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BEFORE THE 

FEDERAL ENERGY REGULATORY CO~ MISSION 

APPLICATION FOR LICENSE FOR MAJOR PROJECT 

SUSITNA HYDROELECTRIC PROJECT 

VOLUME 1 
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SUSITNA JOINT VENTURE 
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SUSITNA HYDROELECTRIC PROJECT 
DRAFT LICENSE APPLICATION 

VOLUME 1 
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PROJECT DESCRIPTION 
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1. 

'1. 

]. 

4. 

5. 

BEFORE THl 
FEDERAL ENERGY REGULATORY COM~ISSION: 

APPLICATION FOR LICENSE FOR A 
~AJOR UNCONSTRUCTED PROJECT OR ~AJOR ~ODIFIED PROJECT 

The Alaska Power Authority applies to che Fed~ral En~rgy Regula­
tory Commi9sion for a licnese fo~ the Susitna Hydr~~lectric Water 
Power Proje~t, as described in the attached exhibits. 

Th~ location of the proposed project is; 

State: 
8.Jrough: 
Stream or ~ther Body of Wat~r: 

..\laska 
~tanuska-Susitna 

Susitna iHv~r 

The exa~t name, business address and telephone number of the 
applicant is: 

Alaska Power Authority 
334 ~est 5th AvenuP 
Anchorage, Alaska 99501 
( ~07) 276-000~ 

The exact names, business address~s and t~l~phone numbers of the 
persons 3uthuri~ed to act as agents for the applicant in thii 
applicati.1n ar~: 

Mr. James B. Dischinger 
Project Manager 
Alaska Power Authority 
334 West 5th Avenue 
Anchorage, Alaska 99501 
( 90 7) 2 7 6-0001 

and 

Charl~s B. Curtis, Esq. 
Van Ness, Feldman, Sutcliffe ~ Curtis 
1050 Thomas Jefferson Street, ~ 
Seventh Floor 
~ashington, D.C. 20007 
( 202) 331-9400 

The applicant i~ a public corporation of the State of Ala~k~ in 
the Department of Commerce and Economic Development but with 
s~parate and independent legal existence. 

(i) The statutory or regulatory require~ents of the state in 
which the proj~ct would be located and that affect th~ project as 
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proposed with respect to bed and banks and to the appropriation, 
diversion, and use of water for power purposes, and vith respect 
to the right to engage in the business of develo~ing, trans­
Jitting, and di5tributing power and in any other business 
necessary to accomplish the purposes of the license under the 
Federal Power ~ct, are: 

(A) ALASKA STAT. §§44.83.010-44.83.425 0984) ("Alaska Power 
~uthorityH) (including §§44.83.300- 44.83.360, entitled 
"Susitna River Hydroelectric Project"); ALASKA ADH.IN. 
CODE, tit, J. §94.010-94.900 (Apr. 1982). 

These statutory provisions and regulations establish the Alaska 
Power Authority as a legal entity, the purpO!'II! of which is "to 
prom•1te, develop and advance the gen>?ral prosperity and economic 
welfare of the people of Alaska by prov{ding a me3ns of 
constructing, acquiring, financing and op~rating power projects," 
including hydroelectric facilities. ALASKA STAT. §§44.83.070 
(I )~1984). The Alaska Power Authority has a number of specific 
powers, including (1) the right to perform reconnaissance studies, 
feasiDility studies, and engineering and design with r~spect to 
power projects, 2) the right to enter into contracts, (3) the 
right to issue bonds, (4) the right to exercise the power of 
eminent domain and (5) the right to construct and operat~ power 
projects. See ALAS~ St~T. §§44.83.080 (1984). 

Sections 44.83.300-44.83.360 deal specifically with the Susitna 
River Hydroel~ctric Project, the purpose of which is co generate, 
transmit and distribute electric paver in a manner that will (l) 
mini~i~e market area elecrrical power costs, (2) minimi~e adverse 
environmental and social i~pa~ts while enhancing environmental 
~alues to the extent ~ossible and (]) safeguard both life and 
property. ALASKA ST~T. i§44.83.300-44.83.Jl0 (1984), The Alaska 
Power ~uthority is pe~itted to contract for preliminary work on 
the Susitna Project (including preparation of plans and studies, 
preparation and submission of license applications, and other 
types of work necessary before actual construction of the project 
can begin) without seeking state legislative approval. See ALASKA 
STAT. §§44.83.325 (1984) (Editor's note). Additionally, the 
Alaska Power Authority is r~quired to obtain approval by the state 
legislature of its preliminary report on the Susitna Project, as 
provided in ALASKA STAT. §§44.83.325 (1984) before contracting for 
preparation of the site or contracting for actual construction ~f 
the project. See ~laska Sess. Laws, Ch. LJJ,§21. In addition, 
state legislative approval of the financing of tne pr~ject is 
r~quired. See ALASKA STAT. SS44.8J.360 (1977) 
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(B) ALASKA STAT. Bto6.15.030-46.15.185 {1982) ("Appropria­
tion and Use of Water"); ALASKA ADMIN. CODE tit. 11, 
§§93.040-93.140 (Jan. 1980) ("Appropriation of Water"). 

These statutory provisions and regulationg 9et forth the manner in 
which a right to appropriate water in Alaska may be acquired. 
They require that application for a permit to appropriate be made 
to the Department of Natural Resourc~s. See ALASKA STAT. 
§46.15.040 (1982); ALASKA ADHIN. CODE tit:-fl, §93.040 (Apr. 
1985). They also list certain criteria which must be conside~ed 
when evaluating the application. See ALASKA STAT. §46.15.080 
'1982); ALASKA ADMIN. CODE titl. 11,,93.120 (Apr. 1985). In 
addition, the cited statute and regulations specify und~r what 
conditions one who has been granted a permit to appropriat~ shall 
be granted a certificate of appropriation. 

(C) ALASKA ADMIN. CODE tit. 11, §§93.150-93.200.185 (Jan. 
1980) ("Dam Safety and Construction"), 

These regulati~ng (also pr~ulgated pursuant to ALASKA STAT. 
§46.15.030-46.15.185 (1982), discussed in (B) above) require a 
"certificate of approval" to be obtaineci from the Department of 
Natural Resourc~s prior to construction of dams as large as those 
proposed for the Susitna Project, Approval is based on informa­
tion contained in drawings and design data submitted with the 
application for the certificate, 

(D) ALASKA STAT. §16.05.870 ( 198J) ("Protection of Fish and 
Game"). 

This section required that any p~rson or governmental agency 
intending to "use, divert,,, or change the natural flow or bi!d" of 
a river, lake or stream, such as the Susitna Rive~, which has ~een 
designed as important to the spawning, rearing or migration of 
anadromous fish (l) notify the Oepart~ent of that intent and (2) 
await its approval of the construction. 

(E) ALASKA STAT. §§16.10.010-16.10.020 (1983) ("rnterference 
With Salmon Spawning Streams and Waters", "Grounds for 
Permit or License"), 

these sections essentially require that any person who vill erect 
a dam which may affect salmon spawning streams or waters first 
apply for and obtain a penait or license from the Department of 
~nvironmental Con9ervation. One purpose for which a permit or 
license may be granted is the development of power. As a condi­
tion for such a permit adequate fishways may be required. 
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(F) ALASKA STAT. U6.05.840 (1983) ("Fishway Required"). 

The Commissioner of the Department of Fish and Game may require 
that a fishway be provided for a dam built across a stream fre­
quented by sal~on or other fish, In the ~vent that a fishway is 
considered necessary, plans 1nd specifications must be submitted 
for approval, 

(G) ALASKA ADMIN. CODE tit. 18, §515.130-15.180 (Jan. 1978) 
("Certification"). 

Under Federal law, an applicant for a F~deral license to con~truct 
or op~rate a facility must make application to obtain from the 
State a certification of compliance with the Federal ~ater 
Pollution Control Act. 3J U.S.C. §1341 (1977), Issuance of such 
a certificate is governed by .\LASKA AO."tiN. CODE tit. 18, 
§§15.130-15.180. The procedures governing that certification 
process are set forth in these sections of the Code, 

(H) ALASKA STAT. §J8,05.020-l8.05.JJO (1984) ("Alaska Lands 
.\t: t ") • 

Thes~ sections ot the Alaska Statutes ~rovidP- the methods by which 
the Alaska Power :\uthor:.ty IIIBY obtain use of :ttate lands. The 
Department of ~atural Resources may lease, sell or otherwis~ 
dispose of state land to a state or political subdivision for less 
than its appraised value if such action is found b~ the Department 
to be fair and proper and in the best interests of the public. 
ALASKA STAT. §J8.05.ato (1984), The Department may issue permits, 
rights-of-way or easements on state land for roads and el~ctric 
transmission and distribution lines. A~SKA STAT. §38.05.810 
(1984). Prior to disposing of state land which is adjacent to a 
body of water or a waterway, the Department must determine whether 
the body of water or waterway is navigable or public water or 
neither, If it is navigable or publ i.e water, the Department may 
provide for easements or rights-of-way. ALASKA STAT. §38.05.127 
(a)(l984). 

(I) ALASKA STAT. §§46.40.030-46,40.040; 5§46.40,090-
46.40.100 0982) ("Development of Alaska Coastal 
Management Program"); ALASKA ADMIN. CODE tit, 6, 
§50.011-50.190 (Apr. 1984) ("Project Consistency with 
Alaska Coastal Management Program"). 

T~ese sections require that the Alaaka Coastal Policy Council, 
~cate agen~ies, and municipalities administer the resources within 
a coastal area in a manner consistent with the applicible district 
coastal management plan. The Susitna Project is located within a 
designated coastal resource district. 
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5. 

(J) ALASKA ADMIN. CODE tit. 18, §§15, 50 (Jan. 1984)("Air­
Qua1Lty Contr-ol"). 

The~P re~ulations pr-ovide for permit applications for various 
facilities as descr-ibed in ALASKA ADMIN. CODE tit. 18, §50.300(a). 
Applications for permits from the Depar-tment of Environmental 
Conservation must include information s.t forth in ALASKA ADMIN. 
CODE tit. 18, §§50.300(b), (c), (d), and (e). 

(K) ALASKA ADMIN. CODE tit. 18, §72 (Jan. 1983) ("Waste 
Wa t e r- D i s po sa 1 " ) • 

These regulations provide for permits issued by the Department of 
Environmental Gonservation for the disposal of domestic wastewater 
into or onto wat~rs or lands in Alaska, as well as general pennies 
for activities producing wastewater. ALASKA ADMIN. CODE tit. 18, 
§§72.015 and 72.920. 

(ii) The steps which the applicant has taken, or- plans to take, to 
comply with each of the laws cited abo ve are: 

(A) ALASKA STAT. §§44.83.010-44.83. 425 (1977), 1982 Supp.). 

The Alaska Power Authority has sought legislative approval of tts 
preliminary report on the Susitna Project. 

(8) ALASKA STAT. §§46.15.030-46.15.185 (1982); ALASKA ADMIN. 
CODE tit. ll, §§93.040-93.140 (Apr. 1985). 

An investigation of existing water rights has been completed 1n 
connection with the pennit required by the cited statute and 
regulations. the results indicate that the project ~ould have a 
materially adverse impact on existing water rights. In addition, 
the Alaska Power Authority has applied for a permit to appropriate 
~ater for the Susitna Project. In addition, the Alaska Power 
Authority has applied for a ~ermit to appropriate water for t~e 
Susitna Project from the Department or Natural Resources, and has 
been in cooperation with the Department in providing the necessary 
information to establish that such appropriation is in the public 
interest. 

(C) ALASKA ADMIN. CODE tit. 11, §§93.150-93.200 (Apr. 
1985). 

The required drawings and design data are contained in Exhibits B, 
F, and G of this Initial Statement. The Alaska Power Authority 
has applied for a certificate of approval. 
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(D) ALASKA STAT. Sl6.05.870 (1983). 

The Alaska Power Authority has notified the Depart~ent of Fish and 
Game of its intent to construct the project on the Susitna River. 

(~) ALASKA STAT. §§16.10.010-16.10.020 (1917). 

The Alaska Power Authority has apprised the appropriate Depart­
~ents of the Susitna Project and requested a ruling of its 
permitting requirements pursuant to the~e sections. Authorization 
pursuant to ALASKA STAT. §16.14.010 has been received from th~ 
Depart~ent of Environmental Cons~rvation. 

(F) ALASKA STAT. §16.05.840 (1977). 

The Alaska Power Authority has not1fied the Department of ~ish and 
Game of the Susitna Project. 

(G) ALASKA ADMIN. CODE tit. 18, i§lS.lJ0-1~.180 (Jan. 
1978). 

The Alaska Power Authority has notified the Department of Environ­
mental Conservation that it will seek a certificate of compliance 
with the F~d~ral Wat@r Pollution Control Act. Under Alaska 
regulations, appl1cation for iuch a certificate is made by serving 
on the Department a copy of the Federal license ~pplication con­
temporaneously vith submission of the application to the rederal 
agency. ALASKA ADMIN. CODE tit. 18, §15.180(c). The Alaska Power 
Authority has complied with this requi~ement. 

(H) ALASKA STAT. §38.05.020-38.0),030 (1982 Supp.). 

The Alaska Power Authority has requested a right-of-way for 
transmission lines from the Department of Natural Resources, 
Rights-of-way may be requested for an acce9s road and a railroad 
spur. If any state land acquired for the Susitna Project is 
adjacent to public or navigable waters, the Department Qf Natural 
Resources will determine whether easements or rights-of-way shall 
be provided. 

(I) ALASKA STAT. §§46.40.030-46.40.040; §§46,40,040-
46.40.100 (1982); ALASKA ADMIN. CODE tit. ~ 

§§50.010-50.190 (Apr. 1984). 

The Susitna Project will be reviewed for consistency with the 
coastal management plan of the borough of ~atanuska. This revi~v 
process is initiated when federal p~rmit-granting agencies forward 
copies of the Susitna application to the the Goveno~ of the State 
of Alaska (Office of ~anagement and Budget) 39 part of the federal 
per.nit process. 
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(J) ALASKA ADMIN. CODE tit. 18, S§l5, 50 (Jan. 1984). 

The Alaska Power Authority has requested a ~ermit from the 
Department of Environmental Conservation, and has submitted a 
proposed air quality control program along with suppl~mental 
information including a proposed monitoring program. 

(K) ALASKA ADMIN. CODE tit. 18, i72 (Jan. 1983). 

The Alaska Power Authority has r~que~ted a wastewater disposal 
permit from the Department of Environmental Conservation. 

IN WIT~ESS WHEREOF, the ap~licant, Alaska Power Authority, has 
caus~d it:i name t" be ~igned below by Rob-=rt B. He3th, it::> 
Executive Director, and its seal to be affixed h~r~to by 

--------------~· its 
-----· 1985. 

(SEAL) 

851025 

, this day of -------------------
ALASKA POWER AUTHORITY 

7 

Robert 1 •• Heath 
Ex~cutive ~irect~r 
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I. 

Chapter 83. Alaska Power Authority. 
Mdde 
1. Creation ;nd Orpmzat1on 1ft .W.83.010- .W.83.045l 
2. Pulpoee U.i Poweri I §t 44.83.070 - 44.83.0921 
3. FizwscW PMYWOU ttt 44.83.100-44.83.1601 
4. P- COIC Equalization Protp'&ID 1§t .W.83.162- .W.83.1651 
5. Power Pro)ec:l Fwul tl 44.83.170> 
8. Geaeral Provwou !It 44.83.177- 44.83.2401 
7. SuaatDa River Hydroelec:tnc ProJect 1§§ 44.83.300- .W.83.3601 
8. Rural Elec:cnftcatlon ReYOlvin1 Loan Fwui 1U 44.83.361- .W83.J631 
9. Eurv Protp'&ID for AJuk& In 44.83.380 - -14.83 ... 25) 

Artide 1. Creation and Organization. 
Secdoa 
10. LetWatlve flDdiD1 I.Dd pouC)' 
20. Creacion of authonty 
30. !'ilembenhip of the authonty 

Section 
40. Officers: meetlnp: quorum 
-&:1. Qualifications. powers. Uld dutan of 

offi cel'l and dlrectors 

Sec. 44.83.010. Legialative finding and policy. 1 aJ The legisla· 
ture finds, detennines and declares that 

268 
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§ 44 .83.020 § 44.83.030 

Ill there exist numerous potential hydroelectric and fossil fuel 
gathering sites in the state; 

t21 the establiabment or power projects at these sites ia necuaary tO 

supply power at the lowest reuenable cost tO the state's municipal 
electric, rural electric, cooperative electric, and private electric 
utilities, and regional electric authoritiea, and tbercby tO the con· 
aumen of the state, aa weU as tO supply emtiq or future indUBtrial 
needs; 

C3J the achievement of the goala of lowest reaaonable consumer 
power c:ona and beneficialloog-term economic growth and of estab­
liahiq, operauna and developm, power projects i.D the state will be 
accelenced and facilitated by the creation of an illstrumentality of the 
state with powers to eoDib'Uet. acquire, fiDa.Dce. and operate power 
projects. 

(b I It is declared to be the policy of the state, lD the interests of 
promoting the pneral welfare of all the people of the state, and public 
purpoeee, tO reduce coa.umer power costa IUld otherwise to eneourai(W! 
the loq-tarm ecoaomic growth oftbe state, iDc:ludiq the development 
of ite aatural 1"180Ur'CeS, through the estahliahment of power project.a by 
crutiq the publie eorporatian with powers, duties and function.a as 
provided in thiJi chapter. (I 1 cb 278 SLA 1976; am t 1 cb 156 SLA 
1978) 

......,, ...,._ - Foi"'MT''y AS 
..:.4.56.010. R.ftumbawd Ul 1980 

Sec. 44.83..020. Creadoa. of aa.tbority. There ia created the Alaska 
Power Authority. The authority 1s a publie corporation of the state in 
the Department of Commerce a.nd Econom1c Development but with 
separate and independent legal existence. 1 § 1 cb 278 SLA 1976l 

~~ ...,._- F-ty AS 
... 56.020. R.ftumiJind ID 1980 

Sec.. .....U.030. Membenbip of tbe autbority. The authority 
aball colllist of the followin;: directon: 

l 11 thrH public: directors tO be appointed by the governor and 
confirmed by the legialatun; only one director may be appotnted from 
each Judicial diat:rict deecribed ID AS 22.10.010: 

(2) the director of the office of numapment and budget, or the 
director's designee within that office. and three coiJUJ11Mlonen of pnn­
apal u.ecutive departments appo1nted by the governor. ( § 1 eh 278 
SLA 1976; am § 2 c:b 156 SLA 1978; am§ 2 eh 118 SLA 1981: am § 25 
ch 63 SLA 19831 
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~ 44.83.040 A~llA STAn:n:s ~ 44.83.040 

itr1Uor'1 rtO&ors. fori'DI!rly AS 
.W 56 030 !Wnwnbered 1n 1980. 

Croea nfenDCH. - For u-arunt1onal 
p!"VYIIIOftl relll.ed loll iJII IUtbonty"t 1981 
reortaruzauon. - ~ 15. ch. 118, SU 
1981 . 

Eft'ec:t ol uaeltdmnu. - "nle 1981 
BIIIID~nt uJftat the SlolbiKtiOD d.l1· 
1\aU.OD Ill aDd .... J.d iUblettlDB lbl 
wtu~:h Nad lbe aJDUIUMIOMnl ol allllolllll· 

lilt)' and fti'OII&I ...,., nacunl 
~. ~~~ Uld pubhc 
Jaa!Ju-. Uld ~- lbaLI ba"• tbe 
"fhu ud pn¥1l~ol~ Peep~. far 
the nlbt loll 'IOU! ud nuy not be cvaa~danod 
for ~ of qUOI'WII or 90Wif· ~ n. 
ame~at U.O subeuNI.ed ~r..hi'M pub-

he- for "fo~~t"' P~nr "d•recton.~ 

deleted ··It larp" premd1n1 ··to be 
appo1nloed~ and ldded "only one d1:'K"tor 
rnay be lppoinloed frvm each JUd&c:•l d11· 
tnct deembtd Ln AS 22.10.010" 111 pin· 

II" ph 1 1 J and 111b1tll ul.ed - Ule director of 
tbe d.i VI.IIO n o! bud,-et and IDAA.Ipme n t 
and r..hrM COftUDIMIOM111 of pnnapal 
IDCUU-.. dliputmea&a appo.&aloed b).' lobe 
,owwnor- for ··w mlll..lftdlloa.er o{ com· 
IIMII'U and ICOGODUC development~ Ill pin• 

p-apb 121. 

