed survey of the

area to determine if the species or suitable habitat are present; a review of

literature and scientific data to determire species' distribution, habitat

needs, and other biological requirements; interviews with experts, including

those within FWS, State conservation departments, universities and others who

may have data not yet published in scientific literature; an analysis of the
effects of the proposal on the species in terms of individuals and

populations, including consideration of indirect effects of the proposal on

the species and its habitat; an analysis of alternative actions considered,

The BA should document the results, Jncl.uding a discussion of study methods
useG, any problems encountered, and other t'e].evant: informati.on. The BA should

conclude whether or not a listed or proposed species will be affected. Upon
completion, the gA should be forwarded to our office.

lA construction t_roject (or other undertaking having similar physical

impacts) wht.ch is a major Federal action slgntficar_tl.y affecting the quality
of the human environment as referred to tn NEPA (42 U.S.C. 4332(2)C).

2"El_fects of t:l,(, action" r(_t:ers t.o tl_(_ (life.ct and i.r,dir(,ct: ¢,ftect:s on ;-lte

action on tl_r_ !;lJeCic._s or eri tical t,at,itat:, tot,,ultl(_r witt_ l:tl(, effects of
ot:l_er activit:i{,:.; that a__ il_t:ell_,l;lt_.cl or i_lt-_l'd_'p_'ll_l_'ltt, wit:li ltd;lt, actiOIl.
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BALD EAGLE

(Haliaeetus leucocephalus)

CLASSIFICATION:

Endangered (Federal Register 43:633; February 14, 1978),

CRITICAL HABITAT: None designated,

DESCRIPTION:

Next to the California condor, the bald eagle is the largest bird In California with a
wingspan measuring 6 to 7 feet, Adults are brownish black with a white head and
tall and yellow bill, Immatures are variously brownish black,

DISTRIBUTION:

Bald eagles can and do occur virtually anywhere In California during migration. They
nest near water bodies in the northern portion of the state and winter throughout the
state wherever suitable prey resources are available.

SPECIAL CONSIDERATIONS:

Although some bald eagle populations began to decline In the 19th century due to
human persecution and habitat loss, the drastic declines In reproduction experienced
by most eagle populations occurred between 1947 and 1970. Research indicated
that certain organochlorine pesticides Interfered with productivity, and other
pesticides were responsible for direct mortalities, Most bald eagle populatlons are
now stable or increasing In numbers.

REFERENCES FOR ADDITIONAL INFORMATION:

Detrich, P. J, 1986. The status and distribution of the bald eagle In California,
M, S. Thesis. Chico State Univ., CA

Frenzel, R.W. 1984. Ecology and environmental contaminants of bald eagles in
southcentral Oregon. Ph.D, Thesis. Oregon State Univ,, Corvallis, OR,

Lehman, R, N., D, E. Craigee, P. L. Collins, and R, S, Griffen. 1980, An analysis of
habitat requirements and site selection criteria for nesting bald eagles in
California. Report by Wilderness Research Institute, Arcata, CA for U.S.
Forest Service, Region 5, San Francisco, CA,

U,S, Fish and Wildlife Service, 1986. Recovery plan for the Pacific Bald Eagle,
Portland, OR,
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AMERICAN PEREGRINE FALCON

(Falco peregrlnus anatum)

CLASSIFICATION:

Endangered 35 Federal Register 16047, October 13, 1970, and 49 Federal Register
10526, March 20, 1984,

CRITICAL HABITAT: Designated In Sonoma, Napa, and Lake Cos,

DESCRIPTION:

A medium-sized, swift flying bird of prey with pointed wings, Wingspan Is 3 to 4 feet,
Adults have slate gray backs with white underparts that are streaked or barred In
black, They have distinctive white and black facial markings,

DISTRIBUTION:

Historically nested throughout North America from the boreal forest south Into
Mexico, wherever suitable nesting and foraging habitat occurred, Remnant breeding
populations currently occur In California, Arizona, New Mexico, Utah, Texas, and
Alaska. A few palrs nest In other states In the northeast and northwest,

SPECIAL CONSIDERATIONS:

The American peregrine falcon has suffered major population declines due principally
to DDT contamination of their food chain, With the bantling of DDT for use In the
U.S, In 1972 and implementation of a management program, populations have for the
most part stabilized, Unfortunately, pesticide data indicate that there has been a
continued input of DDT into the local env!ronments. Some nest sites are now
protected from human disturbance, Poor quality eggs are taken from the wild for
artificial incubation, and young are placed In nests after hatching from wild eggs
taken into captivity or laid by captive parents.