1be 1983 ~l. Ill~ •:Zl 
subebau.ed ~omc. oe ~~~' aDd 
blaclpt.. or the d.u~.or·t de.11"te wuh1n 
lhlt oftlce." for 'd.iYli&DB oC budflt 111d 

lllloiJYI'Imotn t . " 

Sec. 44.83.040. Otllcen; m.eeebsp; quoi"WD. 1 al The ~recton 
shaH elect one oftheir number ucbairmaD and may elect otherofficen 
they determine desirable. The powers of the authority are vested in the 
directors. and foW' direeton of th. authority coDStitute a quorum. 
Actioa may be taken 8Dd motioD.I &Dd raolutioD.I adopted by the 
authonty at a meetiq by the affirmative vote of a m.,ority of the 
directors. The direeton of the authority serve without compeDAtion. 
but they shall rece1ve the same travel pay and per diem as provided by 
law for board memben. 

tbJ The board may meet and tra.naact buatneu by an electronic: 
medium if 

( 1 J public: notice of the time and locations where the meeting will be 
held by an electronic medium haa been given in the same manner as 
if the meeting were held in a siD&Ie location; 

t21 participants and memben of the pubHc in att.en.dauc:e can hear 
and have the same right to participate in the meeting &9 it the meeting 
were conducted in penon; and 

• 3 I copies ofperunent reference matenals. statutes. reguJatioM. ed 
aud.io-vi1ual materials are reaaonably available to participanta and to 
the public. 

tc:1 A meeting by an electronic medium u provided in this section 
has the .!aJile legal effen aa a meetini in penon. 

1 dl A director of the authority may not vote on a reeolutton of the 
authonty relatinl to a leue or conuac:t to be entered into by the 
authority under thia ehapter if the director is a party to the lease or 
c:onuact or bae a di~ ownenh1p or eqwty 1nter'Ht In a finn. parmer­
shlp. corporauon. or 8.1110Clation that is a party to the contract or lease. 
When abataining from voting, the director must dixloae the reason for 
the abstention. A director who is a member of an electnc: cooperative 
that is organi..zed under or subject to the Electric and Telephone C:JOp· 
erative Act •AS 10.251 may vote on a resolut1on relating to a conLract 
or lease to which that cooperative IS a party. The director 9hall disclose 
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§ 44.83.045 ~ 44 .83.050 

the c:ooperatJve membershlp at the t1me of votmg. A resolution of the 
authonty that 15 approved by <t n.Eijonty of the directors present who 
are not blll'TI!d. from voting under thl!il !llubsectlOD is a valid action of the 
authority for all purposes. 1 § 1 ch 278 SLA 1976: am ~ 3 ch 156 SLA 
1978; am§ 3 ch 118 SLA 1981; am §§ 1. 2 ch 89 SLA 19831 

~· ~ - Formeriy AS 
44.~.040 Renumberwd tn t 980. 

EJhd of s==d-u.- Th• 1981 
... - dn ... n e.ublcnuloed ~dJI'fJC&Orl" ror 
-~. • .W.Utused ·thea.r 11u.mbft'" for 
~the~ •t 1..-..· and acidecl ··~ay 
elect" .,...citD&"otlwrot!lcen" tn the fim 
Mnleftell and IUbftltused "(our" for "tlvw-

precediJir ·~ra· Ill thl ..c:ond 111111· 
tenet . 

Tbe 1983 amaudmmll l&lbaltuted • • 
IDI.JOnty of the cbl'fJC&Orl" (or "at IIUt 

t:hl-ef! cbrMOrs" at thlr end ofthlr llurd -· 
~enee ol aubeKuon • 1 1 and ldded NbM!c· 
UOM •b...,_dl 

Sec. 44..83.046. Quallfteed.ooa. powers. aad dutie• of omeers 
aDd directon.t al The public directors shall be residents and qualified 
voters of Alaska &.Dd shall comply with the requirement.t of AS 
39.50.010-39.50.200 I conflict of interests•. The public directors shall 
serve overlapptq four-year terms. 

1 bl A vacancy in a directorship occurring other than by el(Jiiration of 
a term sball be rllled in the same manner u the oril!flnal appointment, 
but for the une%pired portion of the term only . 

tel The authanty shall employ &.D ezecuuve d.lrector who may, With 
the approval of the autbonty. employ addiuonal staff as neceuary . ln 
addition to its nafT of regular employees. the authonty may contract 
for and engage the sei'Vlces of legal and bond counael. consultanta. 
esperta. and financial and techrucal adviaors the authonty corunden 
neceuary for the purpoee of conducting studies, 1nvett1gationa. 
hearif118, or other proceedings. The board of directors aha.ll eatebliab 
the c:ompeaaatioa of the eucutive director. The e1.ecutive d.lrector of 
the authority ia subJect to the provisiolUI of AS 39.25.010-39.25 220. 
tl 4 cb 156 SLA 1978; am t 4 cb 118 SLA 19811 

a.wuor'1 ...._ - F'o1"11181'1y AS 
44 ~-045 IWDWDberwd ID 1980 

E.lrMt of ........... - The 1981 
IIDM!r'ldm.nt llocidmd ~p\l.blic:" ~ 

~d.i.rec10n"' and eublutus..t "•b.a.ll" ror "at 
luwe mu.~t" preeed.ina''be r-eaadenu" in the 
ftm •nwace. add.! "public:" pncedina 

"d.tnc\on: del~ " •t lup' followmr 
·~n- &nd. acidecl "cw.,.-l•ppml( 
pncedi ~q~ "four-yeu .:erma" 1 n the IIII:Dnd 
-WIDI'I Uld d1J~ the (Om:lllr tlurd lllln• 
WIDI'I wluch read "The four on.,.a.al 
dii"'C'tal'l at larp have lenni of one, two. 
thlw. and (our yean. reepect~vt!ly" 

5«. 44.83.050. Sudf. (Repealed. § 23 ch l56 SLA 1978.! 

Anlele 2.. Purpoae aDd Powers. 

s.eaoa 
70 ~ of the •utbonty 
80 Ptl•era of the euthonty 
90 Ptl.,..,r oonuacu and the Aluka Pubhc 

Utthta• Com~~U~~Ion 

!n Authont)' for mun1c1p&ltu• aud 
uuhttet ID enlol!r an10 power Mlet 
rontracU 
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~ 44.83.070 ~ ~4 . 83 . 080 

Sec. 44.83.070. Purpose of the authority. The purpose of the 
authority IS to promote. develop and advance ~he general prospenty 
and economic welfare of the people of AJaska by provtdtng a means of 
constructing. acquinng. financmg and operatmg 

111 power projects; and 
12 l facthties that recover and use waste energy. ' ~ 1 ch 278 SLA. 

1976: am § 5 ch 156 SLA 1978; am§ 1 ch 133 SLA 19821 

lleYi8or'• ~ - Formerlv AS 
-M 56.070 RellwnberM ID liJBO . 

£fhct of -• d 111a. - 'nle 1982 
amendment 'ubwtuted pu~~rraphs · 11 
and 121 for "power producnon fac1htiH lim-

1ted ID fOSIIIl Nei. wmd ..,-er. UcUI. 
potMrmal. hydro.lectne. 01' !Olar .-ro 
product.JoD aDd •uY eMI"'J' con.rvauon 
facilitlH.~ 

Sec. 44.83.080. Powen of tbe authority. In furtherance of ita cor­
porate purpoeea. the authority has the folloWlng powers in addition to 
its other powen: 

1 1 1 to sue and be sued: 
(2) to have a seal and alter it at pleasure: 
131 to make aad alter bylaws for Ita organization and intema.l 

management; 
1o&1 to ad;:,pt regulat1ona goverrung the exercise of Its corporate 

powers: 
15 J to acqwn. whether by construction. purchase. g1tl or leaae, and 

to Improve. equ1p, operate. and mainwn power projects: 
16l to 1aaue banda to carry out any of ita corporate purpoeea and 

powers. Including the acquisition or conatrucuon of a project to be 
owned or leased. aa lnaor or lessee. by the authonty. or by another 
penon. or the acqui'lltton of any Interest: in a proJect or any ril(ht to 
capacity of a project. the establishment or 1ncreue of reserves to secure 
or to pay the banda or mt.erest on them, and the payment of all other 
coats or upenses of tbe authority incident to and necessary or 
convenieat to earry out Its corporate purpoaea and powers: 

•7l to sell. lease aa leaeor or lessee. ezchanp, donate. convey or 
encumber in any manner by morqap or by creation of any other 
security interest. real or personal property owned by it. or 1n which It 
haa an interest, when. in the Judgment of the authority, the action is 
m furtherance of Ita corporate purposes; 

•81 to accept lifts, grants or Joana from. and enter mto contracta or 
other tnmaacuona regarding them. Wlth any penon: 

+91 to deposit or 1nvest ata fwlda. subjec:t to agreementa wtth 
bondholders; 

1lOJ to enter mtocontracts w1th the Untted States or any penon and, 
subject to the laws of the United States and subject to concurrence of 
the legulatun. vnth a fonngn country or its agenetes. for the financtng, 
construction. acqwsmon. operation and maintenance of aJI or any pan 
of a power proJect, etther iru1de or outstde the state, and for the sale or 
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§ 44.83 .080 ~ 44.83.081) 

transm.iNion of power from a project or any nght to the capac1ty of it 
or for the sea~nty of any bonds of the authority issued or to be issued 
for the project: 

c 111 to enter into contracts with any penon and with the Uruted 
States, aDd, subject to the laws of the United State! and subject to the 
conCW'T'ence of the legialature, with a foreign country or ita agencies for 
the purchaae, sa..le, e:1change, tranam..ission. or use of power from a 
project, or any rigbt to the capacity or it: 

r 12l to apply to the appropriate agencieB of tht: '!.tate, the L'nited 
State! aDd to a foreign country and any other proper agency for the 
permit& liced.l88, or approvaLs 88 may be neeesaary, aJ. -d to construct, 
maintai.D and operate power projec:ta in accordance With the hceuaes or 
perm.ita, and to obtain, hold and uae the licenaea and pennit:l m the 
same manner 88 any other penon or operating unit: 

tl3) to perform reconn•iuance ttudies, feasibility studies. and engi­
aeeringl.bd deeigD with J'8P8Cf. to power pfOJec:ta: 

114) to enter into eantracu or qreementa with respect to the exer­
cise of any of ita powers. and do all tb.inp nec:euary or convenient to 
cany out ita ~.:orporat.e JNl'POMI and uerciae the powel"' gnmted in this 
chap&er: 

c 15l to e::.:ereise the power of eminent domain in ~.t.c:cordance vnth AS 
09.55.240 - 09.55.460; 

1 16l to recommend to the legislatun 
cAJ the iaeuance of general obhption bonds of the state to 6nance 

the construction of a power project if the authority first determines that 
the project caDD.ot be financed by revenue bonds of the authority at 
reuoDable rata of i.Dierest; 

1 B) the pledp of the credit of the !ltate to guar&Dtee repayment of all 
or uy portion of revenue bond.a i111ued to a.ui.st in construction of power 
projeeta: 

CCl an appropnatlon &om the general fuDd 
W for debt llervlce on boud8 or other project purposes; or 
tli) to reduce the amount of debt finanein1 for the project: 
COl an appropriation to the power project fuDd for a power project: 
IE) (Repealed. § 16 dJ 161 SLA 1984.] 
tFl development of a project under financing lll'T8.Dgement:l with 

other entities uaing leveraged leases or other financing methods; 
tGl an appropriation for a power project acqwred or constructed 

under the enei'JY propam Cor Alaska tAS 44.83.380-44.83.4251 c§ 1 
c:h 278 SLA 1976: am §t 6- 11 c:h 156 SLA 1978: am ~§ 16. 17 c:h 83 
SLA 1980; am§ 5 c:h 118 SLA 1981; am § 16 ch 161 SLA 19841 

..,._.,, .,..._ - Fcm~Y!riy A.S 
44.56.080 Renumbered Ill HMO. 

ElrMt Gl ...-.-u... - Tbe 1980 
amendiDenliiiMrUd in. tbl m.uldle or pul• 

,.,e •131. ~r ... bll•tY IU.Mba and •ftll· 
neenq &ad delup..- and lddecl puqraph 
'16• 

11w 1981 amendment added subpara­
IRPb •Gl or puqrapb • 161 

Tbe 1984 amendment ,_pealed para· 
VlpA tl61cE!. 
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§ 4-1 83.090 ) -'~ S3.090 

Sec. 44.83.090. Power contracts and the Alaska Public 
Utilities Commission. Ia) The authority sha:l. 1.1 add1uon tD the other 
methods wh1ch tt may find advantageous, provtde a method by wh1ch 
municipal electric. rural electric, cooperatl\'e electric, or private elec· 
tric utilities and regtonal electric authorttle!l, or other persona autho­
rized by law to eng2ge in the distribution o( electricity may secure a 
reuonable share of the power generated by a project, or any mterest 
in a projtet, or for any right to the power and shall sell the power or 
ca.U!:P lh• JlOwer to be sold at I he !owrsl ,.,.A~nn1hle pr·-:-~s ,, ~~r~ ':OYer 

the full cost of th~ ~h:ctncaty or ierv1ces, mdudmg e3p1tal and 
operating costs, debt coverage as ccns1dered appropriate by the author­
ity, and other charges that may be authorized by AS 44.83 .010 -
44.83.425. Except for a contract or lease entered mto under AS 
44 83 .380- 44.83 . ~25. a contract or lease for the sale, tran!lmlss!on 
and distnbutlon of power generat.A!d by a proJect or any right to the 
capac1ty of it shall prov1de: 

(11 (or payment or all operatmg and maintenance expenses of a 
prOJect and cosl9 of renewals. replacements and 1mprovemenlll of 1t; 

(2) for interest on and amort1zatton charges !IUfficient. to retae bonds 
ofthe authority 1ssued for the proJect and reserve!! for them, plus a debt 
service coverage factor as may be deurmined by the authority to be 
necessary for the marketab1hty of lts bonds: 

13) for momtonng of the proJect by the authority or Its agents; 
t41 for full and complete disclosure to the authority of all factors of 

cosu in the uansm1.s.ston and d1stnbut10n of power, so that raus to any 
persons may be fixed 1nltlally 1n the contract or lease and may be 
adJusted from ttme to tsme on the bas1s of true cost dat.a.; 

(5) for periodic revu;1on.r; of the servu;e and rates Ul penon• on the 
basia oC accurate cost data obtained by ttle accounting methods and 
systems approved by the directors and 1n furtherance and effectuation 
of the policy declared 1n ASH 83.010- 44.83 .425; 

(61 for the cancellation and tenntnauon of a contract or lease upon 
v1olatton of Its terms by an:-- person. 

171 for .sec:unty for performance as the authonty may cons1der prac· 
ticable and advisable, 1ncludang prov1s1ons assurang the contmuance of 
the diatributton and tran.smassion of power generated by a proJect and 
the use of its facilities for these purposes; and 

(8} other terms not inconsistent w1th the prov1s1ons and policy ofth1s 
c:hapter as the authority may consider adVJ.sable 

Cbl The authority IS not subJect to the JurisdictiOn of the Alaska 
Pubhc l:td•t•es Comml::oShln ~utnmg 1n A.:;i H ;i;J tJlO - H :i3 ~25 
granu the authonty any Jun::idu.:t1on over thl! -rvu.:~::o or rato!.i ol any 
public uUiity or dtmtntshes or otherw1se alters the JUrisdiction of the 
Alaska Public Ut1ht1es Commission With respect to any public utJilty, 
1ncludtng any raght the commiSSion may have to rev1ew and approve 
or disapprove contracts for the purchase of electnclty by a pubhc util· 
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~ .w.B3.092 

tty 1§ 1 ch 278 SLA 1976: am~ 12 ch 156 SLA 1978: am~ 6 ch 118 
Sl..A 198ll 

llev'i10r'1 1101e1. - Fonnerly AS 
44 .56.090 Renumbered 1n 1980 

Etr.ct of ameadmeau. - The 1981 
amendment 'ubllututld. ··u~pt for a 
contnct or leue ancered uno under AS 
44.83380 - ..... 83 .a~. a" for "11" 

precedin1 ··contract" and •ddtd ·or le~" 

precedina "for the sale" 1n thl! MCOnd ~n· 

tenu ofsubNCtlon •a' and added "or In• · 
followtnl "contract" 1n paragraphs • " ' and 
•61 ofsut.ect1on ·a • 

Sec. 44.83.mt2. Authority for miiDicipalities IUid uti.litiH to 
elller i.ato power ...._ eoDtracta. The authority illld any mumc· 
ipality or public: or private entity operatin11 an electnc utlhty. or a 
municipality or private entity and another muruc1pality or pnvate 
entity, may eater into a contract providing for or relating to the 5ale 
or electric power by the authority to the municipality or entity. or by 
the municipality or entity to another municipality or entity . The 
contract may provide 

Ill that the amounts payable under tbe contract are operating 
espeMn of the utility and are valid and binding obligations of the 
municipality or other entity payable from tbe grosa reveDuet of the 
Utllity; 

1 21 for one or more appropnauona of the amounts payable under the 
contract; 

131 Cor tbe municipality or other entity to auum.e the obligations of 
another contraeung party in the event of a default by that party: 

141 that after completion or a project the munlclpality or other entity 
is obligated to make paymenta notwithatanding a suaperuuon or reduc· 
t1on iD the amount of the power supplied by tbe project; or 

15) that paymenca under the contract are not subJect to reduct1oo by 
of&et or otberwiae. t§ 3 ch 89 SLA 19831 

100. BoDell O( tM lut.bonty 
105. Bonde far pcl'l"ar p~ under the 

enmv Pr'Oif&JD far AJuka 
110. l'Tult 1 ndentun~ and tn.llt &II""" 

menca 
120. Vaiuiity ot pleclp 

130 !llonh1t11hty on boBda 
loW. Pleclp o( the sul.e 
150. Tu a~empuon 
160. Bonde le1al 1nve.unanta far fi. 

dUCI&nft 

Sec. 44..83.100. BoDd• of th• authority. tal The authonty may 
bono• money and may issue bonds. mduding but not h.rruted to bonds 
on wluch the pnnc1 pal and mterest are payable • l1 exd usi vely from the 
ancome and rec:eapta or other money denved from the proJect financed 
with tbe pi"''Ceeda or the bonds; !21 esdusively from the 1ncome and 
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~ -44.83.105 AiA.sKA 5T A n:TtS ~ 44.83.105 

receapts or other money derived from designated proJects whether or 
not they are financed in whole or in pan with the proceeds of the bonds; 
tJl from its income and recetpts or other assets generally, or a desig­
nated pan or parta of them: or ! 4 J from one or more re"eaue-produc10g 
contracts inclwling a contract providing for the secunty of the bonds 
made by the authority with any person. The authonty may issue bonds 
10 pay, fund or refund the principal of, or interest or redemption pre­
miums on, boncb iuued by it, whether or not the bonds or interest to 
be funded or refunded have become due. 

(b) Bonds shall be authorized by rei!Olution of the authority, and 
1hall be dated and ahall mature u the resolution may provide. except 
that no bond may mature more than 50 yean from the date of its issue. 
Bonds shall bear incerest at the rates, be in the denommatlons. be in 
the form. either coupon or registered, earry the regtStraUon pnvilegu, 
be e:ucuced in the manner. be payable in the medium of payment. at 
the placee, and be wbject to the tenna of redemption which the resolu­
tion or a sut.equeDt raolution may provide. 

(cl All bocds, reprd.leu of form or character. shall be DegOtiable 
inat:nunents for all tbe pu.rpoees of the Uniform Commercial Code. 