REFERENCES FOR ADDITIONAL INFORMATION:

J, J, Hickey (ed), 1969, Peregrine falcon populations their biology and decline.
Univ, of Wisconsin Press, Madison, WI,

Patcliffe, D, 1980, The peregrine falcon, Buteo Books, Vermillion, SD,

U,S, Fish and Wildlife Service. 1982. Pacific Coast Recovery Plan for the American
Peregrine Falcon. Portland, OR. 87 pp.
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United States Department of the Interior

___"_/'7 F IS,IAN D W IL D LI FE SERVICE

__/ RENO FIELD STATION
4600 Kietzke Lane, Building C

P,enu, Nevada 89502

August 3, 1989
File No.l I-5-89-SP-159

Nandranie S. Tuck, Environmental Specialist

Environmental Compliance Section
Bonneville Power Administration

U. S. Department of Energy
P. O. Box 3621

Portland, Oregon 97208-3621

Dear Ms. Tuck:

Your letter of July 19, 1989 to Mr. Ralph Swanson, Fish and Wildlife

Enhancement, U. S. Fish and Wildlife Service, Portland, Oregon requested a

list of endangered and threatened species which may be present in the area of

or be affected by the Long-tea Power Sales Contracts of the Bonnevill Power
Administration under the Pacific Northwest Electric Power Planning and

Conservation Act. This office was asked to provide you with info_ation

relative to species in the vicinity of the Valmy I & 2 the_al generating
facilities in Nevada. To the best of our knowledge, no proposed, listed, or

candidate species occur _ithin the Valmy area.

This fulfills our requirement to provide a list of species under Section 7(c)

of the Endangered Species Act of 1973, as amended,

If you have any questions please contact Donna Withers at (702) 784-5227 or

FTS 470-5227. Thank you for your interest in endangered species.

Sincerely,

/
Field Supervisoi

cc: Assistant Regional Director (AFWE), Portland, Oregon

1,--[{2
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United States Department of the Interior
- . ,_ FISH ANl) WIIA)IAI,'E NI!_RVIC,I,_
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I'u_t O[[fi'e /hsx _M_lt; I,'#,1Ilt|,nn /lh,d,
l)l,t, pt,r l"edt, ral (;eL, lcr I, ttkl, wood, ('oltJrtltltJ ,_Ol),_fl

IN ItE I'I,Y I{1'11"1,11(T( ): Ih,/l(.,r, (,'olorado HO'22/J

FWE

MAIL STOP60120 bL,_ IUUu

Ms. Nandranie S. Tuck
Environmental Special isL
Bonneville Power Administration
P.O, Box 3621
Portland, Oregon 97208-3621

Dear Ms. Tuck:

This responds to your july 19, 1989, request .for a list of threatened and
endangered species which may occur in the area oi: influence of the Bonneville
Power Administration's long-term power sales contr'acts. The information
provided herein applies to the following facilities:

(I) Hungry Horse Power Plant Flathead County, Montana
(2) Libby Power Plant Lincoln County, Montana
(3) Colstrip i-4 Power Plant Rosebud County, Montana
(4) Corette Power Plant Yellowstone County, Montana
(5) Jim Bridger Power Plant Sweetwater County, Wyoming
(6) Belle Ayre Mine Campbell County, Wyoming
(7) Rosebud Mine Rosebud County, Montana
(Bl Bridger Mine Sweetwater County, Wyoming

lhreatened and endangered species that may occur in the area of influence of
the above facilities are listed below. In_nediately following each species are
numbers corresponding to the facilities where the species may be found.

('olorado River Squawfish (PL>_Acchocheiluslucius) E*
Water depletions from the Green River may affect this species downstream in
the Colorado River. (5)(8)

tlumpback Chub (Gila .(;yl_!t_) E*
Water depletions from the, Green River may affect this species downstrea,rl irl
t,he Colorado River. (5)(8)

Ba1d [iag1e ()!Oiia__e_t:uS )(:_.u¢__Qc__el)h._]_s) tT*
Yearlong resident _r_(]_nigrarlt. Ali facilities.

Peregrine Falcon ():01(:(_ L)£:r#grLjrlys_)[*
MigrarlL and pot er_li,:_l su.nler residerlL. AI1 faciliLies.

,_. (_



lilack ....fooled FerreL (M_:!_LL.'q_]__]:Lj..q._r.!ILe..__)E*
Potential residerIt irl l)rairie dog towns. (3) (4)(5) (6)(7)

Gray Wolf (E.a_ILJ.._.]_.LIP_LI.S_)E*
Resident. (I)(2)

Grizzly Bear (!!ES..]!_.}..a..r;_c_.t_o__.)T*
Resideilt, (I)(2)

, E=Endangered, l=Tllreatened

Should you need further assistance or have questions about the information
provided, you may contact Mr. Larry Lockard at (406) 755-7870 on Montana issues
or Mr. Richard Hill at FTS 328-2374 on Wyoming issues,

Sincerely,

:_x_/_ Regional Director