<dl All bcm.cb may be eold at public or privace sale in the manner. for 
the priee or price., and at the time or times which the authority may 
determine. (§ 1 ch 278 SLA 1976) 

Rnt.or'1 aoc.ea. - Form.rl)' AS 
66.56.100. lttD.Wilbllnd in 1980. 

Sec. 44.83.105. BoDde lor power projecU Wider the enei'IY 
propw~~ for Aluka. The authority may borrow money and i.MUe ite 
bonds for the acquilit.ion or conatructioa of power prv.Jecta to be 
acquind or conatruc:ted UDder the eaerv program for Alulr.a. The 
principal of and interest on the bonds are payable from money derived 
from tbe aale of whoi-..Je power from power proJects financed under 
AS 44.83.380-44.83.425 from tbe power development fund or fi-.,m a 
eource refel'T'ed 10 tD AS 44.83.100 u the authority determinea. "!'he 
bonds may be iMUed if 

Ill appropriat.iona to the power tlevelopment fund for the power 
pruject. are inllufficient to cover the coat of aec,uiring or con.atruc:ting the 
power project.; and 

!2) the authority determines that the amount of interest the author­
ity will pay oa ite boacb ia not more U1.aa altertultive coata of securing 
money from other eources, exCl'pt for tbe paeral fund. 10 pay for tbe 
ac:quiaitton or c:oa.u-w:uon o( the power pJ'O!ect.. ! § 7 ch 118 SLA 1981; 
am§ 4 ch 89 SLA 19831 

Efi'Kl ol • 1 ca. - Tba 1983 tuted ·~~~.~,. ~ .. for ~thai! IJoorrrr.-... 
-~l. diVIded r.bl teel~OID IDal ~ cleleud ~lball .. pnadiq .. .,._ I lA baad&, •• 
-.r~Uinc.; ID th• ftna -~. ~lllti• aDd SYIIItiluied W• iiUiruap ~ 
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§ 44.83.110 STATE Go\'"ERNMENT § 44.83.110 

"for the acquialtlon or conatruct1on" for "on 
wh1ch" at the end; 1n the MCOnd sentence, 
inserted "of" followtng "pnnc1pal" and 
added "on the bonds" folloWing "and inter­
nt" aDd added the langu.age bermrung "or 
from a 10un:e" to the end; and 1n the tlurd 

sentence. added "The bonds may be 
IIIUed" at the betpnn1ng. added ''the 
authonty determines that" at the 
betinning of parqnph • 21. and maned 
"from other !Oun:es. except for the general 
fund" in parqraph t21. 

Sec. 44.83.110. Trust indenture• aad tnut ap'eemeatll. tal In 
the discretion of the authority, an isaue of bonds may be secured by a 
trust indenture or trust agreement between the authority and a corpo­
rate trustee !which may be a trust company, bank, or national banking 
asaoc:iation, with corporate trust powers, located inside or outside the 
state) or by a secured loan agreement or other instrument or under a 
reaolution giving powers to a corporate trustee by meana of which the 
authority may 

( 1 l make and enter into any and all the covenants and agreements 
with the tnl8tee or the holders of the bonds that the authority may 
determine to be neceuary or desirable, including, without limitation, 
covenant~, provisions, limitations and agreements as to 

(Al the application, investment, deposit, uae and disposition of the 
proceeds of bonds of the authority or of money or other property of the 
authority or in which it baa an interest; 

!B) the fizing and collection of rentala, charges, fees or other con­
sideration for, and the other tenn.a to be incorporated in, contracts with 
rupect to a project or to generated power; 

(Cl the assignment by the authority of ita rights in contracts with 
respect to a project or to generated power or in a mortgage or other 
security interest created with respect to a project or generated power 
to a trustee for the benefit of bondholders; 

(0) the terma and conditions upon which additional bonda of the 
authority may be iuued; 

(E) the vetlting in a trustee of rights, powen, duties, funds or prop­
erty in tru8t for the benefit of bo:uiholders, including, without limi­
tation, the right to enforce payment, performance, and all other rights 
of the authority or of the bondholders, under a lease, power of contract, 
contract of sale, mortgage, security agreement, or trust agreement 
with respect to a project by ilijunction or other proceeding or by taking 
pouesaion of. by agent or otherwise and operating a project and 
collecting rents or other consideration and applying the same in accor­
dance with the trust agreement; 

t2) pledge, mortgqe or uaign money, leaaes, agreements, property 
or other rights or ueets of the authority either presently in hand or to 
be received in the future, or both; and 

C3) provide for any other matters of like or different character which 
in any way affect the security or protection of the bonds. 

Cbl Notwithstanding any other provisiona of this chapter, the trust 
indenture, trust agreement, secured loan agreement, or other 
instrument or the resolution constituting a contract with bondholders 
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~ 44.83.110 ~ 44.8.'3 .110 

shall contain a covenant by the authority that it will at all times 
maintain rates. fees or charges sufficient to pay. and that a contract 
enterM into by the authonty for the sale. transm1ssaon or d.Jstributton 
of power shall contain rates. fees or charges sufficient to pay the costs 
of operation and maintenance of the project. the principal of and mU!r· 
~ton bonds issued under the trust agreement as the sam• severally 
become due and payable. to provide for debt service coverage as con­
sidered neceaeary by the authority for the marketing of its bonda and 
to provide for renewals, replacementa and improvements of the proJect, 
and to maintain reaervet required by the tenns of the tru.at agreement. 
Thia subsection doee not require a covenant that variea from a 
oovena.nt entered into in accordance with the provisions of A..~ 

44.83.380 - 44.83.425. 

lei For the pW"p)MM of I«Uriac ey one or more l88ues of its bondl. 
the authority may atabliah one or more speaal funds. caJied "capital 
reeerve funds' .. and ahaU pay mto thoee capitall"'f!Mrve funds the pro­
ceed~ of the sale of ita boDdl 8l1d aD)' other money that may be made 
available to the authority for the pul"pC*'S of thoee fuDda from any 
other BOW'Ct!. The funda ahaU be established only if the a11thority deter­
min• that the est.abli&bment would enhance the marketability of the 
bonda. All money held 1n a capital reaerve fund, u:eept u provided tn 
this aection,ahall be ll8ed u required. aolely for (ll the payment of the 
principal of, and intereat on, bonds or of the sinking fund payments 
with respect to thoee bonda, (2) the purchase or redemption of bonda. 
or (31 the payment of a redemption premium required to be paid when 
thoee bonds are redeemed before maturity; however. money in a fund 
may not be withdrawn &om it at BDY time in an amount that would 
reduce the amouat of that fund to lea than the capitali"I!MJ'Ye requin!­
m.nt set out iD t2l of thU suheection, DCe1't for the pW"ppOe of makiDK, 
with respect to thoee bonda. payment, wben due. of principal. mterest. 
redemption premiWIUiaa.d the llinkinl fund paymenta for the payment 
of which other money of the a11thority ia not available. mcome or 
interest earned by, or increment to, • capital reserve fund., due to the 
invettment of the fund. or BD)' other amounts in it. may be tn.nsferred 
by the authority to other funds or accouats of the authority to the 
extent that the transfer does not reduce the amount of the capit.aJ 
reeerve fund below the capital reeerve fund requirement. 

(d) 11 the authority decides to issue bonda secured by such a capital 
reaerve fund, the bonds may not be iuued if tbe amount tn the capital 
teMrve fund. is let~~~ than such a.n amouat u may be ettahliahed by 
raollltlon of the a11thority (caJJed the "capital reserve fund reqwre­
ment" I, unJeae the a11thority, at the time of taawmce of the obl.igatlona. 
d~1ts in the cap1tal reeerve fund &am the proceeda of the oblip.bons 
to be lUlled or from other !OW"CeS, aD amount whu:h, together with the 
amouat then in the fund, will not be leas than the cap1tal reeerve fund 
requirement. 
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§ 44.83.110 § 44.83.ll0 

tel In computing the amount of a capital reserve fund for the purpose 
of this section, securities m which all or a portion of the funds are 
invested shall be valued by some reasonable method established by the 
authority by resolution. Valuation on a particular date shall tnclude 
the amount of any interest earned or accrued to that date. 

I f) The chalnnan of the authority shall annually. no later than Jan­
uary 2, make and deliver to the governor and the legtslature a certif· 
icate stating the sum. if any, required to restore any capital reserve 
fund to the capital reserve fund requirement. The legislature may 
appropriate such a sum, and all sums appropriated during the then 
current fiaca.l year by the legislature for such restoration shall be 
deposited by the authority in the proper capital reserve fund. Nothing 
in this section creates a debt or liability of the state. 

1 gl When the authonty has created and established a cap1tal reserve 
fund, the commiasioner of revenue may lend surplus money in the 
general fund to the authority for deposit in a capital reserve fund in an 
amount equal to the capital reserve fund requirement. The loans shall 
be made on such terms and conditions u may be agreed upon by the 
c:ommialioner of revenue and the authorty, including without limi· 
tation terms and conditions providing that the Joana need not be repa1d 
until the obligations o( the authority secured and to be secured by the 
capital reserve fund are no longer outsttnding. 

lhl If the authority decides to covenant to issue or to iuue bonds 
secured by a capital reaerve fund. the honda may not be issued until 10 
days after the authority bas mailed notification to the State Bond 
Comminee and the Legislative Budget and Audit Committee by 
certified mall of 1ta mtention to establiab a capital reserve fund to 
secure the bond iasue. The notificabon shall 1nclude the amount of the 
capital reeerve fund to be established, the amount of bonds proposed to 
be iuued. and the total cost of the project for whith the bonds are to be 
issued. The notification shall be accompanied by an estimate by the 
authority of the need to withdraw money from the cap1tal reeerve fund 
durin~ the term of the bond issue. the amount that it may be necessary 
to withdraw, and the time at which withdrawals are estimated to be 
needed. The authority shall mnually prepare a revised estimate. con­
Sidering the same factors, and a statement of all withdrawals that have 
occurred from the date of iuuance of the bonds to the end of the calen­
dar year. The revised estimate and statement shall be submitted to the 
State Bond Committee and the Legislative Budget and Audit Commit· 
tee by January 30 of the succeeding year. t§ 1 ch 278 SLA 1976; am 
§§ 13. 14 ch 156 SLA 1978; am § 2 ch 133 SLA 1982; am § 5 ch 89 SLA 
1983) 

Revt.or'a ao&u. - Formarly AS 
44.56.110 Renumbered 1n 1980. 

Effect ol uaeadmea&a. - Tha 1982 
amendment added 1uba«uon •h1 

The 1983 amendment. 1n •ubeec:tton •b•. 
1Ub1t1tuted the lanfU.IP bqlnnllll "the 
trual Indenture. trut qreement" '"d 
ftllbq "c:onat1tutlq a contract •1th 
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bondholden· for "tht> tr-ust ~mt>nl · 
neu th I' betp nn.1 ng of the fust sentence 
o~nd acidrd. the weond sen~nce 

~ .w 83.140 

Sec. 44.83.120. Validity Q( pled1e. It IS the mtent1on of the leg· 
1slature that a pledge made m respect of bonds is considered perfected 
and IS valid and binding from the time the pie\.'1 ~ is made; that the 
money or property so pledged and thereafter received by the authority 
shall nnmed..iately be subject to the lien of the pledge wtthout physical 
delivery or further ac:t: and that the lien ofthe pledge shall be valid and 
binGlDg aa against all parties haVIng clairru of any lund 1n tort. 
contract or otherwise aga.i.nst the authority Irrespective of whether the 
parties have notice. ~either the re!JOlunon. trust agreement nor any 
other instrument by whic:h a pledge is created need be recorded or filed 
under the provisions of the lJniform Commerc1al Code to be perfected 
or to be valid, binding or effecttve against the partle9. < § 1 c:h 278 Sl..A 
1976; am § 6 ch 89 SI.A 19831 

1Wrilor'1 110'- - Formerly AS 
+6.56.120 Renumbered Ill 1980. 

Den of •menstwenca. - The 1983 
amendment. ~tu* ~,, cnnedancl 

per{laeei &ad II YIJ1d'" ror •• sbaJJ ~ vai.Jdft 
near tbe bef1Dni1111 o£ lhe rim Mn&e­
a.ad 1~1'\«1 ftperf.ected 01' ID be" Ln lM -· 
oad .aYW:~t 

See. 44.83..130. Nonliability OD bond... tal ~e1ther the memben of 
the authority nor a penon eucunng the bonds 18 liable penona.lly on 
the bond& or is subject to penoDB.lliabuity or accountability by reasoa 
of the iasuance of the bonds. 

tbJ The bonds isaued by the authority do not constitute an ul.debled­
nesa or other liability of the state or of a political subdivision of the 
state, except the authority. but shall be payable solely from the income 
and receipts or other funda or property of the authority. The authority 
may nat pledge the faith or c:nd.it of the state or of a poliuc:al subdi­
vu.ion of the state, exc:ept the authority. to the payment ofa bond and 
the i.tluance of a bood by the authonty does not dJrectly or mdirectly 
or c:onU!Ipntly obhgate the state or a pohtu:al subdivision of the state 
to apply money from. or levy or pledge any form of tax.auon whatever 
to the payment of the bond. 1 § 1 cb 2iR Sl..A 1976l 

.Rnieor't DOioeL - Formerl)' AS 
44 . ~6 130 R.enu.m~red 1n 1980 

Sec. 44.83.140. Pled1e of the •tace. The state pledges to and 
agrees with the holden~ ofbond.s wued under thJs chapter and With the 
federal agency wtuch loans or c:ontnbctes funds 1n respect to a project. 
that the state Will not hm.~t or alter the ngbta and powers ves\ed in the 
authonty by thJs chapter to fulfill the terms of a c:onuact made by the 
authconty with the holden or federal agency. or many way impair the 
nghts and remedies of the holden until the bonds. together With the 
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interest on them with interest on unpaid installments of interest. and 
all costs and expenses in connection with an acuon or proceeding by or 
on behalf of the holders. are fully met and discharged. The authority 
is authorized to include this pledge and agreement of the state. insofar 
as it refers to holders of bonds of the authority. m a contract with the 
holders, and insofar u it relates to a federal agency, in a contract with 
the federal agency. (§ l ch 278 SLA 19761 

Revieor'• aoee.. - Formerly AS 
44.56.140. Renumbered 1n 1980 

Sec. 44.83.150. Tu esemptiou. All property of the authority Is 
public property devoted to an essential public and governmental 
function and purpose and is exempt from all taxes of the state or a 
political subdivision of the state; however, the authority may make 
payments m place of taxes in amounts equal to the real and personal 
property taxes which would be assessed on its real and personal prop· 
erty by each political subdivision in which its property is located to the 
same extent as if that property were priva.te property and the authority 
were a non-public corporation. All bonds issued under this chapter are 
issued by a body corporate and public of this state and for an essential 
public and governmental purpose and the bonds and the interest and 
income on and from the bonds and all income of the authority are 
exempt from taxation except for transfer. inheritance and estate taxes. 
1§ 1 ch 278 SLA 1976; am § 15 ch 156 SLA 1978> 

Revi10r'1 aoee.. - Formerly AS 
44.56.150. Renumbered 1n 1980. 

Sec. 44.83.160. Bonde legaJ inveetmenta for fiduciaries. The 
bonds of the authority are securities in which all public officers and 
bodies of the state and all municipalities and municipal subdivisions. 
all insurance companies and associations and other persons carrying 
on any insurance business. all banks. bankers. trust companies, 
savings banlc!, savings associations. including savings and loan asso­
ciations and building and loan associations. investment companies and 
other persons carrying on a banking business. all administrators. 
guardians. executors, trustees and other fiduciaries. and all other 
persons whatsoever who are now or may hereafter be authori.zed to 
invest in bonds or other obligations of the state, may properly and 
legally tnvest funds including capital in their control or belonging to 
them. Notwithstanding any other provisions of law. the bonds of the 
authority are also securities which may be deposited with and may be 
received by all public officers and bodies of this state and all munic­
ipalities and min1cipal subdivisions for any purpose for wh1ch the 
deposit of bonds or other obligauons of the state is now or may 
hereafter be authorized. (§ 1 ch 278 SLA 1976) 
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ILe..UOr's IIOIH. Fomwrlv AS 
44.56.160 Renumbertd 1n 1960 · 

Article 4. Power Co11 Equalization Program. 
Sedioa Seccioa 
162 Pawt r COlt eq uah.zauoo 
163 ~~tmen~ to IJU"'IH' cost 

lfqll.ll!.l.z.ltiOft 
164. Equah.zauon Ullt~nce to ut1ht1es 

not ~loed by Pubhc l"uhu" 
Conuruae1o" 

165. Conunu1n1 approp"auon ror pow•r 
coat rqualwauon 

Sec. 44.83.162. Power co1t equalizatioD. t a 1 The power c011t 
equal.iz.ation fund is established as a separate fund for the purpose or 
equalizing power cost per kilowatt-hour statewide at a C'08t close or 
equal to the mean of the C'08t per kilowatt-hour 1n Anchorage. 
Fa.irbanlta. aDd Juneau by paytng money from the fund to eligible 
electric utilitiea in the state. The fund shall be admm1stered by the 
authority u a fund distinct from the other funds of the authonty. The 
fuDd is compoeed. of money appropriated for the pu.rpo!M! or providing 
power cost equalization to eligible electric utilitiea. 

l b 1 The coata uaed to calculate the amount of power cost equah.z.ation 
for all elecmc utilities eligible Wlder ~tus sett1on 1ndude all allowable 
c:011ta, u:cept return on equity, uaed by the conun.i.seion to detennme the 
revenue requirement for electnc utilities subject to rate regulation 
under AS 42.05. The coats uaed in deterDUtl.IDg the power coat 
equalization per k.ilowatt-hour shall uc:Jude any other type of a.ssis· 
tance that reduces the customer's costa or power on a kilowatt·hour 
baai.s aDd that is provided to the eleetnc: utility withm 60 days before 
the conuniseion determines the power coat equalization per lulo· 
watt-hour of the elecmc uulity. 

!CJ An elig1ble electnc utility is enutled to rece1ve power coat 
eqt.alizatlon 

( 1 I for sales of power to local community facilities. caleulated 1n the 
iliJirel&te for each com.m.uruty served by the electric Utility. for actual 
eonawnption of not more than 70 kilowatt·boun per month for each 
ret1dent of the community: and 

(21 ror actual conaumpuon of not more than 750 kilowatt·houn per 
month aold to each customer io all claaaes served by the electnc utility 
except to customers or the utility under '11 or this subsectlon. 

•dl The amount of power coat equaliZation provtded per kilo­
watt-hour under 1c1 of th.is section may not exceed 95 percent of the 
power costs, or the average rate per ehg1ble kilowatt-hour sold. 
wh&chever I !I less. as detennined b~· the conurusston. However. 

• 1• dunng the state fiK&l year tbat beguu July 1. 1984 the power 
COIIts for wh1ch power cost equalizatton may be paid to an elecmc 
ut1lity are limned to mmimum power coats of more than 8.5 cents per 
kilowatt-hour and less than 52.5 cents per kilowatt·hour: 
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121 dunng each following state fiscal year. the power costs for which 
power cost equalization may be paid to an electnc uuhty shall be 
adJusted by the commasaaon. considering the rate of change m fuel cost 
and power demand; and 

131 the power cost equalization per kilowatt-hour may be determined 
for a utility without historical kilowatt-hour sales data by using kilo­
watt hours generated. 

eel An electric utility whose customers receive power coat 
equalization under this section shaH set out in its tariff the rates 
without the power coat equalization and the amount of power cost 
equalization per kilowatt-hour sold. The rate charged to the customer 
shall be the difFerence between the two amounts. Power cost 
equalization paid under th.ls sectton shall be used to reduce the cost of 
all power so&d to local commuruty facilitles. in the aggregate. to the 
extent of 70 kilowatt-hours per month per restdent of the communaty. 
and to reduce the coat of the first 750 kilowatt-hours per C\dtoner per 
month for all other claues served by the electnc utility 

t fl The power cost equalization program shall be admJrustered by the 
authority baaed on a detennination by the coiJUJlUI8aon under •b• and 
cd) oft.ru. aec:tion of power cost equalization per kilowatt-hour for each 
eligible electric utility. 

t gJ An eligible electric utility may not be demed power cost 
equalization becauae complete coat information IS not ava1lable. An 
eligible electric utility that is exempt from rate regulation under AS 
42.05 shall be uaisted by the comnuaaton to provide the coat mforma­
tlon the comnusaion constders neceuary to comply wtth the reqwre­
menta of this sec:tlon. Only power costs that are supponable may be 
considered in calculaung power cost •qualizatlon. Each electnc utihty 
is responsible for keep1ng records that proVIde the mfonnauon neces­
sary to comply with tbe requirements of th.ls section mcludmg, but not 
hmtted to, records of monthly kilowatt-hour sales or generation. 
monthly fuel balances. fuel purcbaaes. and monthly utthty fuel 
consumptlon. 

1 hi For each ehgible electric utdity. the determtnatlon of the cost of 
fuel by the commias1on shall be ID accordance wtth the procedure for 
approVIng fuel coat rate adjustments of electnc utilities subJect to rate 
rei(Ulation under AS 42.05. 

t iJ Each electric utility receiving power cost equalization approved 
by the commiasion shall 

f 11 report monthly to the authonty within the time and in the form 
the authority requires: and 

t2l uae operational eqwpment des1gned to meter md1vJdual utility 
customer power consumption and to determme and record the utllity"s 
overall fuel consumption 

lj 1 The authonty shall review the report reqwred under r i 1111 of this 
sect1on and may submit the report to the comnusston for addtuonal 
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review before payment. After revtew and approval of the report by the 
authority, the authority shall. subject to approprtatton. pay to each 
eligible electric utility an amount equal to the power cost equahzatton 
per kilowatt-hour determined by the commlSStOn under 1b1 and 1dt of 
this section, multiplied by the number of kilowatt-hours ehlflble for 
power coat equalization that were sold during the precedtng month to 
all customers of the utility in accordance with tct of th.ts sect1on. 
Payment shall be made by the authority withm 30 days after rece1pt 
from the utility of the report required under fil ofthis section. However, 
if there is a dispute between the authority and the utility relating to 
the payment. the authority shall submit the report to the commlSSton 
for revtew wtthin 30 days after Its receipt by the authonty. When a 
report 18 subm1tted. to the comm1ss1on for revtew under this section. 
payment shall be made by the authonty within 30 days after 
submiaaion. based on a commiaaton determmatton. lf appropnauons 
are insufficient for payment in full. the amount pa1d to each electnc 
utility ta reduced on a pro rata basis. 

lkl lf an electric utility receives power cost equaluation under th1s 
MC:tion. the utility shall e1ther 

f 1 l give the following nouce to Its electnc service customers ehlflble 
under this program for each penod for wtuch the payment 18 rece1ved. 

SOTICE TO CUSTOMER 

For the curn!nt bilhng penod the utility will be patd under the State 
of Alaaka'8 power coat equalization program tAS 44.83.162> to a.satst 
the utility and Ita customers in redULing the h1gh coat of generation 
of electric energy. 
Your total electrical service coat $ ..... . 
J...eu state equalization S .. . 
Your charge S. . . . or 
121 give to its electric service customers a not1ce approved by the 

authority, which notice prnvtdes electric servtce customers the same 
information provided by the notice m tll of this subaect1on 

Ill ln order to qualify for power cost equalization. each electnc utll· 
ity must make every reaaonable effort to mtmm1ze adnurustrauve. 
operating, and overhead coats, including us1ng the best available 
technology conaiatent with sound utility :nanagement pracuces. In 
revtewing applications for power cost equaluat1on. the comD115810n has 
the authority to require the elimination of duplicatiVe or otherwise 
unnecessary operating expenses. Each eligible electnc utthty shall 
cooperate Wlth appropnate state agencies to 1mplement cost-effective 
energy conservation measures. and to plan for and tmplement feas1ble 
alternatives to diesel generation. 

fml For purposes of tel ofth1s section. the number ofrestdents of the 
commuruty equals the number of restdents of the community deter· 
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m1ned by the Department ofCommumty and Reg~onal AfTa1rs an accor­
dance with AS 29.88.015. 

'"' If the authonty receives a petition requestmg power cost 
equalization. s1gned by at least 25 perci!nt of the customers of an elec­
tnc ut1hty that is subJect to rate regulation under AS 42.05 and that 
has not applied ror power cost equalization under this section. the 
authonty shall require the utility to submit a power cost equalization 
application. Upon a detennination of elig~bility for power cost 
equalization. the utility. as a part ofits service. shall receive power cost 
equalization and pass power cost equalization benefits to ltlt c:u.etomen 
in accordance with this section. 

1 o' In this sect1on 
11 , "coDl.ID.15Sion" means the Alaska Public l'tilit1es Comm1ss1on; 
121 "community facility" means a water and 3ewer fac1hty, pubhc 

outdoor lighting, charitable educauonal fac:thty. or commuruty bw I d­
Ing whose operation~ are not pajd for by the state. the federal govern­
ment. or private commercial interesta; 

131 "eligible electric uulity" or "electnc utihty" meana eacb corpora· 
tion 1 whether public. cooperative. or otherwlMI. company, 1nd1v1dual. 
or asaociauoo o( individuals. their leseees, trustees. or receJv«:n 
appointed by a ~oun, that 

1A1 OWll!l, Opt!rates, manages, or controls a plant or system for the 
fumiahmg, by generation. transmission or d1stnbution, of electnc: ser· 
v1ce to the public for compensation: 

1B1 during calendar year 1983 had a residential consumption level 
or power ebgibJe for power COSt equaJ..i:..atlOD under thts chapter or Jess 
lha.D 7.500 megawatt hours t.r had a restdential cooswnpuon level of 
power eligible for power eost equalization under dus chapter of less 
thaD 15.000 meljawan hours if the utihty served two or more muruc­
ipalities or llniDcorporated commllnlties: and 

1C1 during calendar year 1984 used diesel-fired generaton to pro­
duce more than 7 5 percent of the elect neal coosumpuon or the uulity; 
an electnc utility that 1s a subsidiary of another electn-:: uuhty 1s an 
"eligible electric utih ty" tf the operations or the subsidiary. con.s1dered 
separately, meet the eligibility requtrements of trus sec:uon: 1f an elec­
tric utility did not rece1ve power c:ost ass1s~nce 1n 1983 but 1s 
otherwise eligible for power cost equalization under thts section. the 
utility Ill an ''eligible elecnic utility"; 

t4J "energy conservation measures" snclude weathenzatton and 
other iosulating methods. uttlimtlon of waste heat. appropnate swng 
or new generatmg equtpmeDt. and other programs of the state or 
federal government mtended and avaJlable for the pW"'p081! of energy 
conservation; 

•5! "'feasible enetl)' projeCtS~ Include proJects that are selected after 
a field reconna"Mnce study under AS "'-4.83.177 and after completton 
or a feasibility study according to the cntena In AS 44 .S3 .181 LO deter­
mme eost benefit in comp'lnson LO utstmg power generating methods 
and other alternattves constdered tn reconnaissance ;;tudte9: 
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161 "(und" means the power cost equalization fund es·ablished under 
1 a 1 of thts section; 

c7• "power costs" means cosu. used m detennintng power cost 
equalization m accordance with r b 1 and r d I of this HCtion. 1 § .. 2 ch 83 
SLA 1980: am§ 8 ch 118 SLA 1981: am § 3 ch 79 SLA 1983; am§ 1 
ch 133 SLA 1984J 

~. aot.. - Former!!' AS 
44.56.162. Reftumbem '" 1980 c.,. refereae ... - For t~nlltJooal 
JIIVYIIIiORI rtlallnl 10 the 1981 amend· 
mentA,- ' 16, eh. 118. SL\ 1981 

Effect of -~~o~~awau. - 1M 1981 
ameQdment ~-.. lhuJ IICLion. 

The 1983 .--ndmtnL an ~blecuon • I •. 
deleled ··andw!illl but not hmned ID !.he 

A.l....U Pubhc: L'uhu" Comnu•1on. the 
A.l....U Pu-r Authonty. the Aluka 
En111'J)' Center. and t.be diVIIIOn of eneru 
and power development 1n tlte Department 
ofCom.mert1t and Econorruc Development" 
foJlOWI"f ~~~ate ll.lte qenc11S .. In 
tbe IMl Mntenc. 

The 1984 amea.Gment ntwra-..r !.has Me· 

tiOD 

Sec. 44.83.183. Adju.tmeat. to power co•t eqwllizatioo. 1 a 1 The 
power coat equalization per lulowatt-hour detennined under AS 
44.83.162 payable to an electric utility that is subJect to ra~ regulation 
under AS 42.05 may be adjuated by the COmmJSIIOb if 

(lJ an increaae or dec:reue in the electnc: utllity's coat of fuel haa 
ret~ulted in the approval of a fuel coat ra~ acljustment by the commiS­
sion: 

'21 a permanent or in~rim rate tncreue or decrease baa been 
approved by the com.mt.!l8tOn. thereby establishing a htgher or lower 
pawer coat; 

\31 an acljustment is reqwred after the authority hu discovered 
discrepanctes in its review of monthly data submitted by the elecmc 
utility; or 

141 the authonty deternunes that appropnattona are ~nauffictent to 
finance full payments to eligible electric uttlittes. 

ibJ An electric utility that is eligible to receive power coat 
equalization under this section and that receives pawer coet 
equalization per kilowatt-hour approved by tbe comm.isaion shall 
n!port monthly to the authonty within the time and tn tbe fonn the 
authority requires. An electnc utility shall report 

111 the power coat equalization per kilowatt-hour approved by the 
commisaion; 

(2l the totalkilowatt-houn sold to each class of customer dunng the 
preced.lng month; 

1 3 I the total k.ilowatt-houn eligible for pawer coat equalization 
under this sect1on sold to each clase of customer dunng the preceding 
month: 

141 the total lulowatt-houn generated dunng the precedin~~: month, 
tf available: 

1S1 any commission-approved amendments to the .:hedule of rates 
111 effect dunng the preceding month: and 
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t6J an increase or decrease in the current untt price of fuel from the 
base price used hy the commiss1on m the determination of power costs 
which may be expected to result m a 3ubsequent power cost 
equahza.Uon adjustment. 

1c1 The proVlstons of .,).S .W.83.162 relaun1 to the determination oi 
the amount of power cost equal izatton and payment oC the equalization 
aaaietanc:e apply to equalization assistance llnder thia section. •9 9 ch 
118 SLA 1981; am§ 2 ch 133 SLA 19841 

Elr«t of -llldmeac.. - The 1984 
uaetldlllent aut.m~,~ced "power coet 
equahuuoa" for "power lXIII. ~" 
ID lbe Ill~ (anfllap O( IUIJe.euOA 

••· r.n twa p~ an the fiJ"'Il •n~ence a( 

aubeectaon 'bt. 1r1. patai"'Pbl • t '· '3 • and 
•6J o( suhMctaOD I b •. end I.D SUblectiOII • C '· 
and oll.lltrud ··equ.aiWIUOD • prwcach111 
" .. ~~" 1n rwu plaeH m sut.Kuon e• 

Sec. 44.&1.HW. Equalizatioa. ...U&aDce to utilities not reg· 
u.latecl by Publie Utilitiea CoiiUDia.toD. tal An electric utility that is 
not subject to rate regulation by the commission may receive power 
cost equalization if the utility ia otherwiae eligible for equahzatton 
IUIIiBiance under A.S 44.83.162 aDd tf the utility 

! 1 J fila with the comm.i.uioo 6aantial data neceeeary to de~nnine 
the power coet equalization per kilowatt·hour u prescribed by the 
commiuion and that is in compliance with AS 44.83.162: 

12) reports monthly to the authority, wi.thm the time and in the form 
the authonty reqwres. the infonnatioD required in !bl of th1a sectton: 

13) MU races 
rAJ that conJtder the power cost equaltzation provided under AS 

44.83 162 by subtracting from tU revenue reqwrementa for elec:tnc 
services the power coat equahzauoa per kllowan-hour that ttts ehg1ble 
to reau ve; and 

\Bl under whJch the power cost equalization provided. tn AS 
44.83.162 i.s applied as a credit only a11.1nat the coet of k.tlowatt·houn 
eligible for equ.a.h.zation uaistance under AS 44.83.162 that are 
coMWDed by eaeb customer iD any month: 

14) allowe audita that the com.nusaton determines are necessary to 
eDaure compliance WJth tb.Js !lf!Ctlon; ud 

(51 funliahes iu electric aerv1ce cwnomen eligible ll.nder thts pro­
gram a notice u specified in AS 44.83.162tk 1. 

lbl AD electric utility that IS eligJble to receive power cost 
equalization under this aeaion mall report in accordance wtth lal\2) or 
this section 

rl) the power COIJt equalizatioD per kilowatt-hour approved by the 
commiaaion: 

r2l the total kllowan-hours sold to each cJ::t..>..q of customer dunng the 
preceding month; 

131 the total kilowatt·houn eligible for power cost equalization 
under this !JeCtton sold to each claaa oC c:wtomer dunng the preceding 
month: 
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!4' the total kllowatt-houn generated durmg the precedmg month. 
1f avatlable; 

151 any amendments to the schedule of rates 1n effect durmg the 
preceding month: and 

161 an increase or decrease m the current unit pnce of fuel from the 
~ pnce uaed by the romDUsston in the detenmnatton of power costs 
that may be ezpected to result an a subsequent equahzauon asatstance 
level adjustment. 

1c1 An elecuic u'ility that is eligible to receave power cost 
equ.a.IW.tion under thia 9eetion may have its power cost equahzation 
per kilowatt-hour determination changed by the commtsston tf 

( 1 l an increase or decrease m the electric utility's cost of fuel hu 
been verified by the commiaeion; 

121 an increaae in ratea has occurred. based on an mcrease tn costs 
and has been verified by the commiaaton; 

fJl an adjustment is required after the authonty ha3 discovered 
discrepancies m its review of monthly data submitted by the electnc 
utility; or 

141 the authority detennines that appropriauona are insuffictent to 
finance full payments to eli!rible electric utilities. 

tdl The provisions of AS 44.83.162 relating to the detenntnation of 
the amount of power cost equalization and payment of the equalization 
asaaatance apply to equ.a.lization aaaLatance under thts sectton. 

eel AD application for power cost equ.alizauon by an electnc uulity 
that ia eligible to receive power cost under thLS sectton does not enend 
the Jurisdiction of the com.m.iaaion beyond that establiahed by AS 42 .05 
• § 42 ch 83 Sl.A 1980: am § 10 cb 118 Sl.A 1981; am § 3 ch 133 SLA 
19841 

a..t.Gr'1 llOIIN. - Fomwtrly AS 
+4.56164 IWnwaheNCI '" 19&0 

Efhcl al e - t=mw. - Tb.lt 1981 
amenclmnlt rwwroc.e Uu. Mellon. 

"''bb 1964 ft.IZIIIImldmelt JIIMtlt uted 
·powe!' CXIK ~011- far "power COM 
•• , • .,... 111. Lbe LDtnldllftOrf lancuace 
o( 1\lbellctloa •••• 1.1 ~pb ''" l '· 
throllfbout parqnph ce/131, 1a the 
1ntrodud0r)' iutf'I&P af111bell:uoll •bl. 1n 

parqnpb.l •bMl • end <bM3l . 1n two piKa 
Ill the lntrodunory 1-.nlflll~ of wbaecnon 
•CI. and ID SUt.lcliONJ>dl -.nd <el: 111.aened. 

"equ.ahauon·· Pf11C*lang -~- '" 
thl 11lU'Oduaory lancuace o( subell:uoll 
<II. Ill parqnpb • 1~31181. aDd Ill t.., 
places Ill INOMct!on 'd 1: and~ e m1nor 
..,rd. tUnte 1.11 parafnipiul IIH lo. •IH-41 

and p&reCn~ph ' bll61 

Sec. 44.83.185. ContiDWDa' appropriation for power cost 
equa.lizati.oa.. The sum of $16.300.000 is appropriated on July 1. 1984, 
and the sum of S21,700,000 15 appropriated on July 1 of eac:b subse· 
quent fi.teal year from the general fund to the power cost equaliz.auon 
fund •AS 44.83.1621. •§ 314 ch lil SLA 19841 

Ed.ltor'1 llOWe.- Sec.:ton 316, th. I 71, 
SLA 1984. pi"')'VIdn that the eppl"')pna· 
uou ~• '" U 313·31:5 end 31~ of cb. 

I i 1. SLA 1984. wh.Jch enact.tcl Uu. 1«t1on. 
anr not lln~~t-year 1pprvpneuona and do not 
lapM under AS 37 2~ DIO. 
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Article 5. Power Project Fund. 

SectioD 
I iO Power proJect fund 

Sec. 44.&'U 70. Power project fund. a There IS establtshed as a 
separate fund the power proJect fund which shall be disttnct from any 
other money or funds of the authonty. and wh1ch mcludes only money 
appropnated by the legislature. 

tbl The authonty may make loans from the power proJect fund 
Ill to electric utilities, rerponal electric authonues. mumcapahtaes. 

cities, boroughs. regional and v11lage corporations. vtllage counctls. 
and nonprofit marketing cooperatives to pay the costs of 

• A 1 reconnatsaance studies. feuibtlity studies. license and pernut 
applicauona, preconstruction engineering, and des1gn of power 
projects: 

rBI constructing, equipping, modifying. improvmg, and expandmg 
small-scale power production facilities. conservauon facdttaes. bulk 
fuel storage facilities. and transmlSSion and distnbuuon facthtles. 
including ene'lO' production. transnusaion and d!stnbuuon. and waste 
eneflO' conservation facilities which depend on fossil fuel. wmd power. 
tuiaJ. geothermal. biomass. hydroelectric. solar or other non-nuclear 
eneflO' sources: and 

rCl reconruusaance stud1es. preconstruct1on engtneenng. des1gn. 
construction, equipping, modification, and expansion of potable water 
supply mcluding surface storage and groundwater sources and 
transmission of water from surface storage to ex1st1ng dtstnbuuon 
systems: 

r21 to a borrower for a power project tf 
rAJ the loan ts entered mto under a leveraged lease financmg 

arrangement; 
tBl the party which will be responsible for the power proJect IS an 

electnc utility. regtonal electric authonty. muruc1pahty. clty. borough. 
regional or village corporation. v1llage counc1l. or nonprofit marketing 
cooperauve; and 

rCl the borrower seelung the loan demonstrates to the authonty thal 
the financmg arrangement for the power project wtll reduce project 
financmg costs below costs of comparable public power proJects. 

tel Before making a loan from the power proJect fund. the authonty 
shall. by regulauon. spec1fy 

t ll standards for the elirpb1hty of borrowers and the types of projects 
to be financed with loans; 

•21 standards regarding the techrucal and economic vtabahty and 
revenue !~t!lf-:mfficlency of eligible projects: 

!31 collateral or other security reqwred for loans. 
t4l the terms and condtt1ons of loans: 
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1S1 cntena to establish financ1al feas1bihty and to measure the 
amount of state a.!i.Sistance necellsary for particular proJects to meet the 
financ1al feasibility criteria: and 

t6l other relevant critena. standards or procedures 
1d! Any loan made by the authority must be made according to the 

standards. cnteria. and prx:edure3 established by regulation under 
this section. 

!e) Repayment ofthe loans shall be secured 1n any manner wh1ch the 
authority detenntnH is feasible to assure prompt repayment under a 
loan agreement entered into with the borrower. The authonty may 
make an LUUiecured loan from the power project fund to a bonower 
regulated by the Alaska Public t:uhties Comm1ss1on under AS -12.05 
if the borrower haa a substantial hlstory of repaymg long-term loans 
and the c:apac1ty to repay the loan. t:nder a loan agreement. repayment 
may be deferred for 10 years or until the project for wh1ch the loan 1s 
made hu achieved eammgs from Ita operations sufficient to pay the 
loan. whichever is earlier. 

1 f) Power proJects are subject to the following !mutations on 1 Dterest 
and specific restncuons: 

t1! Power proJects for wh1ch loans are outstanding from the former 
water resources revolviftl loan fund 1fonner AS 45.861 on July 13. 
1978. may recetve addiuonal financmg from the power proJett fund; the 
additional financmg, if granted, 

1 A! shall be granted for a tenn not exceedlng 50 year!: 
1 8' shall be granted at an Interest rate of not Ins than three or more 

than five pe~nt a year on the unpa!d balance: 
tCI shaU be conditioned on the repayment of loan pnnctpal and 

interest to begt.n on the earlier of 
ii1 the date of the start of commercial operation of the project; or 
Iii 1 10 years from the date the loan ta granted. 
! 2l Loam for power proJects 
1 AI shall be granted for a term not to exceed 50 years; and 
tBl shall be granted at an IDterest rate which is Dot less than five 

percent and whtch is the le:uer of 
1i1 a rate equal tD the pe~ntage whtch Ill the a\lerage weekly yteld 

or municl pal bonds 'or the 12 months preced.tng the date or the loan. as 
deteruuned by the authonty from municipal bond yt~rld rat~ reported 
in the 30..year revenue mde:r. of the Weekly Bond Buyer: or 

1i1! a rate detennmed by the authority wh1ch allows the proJect to 
meet eriteria of financtal feastbility established under AS 44 83 170! c 1. 

1g1 Loan repayments and inter~t earned by loans from the power 
proJect fund shall be deposited 1n the ~tate general fund 

1h1 The leg1s!ature may forg1ve the repayment of a loan made from 
the pJwer project fund for a reconnaissance study or a feas1b1hty study 
when the authority finds that the power project for whtch the loan was 
made Ill not feasible . • § 1 ch 278 SLA 19i6. am~ l6 ch 156 SLA 19i8. 
am~§ 19- 23 ch 83 SLA 1980 ) 
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Revt.or'a ao-.. F"onnerly AS 
.W.S6170. IWou.mbe~ tn 1980 

In 1984 ... fonn~r" '"'U tuerted befo~ 
"•al.er l"ftOurmB ~volvtnli loan fWid~ ~nd 
tr.. rtierena to AS 45.!Mi That Melton ...... 

~ 44.83 177 

repealed by iK -'"' · ch dJ . SLA 1980 
Effect ot IUIII.endmenu. - The 1980 

amendlnent rewrot~ sub~eettont ~· 

UuoU~h •c•. '1!1. and n. and added su~· 
uou 'I' and •h• 

Article 8. General Provisions. 

1 7": Reccnnee-nce •udy 
179. Review of niCOIUIAIMMCI ttwb by 

oftim of ~t and budpt 
181. Ftutbility Rudy and l'iJWICe plan 
183. ~- or (tUibahty ltWb .. aDd 

pJua ol tmaDc. by offi~ of 
muaprDI'Dt aDd budp\ 

165 Sub~DMaaoa to the ~uuw 
Uj':' Appl.u:abtln, of MrtiODII 

189 Pra,ect coaa:ucaor. 
1go Aruual audit 

SecdoD 
191 um.ll..,liON on tM~CI oi boftda by 

the authontv 
192 W\U'aiiO ~wremente m con-

IU'UP:Uon conuacu 
19~ ()penuon or projiiCC.I 
200 Aru:n..J ~n 
210 Approp•.,.uon~~ and ~ru 
220 Pubhc: niCOrdll; open mfttlnp 
224 lAftl·lerm tnti"'Y pi Ll.D. 
230 Delin1tlona 
240 Sbon utle 

Sec. 44..83.177. Reconn•iyaace lltady. 1a1 To identify power 
pro.Ject alt.ematives a.Dd enel'JY consumption patterns and needs for a 
community or region, the authority ahall, after coDIUltauon wtth other 
atate epncin aucl after review of information on alternative sources 
o( enel'JY, complete a rec:oDDaiii8&Dce study for each proposed new 
power project or combination o( proJecta. 

1b1 A reconnauaaance atudy shall 
t ll identify the present and antiopated electrical and thermal 

enel'JY req'l,liremmt.s of a c:ommwnty or region; 
t2) survey all electrical and thermal energy SOW'Ce8 and oombma­

tiona of sources available 10 the community or regton and evaluate the 
relative economic menta of alt.emat1ve SOUI"Cr.. o( power and heat, 
indudiq enel'JY conaervation: 

t3l aaaesa the effect of development of alternative sources of power 
and heat on the enVIronment; and 

C4l include public comment from res1dents of the community and 
adjacent area. 

(c) The authority, in conaultatton with the office of management and 
budget, shall adopt reguJat1ona defining 

I 1l the methods whsch it shall apply to detenmne that the infonna· 
tion required by tbl of th.is sectton is obtamed: and 

!2) standard criteria and measures for comparative analys1s of alter· 
native energy sources. 

ldl In completing a reconn.a.iaaance .nudy. the authonty shall consult 
with the Department of CommUnity and Reg:~onal Aft" au·, to detenmne 
the mfonnation that each may requ1re for energy plannmg and the 
development of technology. 1 § 24 ch 83 SLA 1980: am g 11 ch 11~ SL\ 
1981: am §§ 3 - 5 ch 133 SLA 1982: am § 4 ch 79 SLA 1983: am § 28 
ch 63 SLA 1983 1 
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~ .W.83.l79 

Re'"-or't ao&es. forrnnl~ AS 
.... ~ !':''; Renumbered an 1':1~ 

Croee referencH. - f'or u-ansauonal 
proVIIIOnl related to t\Uftnt .and pend1n1 
pro)~ u of 19&0. - t ~-;. ch. SJ. SI..A 
1980 

Eft'eet of 11meDdmenUI. - Thr 1981 
amendment added tubMcuon •d1 

The 1982 amendment.'" subeecuon •at. 
lnMnad "and enei'J)' m.11.1umpuon pe.t· 
~.erna and 11l!ll!d.l ~ and "or nii!POn. ~ sut.t •­
tuted "10was of enei'J)'" for .. _ of 
power,~ Uld added "or combmaLion of 
pr'OJICU" to 11M end 'The amend!Mnt aJaa 
~ sut.Kuon ·b•. ,.hach defann the 

~ 44 83 181 

KO!» o( J. nconnau.s.a!'lc. ~tudv and sub­
smu~ •ltemauve enenrY .;,urns· for 
' altemat•ve powtr sourns" an paraguph 
21 of sub~«tao n c • 

The fint 1983 .unendment. subltnuted 
"office of ~~t~nagement and budl(et" (or 
'" diV1810n of budget and mana~~:eml!nt'" on 
1ubaect1on •c• 

Thr second 198.1 amendment. 'ubltl· 
tutrd. "Department of Communaty and 
ftet1on.al All'aan" for "d1v1110n of en~rrgy 
and poworr develop~~Wnt an the Department 
ofCoi'II!Dirn and Economic Oorvorlopmeot" 
111 subMctaon do 

See . .W.83.179. Review of reconn•i ... nce study by offtce of 
IIIUUI .. emeDt aad budleL t a 1 The office of management and budget 
m the Office of the Governor shall revtew reconnatssance studies for 
proposed projects of the authonty 

(bJ The review shall examine each reconnaissancE study for comph­
ance with the requirements of AS 44.83 .177t b 1 and 1 c 1. The office of 
management and budget may approve or disapprove a reconnB..Issance 
study. l! the office of management and budget disapproves of a 
reconna•saance study. It shall return the reconnatsaance study to the 
authont:- together With a comprehensive statement ofthe reasons for 
tta disapproval. The authonty may amend the porttona of the 
recoM8lsaance study wtuch the office of management and budget 
1denttfies as defictent and resubmtt the reconnaissance study to the 
office of management and budget for reconatderat1on. 

\CJ For purposes of tlus section, a power project is approved if the 
reconnaissance study for the project has not been disapproved by the 
office of management and budget wnh.tn 30 day! of submtsatoa of the 
reconnal'wlftce study for the proJect to It by the authonty • § :24 ch 83 
SLA 1980; am i 28 ch 63 SLA 1983t 

.....,.,._., IIOift. - fomwrl,- AS 
44 ~ 179 Ranwnbered an 1980 

Cro. ~~ - For tra.lllaUonal 
proY'IIIOnl rela\ed to I:'UITent and IJ'!ndlnr 
pro)~ u of 1980,- t .. 7. eb. ~- 51..A 
l91Ml 

Elfee~ of -illdJIIeag. - The 1983 
a.mendllll!nl. JUDSLitutrd. "off"tee of 
maJl&C"IIIIrnt and bwip1·· for 'diVlS!Dn of 
budr~rt and mana,ement" thnlurhout thas 
teetton 

&c. 44.83.180 . • ~.ssessment. proposal. and con.struct1on of pro;ect.s 
{Repealed. § 44 ch 83 SLA 1980 I 

Sec . .W.83.181. Feasibility 1tudy aad fia&Dce plao. 1&1 L'nless 
the reconn8lseance study has been disapproved by the office of 
management and budget under AS .W.S3 .1 79 . the authonty shall com­
plete a feastb!lity study and plan of finance for eac:h proposed proJect. 
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• b .-\ feasibilitY study shall mclude 
•1• mformauon about the proposed project. Including but not limited 

to estimates of total project construction costs. total project optorattng 
cost.s. the costs of transmtsston systems and resei"Ve power rcqmre· 
ment!l, the ummg and amount of antiCipated returns from the com­
pleted proJeCt. a benefit-to-cost ratiO, the potential effect of the project 
on the envtronment orthe are& that wtll be served by the project when 
completed. and the ava1labil1ty of alternative government linancmg. 

121 a statement of all assumptions wh1ch affect the economic 
fea.s1b1hty of the proJect. mclud.Jng but not hmtted to the dtscount rate 
and mterest rate of amount! of money to be \aed for the project. ant1c1· 
pated fuel pnces. an escalauon rate. st.ate and local electnc load 
growth. and estimates of and.ire-ct costs and benelits: 

•31 a comparative analysas of all reasonable altemauves to con· 
strucuon of the proposed project; and 

141 information based on engmeenng and design work that meets 
the requuemen~ for submisa1on of a license apphcattun for the proJect 
to the Federal Energy ReguJatory CommiSSIOn. 

1c1 The plan of finance !~hall mclude recommendations of the most 
appropnate l"'lean.s to finance a proJect, mclud.ing. but not limned to. 

'1 1 the 1sauance of Tl!venue bonds of the authont:-·: 
121 the I!Suance of 
• .-\1 general obhgauon bonds of the !!tate: or 
1 B' Tl!venue bonds of the authonty that are guaranteed or partially 

guaranteed by the state; 
131 an appropnatton from the general fund 
1 Al to pay debt servtce on bonds or for other proJect purposes: or 
181 to reduce thE' amount of debt financtng tor the projeCt. 
1 ~~ a loan from the general fund; 
151 financmg ai'Tan gemen LS w1 th other entitles usmg le•;eraged 

Jeuea or other financ1ng methods: 
•6• IUIIIIstance from a"'ly federal agency. •nclud1ng. but nol ilmno!d to. 

tht! Rural Electnficauon Adm1n1s:ratlon; 
1 7 ' a loan from the power pr .:>ject fund • A.S -H .83 1 j'Qt a • ' or 
181 any combmauon offinanc1ng arrangements bsted m thl!! :!!ubsec 

tlon 
ld) When financial ass1stance from the ~nate ts necessary for .3 

proJect to meet financ1al fea~ubdtty cntena, t'te plan of fmance shall 
include an esttmate of the mmamum amount of financial asststance 
requlred from the state. The plan of finance !!hall mc!ude an -esumat~ 
of the present valu~ of the linanc1al assistance from :~ . .; :>tate. com­
puted as the difference between 

1 a market rate of mterest. wh1ch IS 

• A 1 the rate de term 1 ned under AS 4-4 S3 1';'01 f 1o :2 1• B" 1 •. or 
1 B 1 the esuma ~ m te rest rat~ for re\·~n ue bonds to be ISI!Ued hy th~ 

authonty for the projeCt. and 
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2 the etTecuve rate of Interest ceca use of state tinanctal asststance 
prO\'lded 

1 e 1 The authont_v. m consultation wtth the otTice of management and 
budget, shall adopt regulauons defintng 

1 1 :he techmques whtch tt shall apply to deternune that the tnfor· 
matton requt red by b 1 - 1 d 1 of thts SKU On ts obtatned: and 

21 standard cnterta and measures for comparative analysts of alter· 
nattve financtng arrangem'l!nt.s. 1 § 24 ch 83 SLA 1980: am ~ 6 ch 133 
SLA 1982: am~ 28 ch 63 SLA 1983; am § 14 ch 161 SLA 19841 

ReYi.or't aololrla. - Former!v ~ 
.w Xi t!H ~nwnberoed .n 1980 · 

Crou refereae". - for trllnsltlonaJ 
prov1s1ona related to cU~"nnt and pend1n1r 
pro]c-cU .aa of 1911(), Jft ~ -1':' . ch 33. SU 
\9!!0 

E.fl'et>l of am•admeaaa. - The ~91!2 

IJI1tndment 1nM~ 'Uie co.u of 
:nnsiD.lMLon ~Y•~rn.s and I"PMI"\\I! ~·tr 
n!qUirtmenu" 1n p&ral[l'aph •!' o{ ~ubMc:· 
uon b• 

The 1983 Aml!ndmtnt . 5ubltUuted 
'otfie. oi mana~~:ement and buJ~tet • for 
'dtvtslon of budlfel .tnd rnanal(emtnt .. 1n 
~ubMci.Lona a • 11.nd · e 1 

The \9!H ..mendment substituted 'that· 
f..:!r " wh1ch ·· m par.:!II!IT&Ph c .! B md 
de!e'-"11 "or :'n>m the ~ntwaole rnou~ 
tnvnt.ll'lrnt iund .-\:i J7 II ()50 ~- (o!lowt ftlll 
th• referene. to Lh• power Ptt!Jecl (llfld '" 
P8U6fi'B.ph c '' 7 

Sec. 44.83.183. Review of feasibility ltudies and plall.a or 
f'inance by office of mana1emeal and bud1eL • a· The office of 
management and budget tn the Office of the Governor shall rev1ew the 
feastbil1ty study and plan of finance for a project of the authonty for 
com phance wu h the pro\"ISloru of :\S .W .83 1811 b 1 - • d' 

b• In Its rev1ew under th1s se<:t1on. the office of management and 
budget may obtain an 1 ndependen t ev al ua t1011 of a feas1 b1lity study and 
plan of finance to determine compliance wtth the provtstons of AS 
.w 8318l lbl- •dJ. 

·c· Wben the office of maDagement and budget has completed a 
rev1ew of the fea.s1blltty stud}' and the plan of financf' for a project 
under th1s :SeCtion. 1t shall submit a report to the governor The report 
shall examme the feas1b1hty study and plan of finance for compliance 
Wlth the reqwrement.s of ,-\S .W.83 181• b1- •d• The report ·>fthe office 
of management and budgr-t shall tndude a recommendauon to the 
governor and legtslature for approval or disapproval of the proJect 
based on the office's rev1ew of the feastblhty study and plan of finance 
for compliance With the reqwrement.s of AS 44 83 181•b• -- ·d' 

•d• The report requued by •cl of thu :SeCtion ~hall be prepared and 
:;ubm1tted not later than 60 days clfter the ieaJubthty :itudy and p1an oi 
ftnance for a proposed project ha..-e been rece1ved by the office of 
management and budget. 

· e 1 The report req u 1 red by c 1 of thIS sect ton sha II 1 nd ude a ri nam:uli 
dnalys!s or the proposed project of the authonty that e\·aluates 
proposed bond resoluuons or other fmanc1ai arrangements or iinanc1al 
plans. secunty plans and arranQ:ements, cost and demand 
uncertamt1es. and debt volume. as they relate to the t<lt.a.l dtrect and 
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mdtrect mdebtedness of the state In preparmg the rinanc1al andlvs1,; 
requ1red by thas section the office of management and budiitet may ust> 
the serv1ces of outside agenctes or mstituuon~ that are not oth~rv.·1~ 
mvolved m the project · ~ 24 ch 83 SLA 1980; am~ i ch 133 SLA 1982. 
am § 28 ch 63 SLA 1~83• 

Revi.ar'• Dotes. - Formerlv AS 
.w 56.183 Renwnbered m 1980 

CroM refereDces. - For trana1Uonal 
prov1110n1 r.l1ted to curnnt and pend1ng 
proJects u of 1980. see ~ 47, ch 83. Sl.A 
1980 

EffKt of amendment&. - The l !:1~:! 
amendment added tubwct1on e 

The 1983 .amendment tuosututed 
···lllice oi man11ement and budflet · ror 
"davuton of budfltL .tnd manal(ement · 
throu1hout Lhaa wc:uon 

Sec. 44.83.185. Subm.iaaion to the legislature. •a• The authoru;• 
shall subrrut a feastbahty study and plan of rinance. mcludml( a cosl 
esumate from an mdependent source, for a proposed new project to tht> 
legislature. When the report of the office of management and bud~tt>! 
exammmg the feas1b1lity study and plan of finance 1s completed .I:> 

reqwred by AS 44.83.183. It shall be submitted to the leg-~slature 
• b• The authonty may not proceed wtth work on the engmeennl( or 

des1gn phase of a proposed new project for wh1ch legtslatlve approval 
is required until the legislature approves the proposed new proJect 
However. the authonty may proceed wtth the en~neenng or des1~ 
work necessary to meet the requ1rements for sub:n1ss1on of d l1cense 
application for the proposed new project to the Federal Ent>rs;r.· 
Regulatory Conumss1on wtthout obtammg legislcltJ\'e approval 1,)1 ~he 
proposed new project 

•cl The leg1slature :~hall coruuder and must appro\'e all propolK'<l new 

proJects except proposed new projects that drP exempt undt>r A:5 
44.83 l8i The legislature may approve a proposed r:ew pr01t>ct on!\' bv 
enacttng law that authonzes the proJect ~nd approves a construction 
cost for that project. • ~ 24 ch 83 SLA 1980. am ~ ~ ch 133 5LA l !:1!;2. 
am~ 28 ch 63 Sl...A 1983. am ~ 7 ch 89 SL\ 1983• 

R.evt.or'1 aotea. - Formrrlv .-\S 
.w 56 1115 R.nun.bered ;n 1980 

Elfec1 of UDeDdmeD&&. - Th• !91!!;.! 
amendment tu.bamu~ ""Uutt au.Lhonzn 
the proJI!Cl and approves a ronstrucuon 
COlt for" for "•ulhoi'Ulnlr" 1n the wcond 
~en tenet of subeecuon c: · 

The flnl 1983 &mendment. •uba!lluted 

".:~!Tice Jf manal(em .. nt Jnd t>udjlf'! :nr 
"da\'ltlon <>1 budaet and manal(@ment .n 
!ubMctaon • 

Th• W<'Ond l!o8J 11.mendm•nt .n~r.l.'<l 

·,nc:Jud&nll a co•L .. ~umate from .1n 1n.J ... 
~ndent 10un:r' '" the flnt wntence 11 

tubeecuon • 

Sec. 44.83.186. Fmal cost estJmate and reauchonzaczon Dy !ht! .'t!f(· 
zslscure. {Repealed, ~ 2'7 ch 89 SLA 1983.l 

Sec. 44.83.187. Applicability ohections. a • The pro\'!~ JOn~ •ll .. b 
44.83 1 i7 - 44.83185 and 44 83 189 apply only to a proposed ne\\o 
proj.!Ct that w1ll generate more than 1 5 megawatts •>f power and 
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~ ·H.83 .187 ,-\J .\. ~KA ST A TL IE;; ~ +I 83.187 

111 requtres an appropriation more frnm the state general fund. from 
the power prOJeCt fund. or from the renewable resources funds; or 

121 1s based on a plan of finance which requ1res the 1ssuance of 
general obligation bonds or other pledge oi the credit of the :nate 

1 b 1 The proVl9JOn!J of AS .W. 83.177 - -1-.1 .83 185 and 44 83 189 apply 
to a project that generates more than 25 megawatts of power for wh1ch 
the authonty will issue its revenue bonds for costs of construction 

tel The proVlsion.s of AS 44.83 .177-44.83 183 do not apply when a 
reconna.Jssance study and a feu1b1hty stuay for a propoaed. new project 
have been prepared by an agency of the federal guvemmen~. ,f the 
authority detennmes that the reconnaissance study and the feaJnbllity 
study prepared by the agency of the federal government prov1de tnfor­
matJon sufficient to pennlt the authonty to fmance and construct the 
proposed new project m accordance with the requirements ofth1s chap­
ter When a reconn8.1saa.nce study and fea..s1bthty study are prepared for 
a proposed new project by an agency of the federal government and the 
authonty proposes to finance and construct the proposed new proJect. 
the authority shall prov1de copies of the studies and a proposed plan of 
finance to the office of management and budget in the Office of the 
Governor. The office of management and budget !!hall review the 
studies and plan of finance. Within 60 days after 118 rece1pt of tbe 
stud!~ and pla..n of finance. the office of management and budget shall 
,ubnut a report to the governor and leg1slature. The report sba.ll exam­
me the fea~ubl11ty study and plan of finance and comment upon com ph· 
ance of the feasibility study and plan of finance wnh the teqUJrement.s 
of AS 4-1 .83.181. Approval of the leg1slature under AS 4-1 .83.185 IS 

requ1red for a proposed new project that ts e:.:empt from the reqwre­
ments of AS .W.83 17i- +1.83.183 under thts subsect10n. The author­
Ity may not proceed WJ.th engmeenng or de~ngn work. for a project unul 
leg1siat1ve approval of the proJect has been g1ven under AS 
-W.83.185(cl, except that the authority may undertake eng1neenng or 
des1gn work nece!l!!ary to !lubnut a hcense apphcauon for the project to 
the Federal Energy Regulator:-· Comm1sston llflthout lirst obt.ammg 
leg1slauve approval of the project 

1d1 The prov1ston.s of AS .W.83.l:'':'- +1.83 185 do not apply to 
1 1• an addmon. mod.JficatJon. rep8.1r, reconstruction. deSIIifTl, acqw­

:!ltlon or construction for the purpose of compleung a proJect: 
1 21 the construction of an electncal transm1ss1on or d1stnbutton 

facthty that IS esumated to cost less than $3.000,000 '~ 24 ch 83 SL\ 
1980: am ~ 1 ch 169 5L\ 1980; am ~ 28 ch 63 SL\ 1983• 

Revttor't ao&.et. - For.nerl~ .~S 

""' 56 : >~ ~ R..nu.rnbl!l"''d •n 1980 
Effeocc of &meadmeDta. - Thl' 1 ~IIU 

.J.mendment added 'w1l1 l(tnen~ mllrl' 
:han 1 ;, ml!uwau.a .,j power o~nd" at the 
end Jf the 1 ntroductorv pu11graph of iUb· 
wctton a· and 'ubatltu• ':'d 'fund5 · ir>r 

· ,n.,PStlllent iund !nd ~" •ppropnauon 
<!U~ A SJ.&.ItlO \11!1) for pn!Jl'CU for 
wh1ch !el{lslauve approval •• toUiht 
iunnl( 1981 B1 SJ .uoo.ooo !Jlull.lp11..d bv 
01. tactot ..quai to • rauo d~tA!nnJIIH b:< 
ciL~tui•nll :he .. :oruu-uctton C'08l mdn Jf lh~ 
~n.lfl nHrmg "''"'' f'K'Ord d~rtA!nnLned for 
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~ 44.83 .189 

January of the year dunn~ wh1ch a project 
'' s~o~bmmed for legulauve approval. by 
the t01\Struc:t1on ro:!lt 1nde• ,.,f the enlfl 
nftnng new! recorJ for ~tarth . 1980 for 
proJettl (or wh1ch leg'IJiauve appmval '' 
~~~~aht al\er December J 1. 19&1 ~ at the 
end o( paBfraph • 1 • Gf s~o~bMcuon a · 

The 1983 ..mendment. ~ubetltl.lud 

· offic. of ~~~&.~~..apm.en t and b ~o~dcet .. ior 

d!VI51Uil Jl budl{el ~nd manallo:m .. nt" .n 
.ub!M!'Ctlon t 

Editor'! note~. - ::-<"Ct:un ! .. r. ;.;~ 

SL ... 19tl0 prnnde~ Th .. ;.roo...ct3 Juth"· 
rtud 111 ~c U! ,,1 Hou~ LS for • ·s ;.,. 
S<!11ate B•ll :>;o ue fmance• dm H. 
EJr,·<!nth Lf~tt5l,nure 5«ond s.t~s•on Jr" 
u .. m,t itnrn th., aml!'ndment~ mil de 111 ~ 

1 '>f th•• Act 

Sec. .f4.83.189. Project construction. lf a new proJect 15 to be 
des1gned. acquired and c:onsuuct.ed by the authont)'. 1t shall be 
des1gned. acquired and consuucted as a publrc work of the state- For 
the purpose of this ited.1on and AS 44.83.187 a new project does not 
mclude 

'1' an addition or mod.Jficauon to an ex:1sttng proje-n •.mit'ss :h~ wtal 
cost of t~e addJuon or mochficatton exceeds Sl.uuu.uu·1. 

121 repall' 'lr rec:oMtruct.Ion of a project, or 
13) dea&gn, acqws1t1on or consuucuon necessary to complete a 

project for whu:h bonds have been tuued. • l'l 2~ c h o3 5LA 19tiU 

IW¥Wor'1 DO'- - fomN"rly . .t..S 
+4 .50 189 Ranumbered 111 1980 

Sec . .f4.113.190. AnnWll aur!iL The authonty :~hall hne 1t.!o 

financ1al records audited annually by a cerufled pubhc accountant 
The legtslattve auditor may prescnbe the form and content or thf: 
financial records of the authonty and shall have access to these records 
at any time. t § 1 ch :278 SLA 19i61 

IW¥uor'1 noses. - for-nerlv . .>,.5 
44 . .50.190. Renumbered tn 19!'0 

Sec. 44 83.191. Li.mitacions on issuance or bonds by the 
authority. The authonty may not tssue bonds except after t)Q da~·~ 

notification of as tntent to tssue bonds IS if!Ven to the governor and to 
the legislature. if the le~r~slature ts 1n sesston. or to the le'f]slat!n• 
Budget and Audit Conumttee. 1f the \eg1slature 1s not 1n sessiOn · ~ :.!-1 
ch 83 SLA 1980J 

ReviMr'• no1e1. - formerly AS 
+4 .56 191 Renumbered 111 1980 

Sec. 44.83.192. Insurance requirements i.n construction 
contrac\8, In requesung h1ds and awarrim~ construction contracts 
under thts chapter the authonty may not requ1re a contractor to obtam 
workers' compensation, ~eneral liab11ity. or other requtred msurance 
from a pan1cular rnsurer. agent. or broker and may not agrM> to pro· 
v1de tnsurance to a contractor who IS awarded a construction contract 
• 11 13 ch 89 SL-\ 1983• 
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~ H o:J 195 

Sec. 44.8').195. Operation of p rojecu. 1 a • When a proJect IS 
operatl!d by the authomy. the authonty shall enter Into one or more 
contrarls for the sale of -!lectncal power. energy. transm1ss1on capac1ty . 
or sel"''lce from the proJe1:t. Cnless the contract IS entered 1r.tc under AS 
44 83 .380- 44.83A25. a contract ent~!"ed anto under th1s section shall 
meet all requirements of .-\S +I 83 090 

b1 , #Upeaied. ~ 2-: ch 89 SLA 1983; 1 ~ 24 ch t!J SL-\ 1980: am:,, 9. 
"27 ch 89 SLA 1983' 

IW¥Wor'• aoc.es. - Fonnt>rl.v AS 
+o& 56 195 RenwnM.-.d '" t980 

Etfed or amendme1u •. - Tht i9S3 
.tmendment. '" ~ubMCUon a• . m~~o~~ned 

en err,.- tran3ml:~o&lon capaclt~· ur ilt'rvlce 

'"the fint ... ntance IUld addll'd "L"niHII tht' 
:or.tra~ I! entared 1nto .u'lder AS 
+o& B3 380- 44 aJ -125'' \.0 tht be~r~nmng oi 
the teeond ~~o~~n~nce The .unendment dl!IO 
~~•It'd 'Ubiii!Ctlon b· 

Sec. -14.83.200. Annual repon. Beiore M"arch 1 of ~ach year . the 
authonty shall ~ubm1t to the governor and the leg~slatu.re a compre· 
hens1ve report descnb1ng operatiOns. mcome and expendltures fer the 
preceding 12-month penod. •§ 1 ch 278 SLA 1976• 

1Wv1.or't n.o~<e•. - f~rmerh· .~ 

+4 56 :.'!00 Renumbe.-.d 1 n i ~bO 

Sec. 44.83.210. Appropriation8 and report.s. 1a • :'llotwtth­
itandm~ any other prov1ston tn thts chapter. the authonty 1s subject to 
the prov1s1on~ oi the Executive Budget Act 1 AS 3-;' 07 • 

I b 1 The authonty shall. b~ the 15th day of each r~gular leg~slau VP. 

~ess10n. present to the legulature a report detatltng proJect status. 
ont;,'lnal costs and proJected cosu. particularly h1ghlighung :tny costs 
!n excess ohhe ongmal cost estimates submitted for each project when 
that project was ongma!lv approved by the leg~slature . • ~ 1 ch 2i8 SLA 
1976; am ~ 19 ch 156 SLA 19781 

fte.VItor't nolell. - f"ormer!v _-\,S 
"-1 56 ..! 10 Rtnwnber.d ', 1911 1J 

Sec. -14.83..220. Public records; opea mHtings. The proVl!lons of 
AS 09.25.110-09.25 120 and AS H .62 310-4-162.312 apply to the 
authonty . The authonty shall publtsh a proposed agenda of Lts 
mecungs a.nd afford the pubhc an opportumt~ to be heard m accor· 
dance wtth AS +I 62.312 • ~ 1 ch 2-;'8 SLA 1976 · 

R•VItiOr'~ noa.L - f'>nTII.'rlv AS 
H 56 ..!:!U R..numbo!I?CI on : ~~~U 

Sec. 44.83.22-f.. Long-tenn eneriY plan. The Department of Com­
merce and EconomiC Development. ass1sted by the authonty. shall . 
.1fter pubbc heanngs. prepare and annual!y rev~se a long·term energy 

-



~ 44.83.230 :;r.,rE Go\'"ERSME:o.""T 

plan. The plan. and 1ts annual rev1s1ons. shall be submitted to the 
commiSSiOners of the depanments of the executive branch of the !(O\'· 
ernment for rev1ew and to the governor for the governor's approval 
After approval. the plan shall be submitted to the legtslature not later 
than Feburary 1 of each year The plan. and Its annual rev1s1ons. shall 
mclude 

• 1, an "end-use" study exammmg and reportmg on the nature and 
amount of energy used and the purpose of its use: and 

• 2t an energy development component for meetmg projected 
thennal. electncal and transponatton energy needs m the state at the 
lowest reasonable cost. mcluding enVIronmental and soc1al costs. con· 
s1stent Wlth acceptable standards of rehabihty. gtvmg an equal con­
Sideration as practicable to all types of energy sources •except those 
based :m nuclear fuels• wh1ch are technologtcally feas1ble. and wh1ch 
promote the efficient use of facilities and fuels consistent \\,th energy 
conservation goals. and the considerations specified mAS 44.d3 1dO•e•: 

•31 an energy conservation component, mcludmg but not hmlted to, 
•AI conservation goals for reducmg consumption of energy. lden­

tlfymg the reg:10n for wh1ch apphcable. and the source or type of energy 
to wh1ch the goals are apphcable: and 

B 1 <tpectfic methods and means of achlevtng the goals of ':\ • of th1s 
paragraph: 

• 41 a component for emergency energy conser.,.atton measures 
applicable dunng ttmes of emergency: and 

• 5' a repon <'n areas or subjects of research and development and 
demonstration projects mvolvmg alternative energy systems. local 
energy sources. and energy conservation. 1 § 20 ch 156 SLA 19i8; am 
~ 25 ch 83 SLA 1980• 

Revt.or'1 DOWS. - fonnerlv A.S 
.w 56 22-a R..numbe~ '" 191!0 

!n 1984. ·ronner" was mserud ~fore 
the reierence to A.5 .W 1!3 11!-0 m para· 

iJnlph 2• Thai wcuon ..., .. re~aled b\ 
: +4. ch SJ. SLA 1980 

Etrect of amend menu.. - The : 91!0 
.mendment rewrote the wcuon 

Sec. 4-4.83.230. Definitions. In th1s chapter. unless the context 
requ1res otherwtse. 

1 11 "authonty" means the Alaska Power Authorny established by 
th1s chapter: 

21 "bonds'' means bonds. notes. or other obhgat1ons of the authonty 
1ssued ..mder th1s chapter: 

• 3• "power" mcludes any and all electncal energy generated. dlstnb· 
uted, bought or ;;old for purposes of lighting. heatmg. power and every 
other useful purpose. 

· 4 '"power project"' or "project'" means a plant. works. :>y!tem. or 
facility. together w1th related or necessary facihtles and appune· 
nances. mcludmg a d1v1ded or und1v1ded mterest m or a r1ght to the 
capacity of a power project or proJect, that IS used or IS useful for the 
purpose ui 
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~ -14.83.240 

1 A 1 e lectncal or thennal energy production r:~ther than nuclear 
energy productton: 

181 waste energy utthzauon and ener~ .;onservauon; or 
1Cr transmiS!IIOn, purchase. sale. exchange. and mterchange of elec· 

tncal or thermal energy. including d.Jstnct heatmg or mtertle.!l; 
151 "public agency" means any city or other mumc1pa\ corporation. 

political ~ubdJvision. governmental unit, or public corporation created 
by or under the laws of th1s state or of another :>tate of the Umted 
States, and any state or the United States. and any person, board or 
other body declared by the laws of any state or the United States to be 
a department, agency, or Instrumentality of them; 

t6l "person" includes a public agency m addition to the ent1t1es set 
out in AS 01.10.060(il: 

1-; l ··reeoruuu88&Dce study" means a study conducted for the purpose 
of a.sees&UliJ the present and future electncal and thennal energy needs 
of an area under AS 4-4.83.1 i7; 

181 ~reu1bility study" 
'A 1 means a study conducted for the purpo9e of estabhshmg the 

econorruc and envuonmentaJ prac:ucahty of completing a proposed 
power proJect under AS 44.83.181: 

tBJ includes engmeenng and des1gn work LO meet the reqwremen:.s 
for subnusaion of a hcense applicatton for a proposed new proJect LO the 
FederaJ Energy Regulatory Comnuse1on: 

!9\ "!mall-scale power production facility" means a facility which, 
by des1gn. is to produce leSII than 25 megawatts of power 1 § 1 ch 278 
Sl.A 1976: am §§ 21. 22 ch 156 Sl.A 1978: am §§ 26, 27 ch 83 Sl.A 
1980: am§§ 10, 11 ch l33 SLA 19821 

Revimr'1 aotn.. - Formtrrly AS 
44 56.230 Realllllbend 111 1980 

Efi'ICl of ~ca. -'Ill~ 1980 
am..ndmttnt rtwroc. puqrapb 7 1. aDd 
Uded puqnphl 81 and 9 • 

The lill2 amendment ~wro\ol the defi-
1'11 t1011 (or ·power pro _ten·· or · proJK'I · 1 n 
~pb •• lllld tub.utur..d ·eiKtn~l 
and thermal I!Cetl)" nftd.~ fat ··po..,er 
nftd."' 10 puqnpb. 7 

Sec. 44.83..240. Short title. nus chapter may be Cited as th• Alaska 
Power Authority Act. 1 § 1 ch 278 SLA 19761 

Revi.or'l ao&el. - Foi"!Derly AS 
44 56 2•0 ReniiDlb.n!d m 1980. 

Article 7. Sueitua River Hydroelectric ProjecL 

Sec1:ioa 

300 Oncnpuon of proJect 
110 ~ufpro~ 
.lZO Pr-tlururuan ~porta 
l~ RcltU"IcUont on contr:llt:Ung 
330 Corutnleuon. ma1n\olnence &nd oper· 

'Ilion o( pro~ 

Secaoa 

.l..O .-t,nnWII :-ep;~n 
]~ l..tlflll~t.>"l! .tnd flii!CUUVO' •lVO!nlll:hl 

J60 ProJK'I :i nan em I( 
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§ ~ 83.300 STATE GovERSMEST ~ H 83.320 

Sec. 44.83.300. Deseriprion of project. The Sus1tna Rwer 
hydroelectnc project conststs of dams and related ~~rYOirs. and power 
plants located m the L'pper Susttna River Bastn. and relatf'd 
transmission lines. facilities. and load centers. as described 1n the 
Alaska Power Authortty's report requirf'i by AS H.83.3201b• ' ~ 2 ch 
169 SLA 19801 

~~ aocn. - Enacted u AS 
+t M.300 Renwnbe~ 1n 1980 

Sec. 44.83.310. Purpoee of project. The prtmary purpose of tht> 
Swntna River hydroelecmc project 1s to generate, transmtt and dtstnb· 
ute electnc power m a manner wh.tch W'lll 

j 1 1 m1nimue market area electncal power costs: 
12l minimize adverse environmental and social tmpacts whtle 

enhancing environmental values to the extent possible: and 
131 saleguani both life and property. 1 § 2 ch 169 SLA 1980 • 

.Rniaor'1 a""- - Enaded u AS 
+t.M.310. Renumbe~ '" 1980. 

Sec. 44.83..320. Preliminuy reporta. 1aJ By March 30. 1981. the­
authority shaJl prepare and submtt to the KOvemor and to the legtSla· 
tlll'e a prelimmary report recommending whether work should con· 
tmue on the Susttna River hydroelectnc project. and. 1f the 
recommendatton 1s to c:ontmue on the project, the report shall explain 
m detail 

111 economl<" eva.tuauons and prehmtna..ry envtronmentaJ ampact as· 
sesaments for the Swntna River hydroelectnc proJect and all Vlable­
altemauves; 

t2l the federal and state ~nnits reqwrec! to be obtained before- con· 
struct1on can begtn and the expected construction !tart date: and 

131 8.liY other mformauon the authonty cons1der5 apptopnate or 
necesaary to adequately mfonn the governor and the legtslature of the 
status of the Susttna River hydroelectnc proJect. 

!bt By Apnl30. 1982. the authonty shall prepare and submtt to the 
governor and to the legtslature a prehmmary report recommendJng 
whether work should continue on the Su.s1tna Rtver hydroelectric 
project. and other valuable alternatives. U the recommendation 1s to 
conunue on the Sw1:na River hydroelectnc t»toJect. the report shall 
e:.:platn m detail 

111 the proposed conceptual destgn and pha..!M!s of construction of the 
Switna River hydroelectnc proJect: 

'21 the e:1pected completion date of each phue of construction. 
, 3. the expected cost oi each phue of .:onstruct1on: 
• 4 : the costs to the state and comu.men of the proJect under a I tema· 

uve methods of proJect linanctng, mcludmg revenue bonds. general 
obhgat1on bond5. and general fund appropnat1on::~. and 
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~ ~ .. . sJ.325 

•51 any other 1nformauon the authority cons1ders appropnat.e or 
necessary to adequately mform the governor and the teg1slature '>fthe 
status of the Sus1tna R1ver hydroelect:-tc project 

•CI The prehmmary reports requ1rd under •a· and •b• oith1s section 
are Ln addition to any reports requ1red under former AS ·H 83 180-
44.83.224. 1§ 2 ch 169 SLA 19801 

~r'l no&e•. - Enat~ u AS 
.U 56 320.••~c• R.numbered 1n 1980 

In !9&4. 'fanner~ wu 1n•rted Mforl!' 

thR rll'fll'r..nce to AS .r.-t ~:l !!ill Th•t :te<:tlon 
wu rtp.al@d b~ ._ .u ch 13:.1. SL.A !98'J 

Sec. t4.83.32.5. Rescrictiol18 on coatn.ctin1. The authonty may 
not enter mto contracts under AS 44.83.300- -H 83.360 other than 
those contracts necessary to complete • It feas1bd1ty stud1es. 2 : the 
prelim mary reports reqwred by AS -H.83.320, or ' 3• construction of the 
Anchorage-Fairbanks mtertle. until the legJ.slature approves by law 
the prelimmary report requited under AS .w 83.3201 b 1. 1 ~ 2 ch t 69 
SLA 19801 

S.viaor't aCKH. - Enacud aa i\.:5 
.u ~ J201dl Renum~red '" 1980 

Edilor'• IIO&e. ·- ~lOft 21. ch 13-1 
SU 198:Z. prov1de. "'!lletwlthAandlnlllhP 
provuuon.. uf AS M .!U 3~. the Alulr.• 
Powu Aulhonrv m•v rntt!r onto rontnlcu 
u.ndn AS .u 03.300 ·_ M 83 360 for pre· 
hm~nat~ ~rlr. Without the .ppmul 
~wnd b.!' AS M .Ol .. l2~ ln thai teetacn. 
·prehmLnuy work· mtan• the pr..parauon 
of pla11.1 1.11d nud.ita and the p~pa.rat10n 
and !UbiUllllton of hcenM apphc•uona. u 

well u other t.,.es ~f work. a nat mu~t boP 
cornple~ Mio,.. actual <onstn.~cuon oi t ht' 
Suanna Raver ny~l~~nnc proJ«I d~ 

.cnb.d '" ~ .U !j-3 Juu ma~ Dool(ln Th•s 

..n.Jon da.. not illlthon.zl!' :he Atuka 
Po-r Aulhontv ~o enter .nto contracu for 
the ~ual ron•tructlon <li the :;u.sotna 
Rlver h)'~IK!rtc pru1M1 or ior the prep. 
a,.uon of the lllr ·Jf :he Suanna Rt..,er 
hydroeiKtnc proJKl wtthout the approval 
~u1rM by AS -14 ~J :l:.!5 .. 

Sec . .W.83.330. Coaatruction. maint.enance and operation or 
projecL Withm one year after approval of Its prl'hmmarv rt-port sub­
mitted under AS -H.83.320,b• . the authonty ma\' enter mto a contract 
for the construction of the Sus1tna Rl\'er hvdroelectr.c prn1ect 1n a 
manner cons1sunt wtth the purpose of the proJeCt a3 descn~ tn .\5 
-J-1.83.310. •§ 2 ch 169 SLA 1980, 

ReVIaor'a IIO&oel. - Ena:ud .., t\.:5 
+4 ~6 . 330. R.enum~red tn 1980 

Sec. 44.83.340. Annual report. • a • iJ the Sus una Rn·er 
hydroelectnc project ts appro .. ed by tht> leRJslature under ..\.S 
.J-1 .83 325. begmnmg 1n 1983 thE authonty shall prepare an .tnnual 
report wh1ch explaLns m detail 

• 1 the stata.s oi construction IJn the Susana Rt.,.er h:-·drrwlec!nc 
project. 

•21 the compleuon date of anv phase •1f the Susltna RtvPr 
hydroeiPctrtc pro}Pct whtch has been completed and the rtoasons tor an:: 
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~ ...... 83.350 

dev1auon between the compleuon date and the exp~ted complt!t:on 
date stated m the prehminary report required under .-\5 H .83 .120~ b '· 

131 the actual cost of any phase of the Susttna R1 n•r h_vdroeie~tru: 
project which has been comple~ and the rea,;ons ior anv cieV!.ttlon 
between the actual cost and the expe~:ted cost ~tared m the preilm1nary· 
report requtred under AS 44.83 .3201 b 1. 

14J the federal and state perm11.s necessary to beiitn or contlnul! 
constructtoo of the Swutna R1ver hydroelectnc project. the c1ctual date.s 
on wh1ch the federal and state perm11.s necessary to be~r~n or conunue 
construction were obtained, and the reasons for any devlatwn between 
the actual dates and rhe expected dates .stated m the prehmmarv 
report reqwred under AS 44 .83.3201al or Ln the earlier annual reporu 
reqwred under thts section: 

151 any other information the authonty cons1ders approprtale or 
necessary to adequately inform the gov.?mor and the leg~slature ol the 
status of the Susttna Rtver hydroelectnc proJect 

1b1 The annual report requued under tat ofth1s section 1s 1n add1t1on 
to any reports required under AS -i4.83.180- 44 .83.:.!2-i and :~hall be 
submitted by M&.J'Ch 30 of each year to the governor and to each mem· 
ber of the leg~slature . 1 § 2 ch 169 SLA 1980 • 

a-i.lor'• DO&el- - Enatted u :\!i 
+4 56 340 R.numiw!red 1n 1980 

Sec. -&4.83.350. Le.,Ulative and ezecutive .JvenigbL The legisla· 
ture or the governor may provtde for ongomg overstght. revtew and 
9elec:ted m~epch analys1s of the Susttna Rtver hydroelectnc prOJeCl 
plan of 3tudy The authonty !iihall provtde all data. analy~. reporu. 
and other 1nfonnatton to whoever conducts the overs1ghc. rev1ew. or 
analysts acttvttles. Selected m-depth analyses shall 1nclude as· 
~eUments of the power alt.emauve-s. financtng. and power marketmg 
!JeCtiOruJ ofthe Swntna Rtver hydroelectnc project plan of study . ~ 2 ch 
169 SLA 19801 

a-i.lor'1 IIOI.H. - En•ct.d u .ti 
+4 56 J50 ft.nWD~M In 1980 

Sec. 44.83.380. Project financing. The Susttna R1ver 
hydroelectnc project shall be flnancl:!ti ~ .. general fund .a.ppropnauons. 
general abhgatton bonds. revenue bonds. or other plans of tinance a, 
approved by the legulature ·~ 2 ch 169 SLA 19~0• 

Rev1.or'• no.._. - En.actf<d .... -\.:i 
.w 56 J60 Ranwn~~ tn l9&J 
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; -H o3 361 

Article 8. Rural Electrification Revolving Loan Fund. 
S..rtion 
lli l Rura I .. 1Ktr1fic au on re~oh· 1 n if loiln 

fund 
lli.J l...oan .1e1"1sory comm1tt.H 

M-e. -M.83.361. Rural electrificarion revolvinK lou fund. ·a 
The rural electnficauon revolvmg Joan fund l!l estabilshed tn the 
Alaska Power Authnnty. The fund conststs cf 

• 1 • appropnauons made to the fund; and 
'2· prtnctpal pa~enlS on loans made under thts seeuon 

• b• The authonty may make loans from the rural electnticauon 
revolvmg loan fund to electnc uuliues certified by the Alaska Pubhc 
L"uht!es Comm1ss1on. A loan from the fund may be made only for the 
purpose of extendlng new electnc service mto an area of the staLe that 
an electnc uuhty may serve under a certificate of public convemence 
and necess1ty i!Jllued by the Ala.ska Public T1tdit1es Commt8910n. A loan 
may be made from the fund to an electnc ut1l1ty tf the uuhty mvesLS 
the money necessary to proVIde one pole, one span of hne, one 
transformer. and one servtce drop for each consumer for whom unmedJ· 
ate servtce would be prov1ded by the exten.9ton of electnc sei'Vlce. How­
e11er. a loan may not be made from the fund unless 

•l • the loan 1s recommended by a loan advt50ry commttt~ appoanted 
under AS 44.83.363; and 

'21 the extenston of electnc servtce would proVIde tmmedJate sen.·tce 
to at least threto consumer.~ 

c• A Joan from the rural electnflcauon revoh1ng Joan fund shall 
bear an annual rate of Interest of two percent of the unpatd balance of 
the Joan. Interest rece1ved on a loan made under th1s sectton must be 
transf<>rred monthly Ul the commtsstoner of revenue for depo111t m the 
lfP;,eral fund. 

d1 When a loan IS made by the authontv under tlu" seet1on. the 
e\ectnc uuhty re<.i!l .. 'lng the loan 

• 1 · .;;hall. 1n addmon to the rates that 1t ts authon:zed to charge. 
charge the consumers served by the electnc ~rv1ce extended With the 
loan proceeds an amount sufficient Ul pay the mterest coet.s of the loan; 

• 21 ~haJJ pa.v to the authonty annually an amount equal to 
• A • Interest of two percent on the unpatd balance of the loan; and 

B · payments on the unp1ud balance of the pnnc1pal of the loan for 
each nev. consumer served by the electnc .iervlce e:nended wtth the 
;oan proc~s. paymentS on the unpaid oaianr.e of the pnncJ;~al C'f the 
loan .;;hall be made at a rate equal to the difference betweE-n the actual 
cost of makmg the ~rv1ce connection to the consumers and the mm1· 
mum 1nvestment per C(,nsumer required of the uultty before a loan 1s 
made under b• of thts :1ecuon 
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§ 44.83 .363 STATE GovERS~tEST ~ 44 .83 363 

(e! The authonty shall 
( 1 f adopt regulations necessary to carry out the provtslons of thts 

section: 
(21 administer the rural electrification revolving loan fund: and 
( 3 l submit to the legislature within the first 10 days of each regular 

legislative session a repon of actions taken by the authority under this 
section and an accounting of the rural electrification revolvmg loan 
fund. 

( f'l In thi11 section, 
(l) "consumer" means a person, as defined in AS 01.10.060(/1, or a 

governmental agt'ncy, if the penon or governmental agency request!> 
a:ui offers to pay for electrical service to a facility or pan of a facilit); 
the authority shall consider a person who, or a governmental agency 
that, offers to pay for electrical service to several facilities to be a 
separate consumer for each facility, if each facility is phys1cally sepa­
rate from another facility, other than through electric servtce lines. 
and if the penon or governmental agency requests &nd offers to pay for 
electrical service to each facility: 

t2l .. facility" means a structure capable of receiving and using elec· 
tricaJ energy: and 

(3) "governmental agency" includes, with respect to the state or 
federal government or a municipal government, a legislattve body, 
board of regents, administrative body, board, commtssaon, committee, 
subcommJ.ttee, authority, council, agt'ncy, public corporation, school 
board, department, division, bureau, or other subordinate unit, 
whether advisory or otherwise, of the state. federal. or municipal gov­
ernment.(§ 1 ch 118 SLA 1981; am §§ 10- 13 ch 89 SLA 19831 

Ulld ol 111111-m..au. - The 1983 
uzwndm.nt, deleted "and 1 n ~a rat" 
(ollowtDf ~p!'Qiapar 1n pan.gnph •all2l, 
addad Ule &Kond •nWI1C1! o( &ut.ktion 

•eJ. 1ubeututed "exwnded w1th the loan 
prtJCHda'' ior ··durmr the pP-CeGllll year 
ior wh1ch the loan wu made·' 1n parqnph 
•dl12ltB•. and adde-d 1ub8Muon •fl 

Sec. 44.&1.383. LoaD advisory commit&ee. When an application 
for a rural electrificatJOD loan 1s submitted to the authonty under AS 
44.83.361, the authority shall appoint a local adVIsory committee from 
penoD.!I resuiing in the area that the applicant utility ts cenified to 
serve. The lollll advisory committee shall co .1sider the loan applicatton, 
and sball recommend whether the loan application ts to be approved or 
ciiaapproved. A favorable recommendation from ~he loan adVIsory com­
mittee shall be baaed on a detenninat1on that development m the area 
ol the proposed extension of electric service ts likely to provide for full 
repayment of the loan under AS 44.83.36lldl withm 10 yean. In 
making tbat detenninat1on the committee shall constder 

1 ll permanence of the premtses to be served by the extenston: 
121 land use patterns 1n the area: 
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~ 44 e3 .380 ~ .w.a3.382 

,3, access for the line that would be mstalled wtth loan proceeds; 
' " ' avallability of other utility serv1ce m the area: and 
1S1 the economic feasibility of the extension of electnc servtce with 

the proceeds of the loan . 1 ~ l ch 118 SLA 1981 , 

Article 9. EnerwY Prorram for Alaska. 
S«tioa 
J80 Progn.m nUibiUibld 
J82. Power dewelopment fund ntabhllhed 
384 t.; M of fwwl balante 
386. lnvntment of fund 
388 Allotment to proJtcU 
390 Reappropnauon of f~.~nd balance 
392. lApee of UteM lppropnaUOM 
396 (),eNlion o{ l)o)wer p~UJ«t 
J98 Salit of powM' from power pi'OJKl 

Sectioa 
frO() EMI'IY COnMrYIUOD 
.a1 0 Con u nu1 n 1 appropn ~ uon {or 

Susuna River hydroelt-:1.r1c proJect 
I Repealed ef!'ect1ve J uM 30, 19911 

-420 Cont1nu1n!J approJlnauon for Brad· 
\ey l.akf nydroelectriC proje<:t 
I Repealed ef!'KltYe June 30. !9881 

-&25. Defiruhona 

See. 44.&1..380. Prop-am estabU.bed.1aJ The energy program for 
AlaskA is estabJished. The program shall be admmistered by the 
Alaska Power Authority. 

1 b l The energy program for Alaska is a program by whtch the 
authonty may acquire or construct power projecta with money appro­
priated by the legislature to the power development fund established 
in AS 44.83.382. A power project may be acquired or constructed as 
part of the enei'IY program for Alaska only if the proJect is submitted 
to and approved by the legislature in accordance w1th procedures 3et 
out m AS 44.83.177-44.83.187. 

lcl The proviaions of AS 36.10.010 - 36.10.125 apply to power 
projects constructed by the authority under AS 44.83.380-4-6.83.425. 
1§ 1 ch 118 SLA 198ll 

~r'l DOll& - EDK&oed II AS 
44.83 frOO Renwnblrwd •n 1981. 

Sec. 44.83.382. Power development t.md et~tabliabed. 'al A 
power development fund is established an the Alaska Power Authonty 
to c:any aut the purposes of the energy program for Aluka 1AS 
44.83.380 - 44.83.425) . 

lbJ The fund includH 
1 1 ! money appropriated to it by the legislature: and 
121 !&pealed.§ 21 cb 89 SLA 1983.}1§ 1 ch 118 SLA 1981; am§ 27 

ch 89 SLA 19831 

IW¥1_.• aora. - EDICI.ed u AS amendm~tnl . r~~pH.Ied parqraph 21 of 
-W 63 -uo RenurnbeRd 111 1981. subMc!:Jon ·b• 

Effect of UDeadmnlla. - The 1983 
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§ 44.83.384 ST ,\ TE G<I\'ERS~I E!'"T 

Sec. 44.83.384. U!M! of fu.Dd bala.Dce. • a • The fund may be used by 
the authority to provtde money (or 

r 11 reconnaJssance and feasibility studies and power project finance 
plans prepared under AS 44 .83.177- 44 .83 .181; 

12l the cost of a power project, including but not limited to costs of 
acquiring necessary licenses. prepartng engmeenng des1gns. obtatning 
land, and constructing the power project: 

I 3l the defeasance of bonds, or the payment of debt servtce on loans 
for or on an issue of boods sold 1n connection Wlth a power proJect. 

(41 the cost of operating and maintatmng power projects. and 
r5) debt service on power projects. 
1 bt Money in the fund may be uaed. under 1 a1 of th.ts sectton only for 

a power project that 
1 ll is economJcally feB.!Iible: and 
12) provides the lowest reuonable power cost to utility customers 1n 

the market area for the estimated life of the power pro]ect. whether 
operated by it.aelf or in conjunction with other power proJects Ln the 
market area. and that operates or will operate on one or more of the 
following: 

IAI renewable enerc raources, mcluding but not hmited to 
hydroelectric power, wind, biomaaa. geothennal, tidal or solar energy. 
or a method that U&e9 temperature differenuars or other phystcal 
properties or the ocean; 

(81 coal or peat; 
CCl energy derived from N&ate heat; or 
IDl fossil fuel, including oil or natural gas. 
(c) Notwithstanding fbHll of this section and AS 44.83.396 -

44.83.398, the fund may be uaed. by the authority to provide money for 
the cost. of a power project that is or was either constructed or owned 
by the United Statn government if the reqwrements ofthJs subsection 
are met. The provi!liom of AS 44.83.li7- 44.83.18i do not apply to a 
power project financed under this subaect:lon. The authonty may ~ 
money in the fund for the cost of a power project under th1s subsection 
if 

11J the legislature enacts a law approving the proJect: 
(2l the office of management and budget in the Office of the Gover· 

nor reviews a feasibility study and a plan of finance for the project and 
determines that the feasibility study complies Wlth the requirements 
for a feuibthty study submitted under AS 44.83.18l!bl and that the 
plan of finanat complies with the requirement~ for a plan of finance 
subm.jtted under AS 44.83 .18l'cl; and 

C3l the project meeta the other reqwrements of lh1s chapter. 1 ~ 1 ch 
118 SLA 1981: am ~ 12 ch 133 SLA 1982: am ~ 28 ch 63 SLA 1983: am 
U 14. 15 eh 89 SLA 19831 
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& 44.83.386 

Re"-or'1 DOioH. Enuwd as AS 
~-83 420 IWnUIII~red tn 1981 

Effect of uaead ... at..a.- Thf 1982 
amP.ndment added subiKtton •ct 

The nnt 1983 lmtndment, Sllbetttuuod 
"offic:e of rnan•pment and bud1eC for 
"di'IIIIIIOn of budpt IUid ~lr..nlt~ In 
parqnph •eM21 

~ 44 .83.390 

The .cond 1983 ~endmenc. !1'W1"11Le 

p.ara,nph • I • of subiKtton • b' and subeU· 
t11U'CI "AS M IJ3 396- +4 83 398" for "AS 
+4.83.394- +4.83 398" and ··or waa etther 
COII.IU"U~ or owned" for "coutru~ and 
o""'ed" tn t h11 fi nl !II! n U! nee of sub.ectlon 
•c• 

Sec. 44.83.386. LDvnlmeDt of flmd. The Department of Revenue 
shall invest the money in the fund in accordance with AS 37.10.070 and 
37 .10.075. The Department ofRnenue sball provtde money 1n the fund 
to the authority only after costa have been Incurred or amounts 1n the 
fund have been otherwise obligated under contra.cta for the acqu1sition 
and construction of a project. Amounts that have been obligated. but 
for wb.ich coeta have not yet beeu incurred. may be segregated by the 
Department of Revenue or tnmafen-ed to the authority only wtth the 
prior approvaJ or acreement of the c:ommiaeioner of revenue. Interest 
received. on money that i8 segregated or tnmfer'J"ed under this !leetion 
must be depoaited ih the general fund. C§ 1 ch 118 SLA 1981; am § 16 
ch 89 SLA 1983) 

~~---E~ .. AS 
... 83.430. R.o~ Ill 1981. 

Effect of I d'MIIU. - Tb• 1983 
..... acm.or.. •w.&anned the laqu.ap 

bi!PIIIWII ~eoftl bave billtn tncwred" for 
"1 a.~ for a P"!llln t1 inCW"'"8d" at the end 
of the IIICOnd aen~nce IUid added the thud 
IUiod fOurth •nleDfttl. 

Sec. 4483 388. Allolla ... & &o projeeta. tal The authority shall 
maintain recorda of power projett allocatioUI from the fund for each 
power project 

Ill approved in accordance with AS 44.83.185; aDd 
(2) rcr which an aJlocation is made from an appropriation made by 

the letJi.alature without apecifyi111 an appropriation to a project. 
Cbl Income elllf'Ded from inveetment of money appropriated to the 

fund ahall be deposited in the general fund and may be appropriated 
to the f\md by the legislature. I§ 1 c.h 118 SLA 1981) 

Rewtmr'• aec-. - EIU!nld .. AS 
M.83.440. Ren11mbend. 1a 1981 

See. 4o4.83.380. ReappropriadoD of luDd balaDce. 1 a 1 If a power 
proJet't deugnated by the legislature by law ia not constnlcted. the 
amount appropriated to it may be reappropriated to other power 
projects by the legislature. 

lbl The legialature may reappropriate money under !al ofthia sec· 
uon only for a power pro)et't that iB economically feasible under AS 
44.83.18l!hl and only if the pro)et't will serve the market area that 
would have been served by the power pro.Jet't designated by the legisla· 
ture and not constructed.(§ 1 ch 118 SLA 19811 
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§ 44.83.392 ~ 44.83.396 

Revieor'a DoCa. Enac:ud u AS 
._. 83.-&50 Renumberecl1n 1981. 

Sec:. 44.83.392. Lapee of es:ceaa appropriations. If at the end of 
construction of a power project appropriations for the power project 
exceed the amount required for construction of it. the excess lapses mto 
the general fund. t § 1 ch 118 SLA 19811 

ReYUor'a aoc.. - Enacwd u AS 
.... 83.460. llenumbenci ID 1981. 

5«. 44.83.394. Revenue requirements. {Repealed. § 2i ch 89 SLA 
1983.] 

Sec. 44.83.388. OperatioD of power pro jed. 1 a 1 A power project 
that ia acquired or constructed u part of the energy program for Alaska 
is ovmed, and ahaJl be administered, by the authority. 

CbJ When a power project hu been acquired or constructed by the 
authority, the project may be operated for the authority under a 
contract or leue entered into by a qualified utility and the authority. 

lei The authority shall enter into a contract or lease under reaaon· 
able terms and conditions to permit the applicant utility to operate the 
power project when the applicant utility ia the on.ly wholesale power 
customer to be eer.:cd directly by the povrer project unleaa the authonty 
determines a utility making application for a contract or lease to 
operate a power project is not a qualified utility or is not capable of 
operating that power project efficiently and in a manner that IS consis­
tent with national staDdarda for the industry and with agreements 
with bondholders. 

ld) The authority aball adopt regulationa to determine the manner 
of selecting a qualified utility to operate a power project under a 
contract or leue when there is more than one wholesale power 
customer to be aerved directly by the power project. 

lel When the authority per1111ta a power proJect to be operated by a 
qualified utility under a contract or lease, the authority shall 

I 1 J review and approve the annual budget for the operation and 
maintenance of the power project: and 

(2) aaaure that the project ia being operated efficiently and in a 
manner that ia conaiatent with national standarda for the industry and 
qreementa with bondholders. 1 § 1 ch 118 SLA 1981: am §§ 17 - 19 
cb 89 SLA 19831 

....,._.. -. - Enacs.t u AS 
.... 83.480. Renumoend 111 1981. 

Efl'wct al • D 1-- - 1ba 1983 
•-fnwnt, deleled ""by the HAW" 
&lllowulf "ia cnrnad" 1n IUbeectaon 1e1. 
~ • qualif'Uid ub.lity or 18 not" near 
t.be end of 1ut.Kuon tel, added tbe ian· 

pap beitiiiWif "efficlt'lltll' end '" • 
awmer t.bal .. c:ouaaleftl" to tbe end of 
IUbaecbon •ct. addad "end" to the end of 
parqrapb •It o( .w..ct..on •••· end added 
• end ...-menu wit.b bonclbolc!.ra• to t.be 
end o( parqraph 121 o( IUbaKuon let. 
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§ 44.83.398 AU.SKA STA.Tt:TES ~ 44 .83 .398 

Sec. 44.83.398. Sale of power from power project. !aJ The 
authority shall sell power produced from power projecu acquired or 
constl'\l · :l!d under the energy program for Alaska. For purposes of this 
section, Lake Tyee, Swan Lake. Solomon Gulch, and Terror Lake 
hydroelectric facilities are considered to be one power project. This 
power project is referred to as the initial project 

(bJ The authority shall establish a wholesale power rate structure 
applicable to sales of power to the customers of a power proj~'"t as 
follows: 

l l~ 1 he authority shall ea\.8blish and maintain a separate wholesale 
power rate applicable to each power project that it has acquired or 
constructed under the energy program for Alaska. other than a project 
described. in tO ofthis section. The wholesale power rate established by 
the authority for -:.he initial project shall be a rate calculated under this 
paragraph except that the portion of the rate applicable to IAJ and tCI 

of this paragraph shall be acljusted for the hydroelectric facilities in the 
initial project aa set out in 131 of thia subsection. The wholesale power 
rate shall be computed by the authority annually, or more frequently 
as may be necessary, and shall equal the rate that the authority esti­
mates is necessary to produce revenue that is sufficient to pay 

(AI operation, maintenance, and equipment replacement C08ts of the 
power project; 

tB) the power project's proportionate sharP of the debt service on 
state loans and bonds for all power projects in the energy program for 
Alaska, determined in accordance with tgl of this section; 

ICI safety inspections and investigations of the power project by the 
authority. 

(2) {Repealed, § 7 ch 169 SLA 1984.] 
( 3) For the purposes of detennining amounts to be allocated to each 

hydroelectric facility in the initial project under l 1 )(A J and ( l )f C) of th;s 
subsection, the authority shall determine for each hydroelectric facility 
its individual operation, maintenance, equipment replacement, safety 
inspection, and investigation costa. 

lc) The authority shall transmit all the money that it receives under 
fa I of this section to the commissioner of revenue for deposit in the state 
general fund except for money i~ baa pledged or otherwise covenanted 
to secure bonds. 

ld) {Repealed, § 8 ch 169 SLA 1984.) 
I e) After determining the wholesale power rate for a power project 

under the provisions of this section, the authonty may acljust the rate 
or change the nte provisions to insure that the revenue derived from 
that power project and the aggregate revenues of the authonty will be 
adequate to comply with the rate covenants and other agreements 
contained ih any trust indenture or trust agreement entered into by the 
authority for the seurity of the holders ofbonda issued to finance power 
projects in the energy program for Alaska. The authority may agree 
with a purchaser of power to 1 imit rate increases caused by debt servtce 
payable by the authority on subsequent proJecU. 
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~ 44.83.398 ~ -14.83.398 

1 f) The provisJoru of • b' of this section do not apply to an mtertte that 
IS aulhonud as a separate proJect under AS 44.83.380. The authonty 
shall establish and maintain separate power rate schedules apphcable 
1.0 each intertie that it has acqwred or constructed as a separate power 
project under the energy program for Alaska. The power rate 9Chedules 
shall produc:e sufficient revenue from utilities connected by lhe mtertie 
1.0 pay 4 1 J operation, maintenance. and equipment replacement costs of 
lhe in tertie; c 2 I debt service of the intertie; and 4 31 safety inspections 
and investigations of the intertie by the authority . If the authority 
determines that an intertie has cea.aed to function as a separate project 
and has beeome a part of one or more other power projects and has 
beeome a pan of one or ruore other power projects as a transmission 
line. the power rate ~ehedules established under thls subsection shall 
be terminated and a wholesale power rate applicable to the fonner 
intertie shall be calculated under Cb1 of thia section for the project or 
proJect& of whieh it baa become a part. 

tg) For the purpoeee of !b)(l)IB) of this section, a power proJect's 
proportionate shan! of debt aerrice on state loans and bonds for all 
power projects in the energy program for Alaaka 1s equal to the state's 
investment in the power project divicled by the state's investment mall 
power projects in the energy program for Alaska and multiplied by the 
debt service on state Joana and bonds for all power projects 1n the 
energy program for Aluka. In th.ia subeection 

c 1 l "state's investment in the power project" includes all state money 
invated in a power proJect, im:ludin1Jloa.na, grants, and proceeds from 
boods, less the principal repayments on the proJect's proportionate 
share of debt service on state Joana and bonds: 

C2l "state's mvestment mall power projects in the energy program 
for Alaaka" includa all Qte money invested m the power projects, 
other than interties, in the energy program for Alaak.a, ineludin1Joans. 
P'8Dts. and proceeds from bonds, less the principal repayments on 
boDda 8Dd state Joana i.aaued for the power proJecta. 

lhl Notwithstanding lgl of this section. in the 1983 state rl8e8.1 year 
the proportionate .than! of debt service under 'b 1 of t~ Metion, 
ezprea.aed aa a rate, for a power proJect for which a construction 
contract has been awarded before June 25, 1982 may not ezceed the 
average debt service component of the wholesale power rate for all 
power projects ia the energy program for Alaaka. The limit lll'lposed by 
tlua eubeectioa shall be tncreaaed in the 1984 state fi9Cal year 1.0 four 
perc:ent above the average debt service component of the whoJe'l&le 
power rate for all power projects in the energy program for Alaska and 
by an additional four percent above that average m each succ1!ed..ing 
state fiaca.l year. [(application of this subeection results in the produc­
uon of i..o.sufiioent revenue to pay the total debt serv1ce for all projects 
in the energy propam for Alaska, a project that doee not have tta share 
of debt se!'Vtce limited under thl11 subsection shaJJ be subJect 1.0 a rate 

311 



I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

§ 44.83.398 ALASKA STATL'TES ~ 44.83.398 

in addition to the rate established under fb1 of this section. The addi­
tional rate is the rate that the authority estimates is necessary to 
produce revenue that is sufficient to pay the difference between the 
total debt service for all projects in the energy program for Alaska and 
the revenue actually produced to pay that debt service. multiplied by 
a fraction whose numerator is the total cost of the project and whose 
denominator is the total cost of all of the projects that are subJect to the 
additional rate. In this subsection. ''projects in the energy program for 
Alaska" does not include an intertie that is authorized as a separate 
project as described in (f) of this section. 

(il The authority may place in a separate interest bearing account 
money appropriated to the authority as a loan for the purpose of 
meeting the operating expenses of a facility in the initial project. The 
money may be used to replace amounts which were expected to be paid 
by a utility potentially served by a facility in the initial project, which 
has not entered into a power sales agreement with the authonty. 
Repayment of the amount loaned must be made from revenues 
llttributable to power sales from that facility, as limited by the tenns 
of power sales agreements with power purchasers from that facility. A 
loan made in accordance with this subsection is not a state loan for 
purposes of calculating the wholesale power rate under tbl(l) of this 
section. (§ 1 ch 118 SLA 1981: am §§ 13- 16 ch 133 SLA 1982: am 
§§ 20- 23 ch 89 SLA 1983: am§ 125 ch 6 SLA 1984: am~§ 2-8 ch 
169 SLA 1984) 

Revi10r'1 DO&et. - Enacted as AS 
44.83.490. Renumbered m 1981. 

Etrec:t ol ameadmenca. - The 1982 
amr tdment. m subeecuon 1b1. substltul.ed 
··a power project" for ''the power project" m 
the introductory language. subatitul.ed 
"separate" for ''single" and ''each power 
project" for "all power proji!CU" m the lint 
wnt.enc:e of pararraph 1 U. addH "other 
than a project deec:ribed in 10 of' th1s WC· 
tion" to the end of the lint sentence of 
p&ral(nlph Ill. inaerteod "or more 
frequentiy as may be necesaary'' m the 
introductory language of the wcond sen­
tence of parqrapb Il l, substituted "power 
project" for "power projecta" 1n subpara­
graph lll!A! and fCl, added "the power 
project's pro)XIrtionate shan of the'' to the 
beguuung of subparagraph 11)(8 1, subeti· 
tuLed Lhe language beginnmg "on nate 
loans and bonds" for "of the power 
projecta" tn subparagraph 111181. subati· 
tul.ed "separate" for ''single" and "each 
power project that is" for "all power 
projects that it hu" m the fint sentence of 
pD.ragraph 121. mserud "or more 
f~uently u may lw necesaary" in the 
introductory language of the second sen· 

tenc:e of paragraph 121. substituted "power 
project" for "power projects" 1n subpara· 
rraph 12l!Al and •2li BltiliJ. and subau· 
tul.ed the present provtJIOII.I of 
subparagraph t2ltBitiil for the former p~ 
visio11.1. whtch read: "debt service of power 
projecta by the authority; and." In subeec­
tion 1cl, the amendment substituted 
"undu taJ of this section" for "under 1b1 of 
this section'' and "money 1t hu pledged to 
secure bonds in accordance w1th contract.e 
w1th bondholden" fo.r "the monev 1t 
receivH under lblll iiA l and lBl ·and 
lbit2Jl81f il and lii l. or the money it would 
have received under lbll l iiAi and fBI and 
lb112UB1til and t1i1 of th1s section 1f those 
1tema had been Wled 10 part to ettablish 
the wholesale power rat.e in effect at the 
time the money 111 rece1ved by the author· 
1ty." ln subaec:tion lei. the amendmentsub­
smuted "a wholetale" for "the wholesale" 
and "or 10" m the fint sent.~nce and added 
the sec:ond wntence. The amendment alao 
added subeecuons 10- lh J. 

The 1983 amendment. subttltuted "July 
l. 1991" for "July 1. 1986" near the 
begtnning of p~aph 12) of !ubaeetion 
1b1. substituted "or otherwise covenan!A!d, 
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~ 44.113.400 

ID .cure bandl- for ··ID wcurr banda 111 
iilcconiallct •1th eontracta "'lth 
bondholders" at the end of tubMetlon '(', 
re-ote aub.ecuon '"·and added the lut 
•n~nce of 'ub.ectLon • h1 . 

'nle fint 1984 amendme"t m1de a tech· 
rucal chance 1n the lutMnlftlce '" tub.ec· 
~on •I' 

Tlw ..:ond 1984 amendmeat added IUb­
..cntm ou. repaled former parqnpfl ·21 
of tu~aa •b1 .... lauq 1D a MpVIlloll 

wbol-.le puwv ~loll IJecuuuDI July 1. 
1991. and ,.,..ltd. former ~on •dJ. 
rel&UDfiD 1nduatnal COftiWDif rat-ea. 'nle 
1984 amendmeat al10. 111. 11.1t.lcuon oa1. 
dei1ted former pvqraphl t 11 and (21 and 
tbe farmer lut 81fttenu 111. tbe 

~ ~ .83.420 

1ntnld.uctD~ p•re~r~ph. rtlau "" to a 1.111 l­
It)' Wt pun:ha.M!I power ,.roc:luctd. by a 
power pro)«t of the authont)' . and. m the 
rema1n1ng lanrua!Je. addtd. the last '"'" 
~~entencea; 111. subaecu·ln • bo. 1ubat1tu~ 
"the tWIIDmen" for "ua tWit.omel"ll at the 
buabu~ 1 n the 1 n trod ucwry I aniJU• Ill!. 
11\111 n.ed the MCOnd wn tence 1 n the 
aatnld.llalll')' ~ph of .,.,a,...pfl l . 
.and added ~b •Jl. Ill. 11.1t.lcu011 ' 'I'' . 
..wed the .concl~mtence and sut.DNt.ed 
"eMf1Y Pf"'OIJ''Il" for -EnnCY Ptotnm · 
111. Ow firat Mn~oenm. ud chenged the 
1ntemal rtferenee ID the fint ~~enr.cnce tn 
the tntnld.unory pa.na,...ph of 1Ubl«t1on ,,,, 

Sec. 44.&1.400. Eae"'Y coDaervadoD. The authonty sbaJI ensure 
Ul that com.muniuea that beaefit from tbe energy program ror 

Al.a&lu. implement cost--eff'el;tive enero COD.llfrvauon measures for 
reaidences, commereia.land public buildinp, and 1ndustnes; and 

C2) that communities aha! I fulfiU thei.r respoD.Iibiliues UDder i 1' of 
thia aection by cooperating with state agencies concernee with 
d&'Velopment and ca!lllfrvation of energy, including but not limited 1.0 

!AI the Aluka Public Utilitiea Com.m..iasioa: 
IBl the Department of Community and RegioL.a.l AJra.in; and 
fCl the divia1on of buaineer Joana, Department of Commerce and 

Econ.omic Development. t t 1 cb 118 SLA 1981: am t 5 eb. 79 SLA 1983 1 

~. -.. - ED.eced aa AS 
44.83.500. Renum'-"d in 1981. 

Elhet ol aateDdmnt&. - Tbe 1983 
ilml'lldment. eubet.itu* ~Oepartm,Dt of 
C4mmwury aDd R.poaal Maus .. ror 

·di'rimoa ol _,.,. .and poww 
Uvllopmeat, Dlputmeat ol Com.m.er-.:e 
.Ud EcmloiDIC {)e¥el~t" ID ~ph 
12)(8). 

Sec. 44.83.410. Contiluaiac appropriation for SU811:Da River 
Hyciroeleetrie project. ~ed effective Jwae 30, 1981) The sum 
of 1100,000,000 is appropriaced on July 1, 1984 and the sum of 
1200,000,000 i.a appropriated on July 1 of each subaequent rlK41 year 
from the general fund to the authority for depo1it m the power 
development fund CAS 44.83.3821 for the purpoae or eqwty investment 
in. and rate stabilization Cor, tbe Suaib:la River hydroelectric project. 
C§ 314 cb 171 SLA 1984; r § 317 ch 171 SLA 19841 

P11111 :n 1 I~- l'1u.l ..cao11,. 
rep.ied .treca'W'!I J IUM JO, 1991. 
~.-..- Seeuoa 316. dl.. 171. 

SlA. 1184, ~- ~t ~ ~na· 

UOIIII made Ill U 313-Jl5 ud 319 of eb. 
1 il. SlA. 1984. wtu.ch _. tbllleKban. 
an not oa•yar appropnabODI ud do noc 
lapM ~AS J7 25.010. 

Sec. 44.83.420. Coati.DuiDI appropriatioa for Bradley I...ake 
hydroelectric project. [Repealed effective JUDe 30, 1988.] The sum 
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~ 44.83.425 ~ ~-~ 83 -125 

of !50.000.000 Ill appropriated on July 1. of each fiscal year from the 
general fund to the authonty for deposit m rhe power development 
fund 1 AS "-4.83.382. for the purpose of equny an vestment 1n. and rate 
stab1hzauon for. the Bradley Lake hydroelectnc prnJect • ~ 31~ ch 171 
SLA 1984; r ~ 318 ch til SLA 19841 

PoetpoDed repeal. - n .•• Metlon ., 
~pullld elfect1v~e Jun• JO. 1938 

Edisor'a IUIIft. - Sect1on J 16. d'l I 71. 
SU 19&4. provu:let~ that :h• app~na· 

tiona made 1n H 313--315 .llnd 319 of ch 
I~ 1 SL\ 1984. wruch tnacted thLJ IIKt.UI'ft. 

are not one-:vear appropnatlonJ and do not 
lapw under AS 37 ~Ill C. 

Sec. 44.83.4.25. DefiD..itiOIUI. In AS 44.83.380- -14 .83.425. 
111 "bus bar" means the substation that !erves as the delivery pomt 

from the generation and transmi1>110n .system of the authonty to the 
trarum1aa1on and d.istnbuuon sy!ltem of the uuhty : 

121 "debt servu:e" means the amounts covenanted Wlth respect to. or 
pledged tn pay. bonaa under a tru5t agreement seeunng bonds; 

•3 I "fund" means the power development fund esrabhshed by AS 
44.83.382: 

141 "industrial consumer" means a customer of a utility wh1ch 
c:uatomer hu a peak power demand in ucesa of 500 kilowatts and uses 
the power principally for 

cAl manufacturing; 
cBl pipeline transponat•on; 
1 C) the recovery or proc:ese1ng of m.1nerals; 
(01 the processing of tunber, agricultural, or seafood producta or 

their by-producta: or 
tEl the operation of facilities crwned by the federal government; 
151 "qualified ut:lity" means an electric utility that ia certified by the 

Alaska Public Utilities Com.mialioa to serve all or part of a market 
area that is served ar will be served by the power project, and that the 
authority determines ia capable of operatini and mau:~t.aining the 
power project. '§ 1 ch 118 SI.A 19131; am § 24 ch 89 SI.A 19831 

~. DOle&. - £aadld u AS ~DL l"rWT"Dt.. 1oM .s.fiDitiDD of 
44.83 . .510. R.numbaed 111o 1981 -clebl. .r¥\CI~ 111 pu-qnph •21 . 

Efrect rJI -..~~D .. -. -The 1983 
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A NOtAtiONAL SYStEM HAS BEEN USED 
TO DENOtE DIFFERENCES BETWEEN tHIS AMENDED LICENSE APPLICAtiON 

AND 
THE LICENSE APPLICAtiOM AS ACCEPtED FOR FILING BY FERC 

ON Jl7LY 29, 198) 

This system consists of placing one of the following notations 
beside each text heading: 

(o) No change was made in this section, it remains the same as 
was presented in the July 29, 1983 License Applicatior. 

(*) Only minor change~, larg~ly of an editorial nature, have be~n 
made 

(**) ~ajor changes have been made in this section 

(***) This is an entirely new secti~n which did not appear 1n the 
July 29, 1983 License Application 
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EXHIBIT A 
PROJECT DESCRIPTION 

Th~ Susitna Hydroelectric Project will be comprised of tva major 
developments on the Susitna River some l2u mile~ north and ~ast of 
Anchoraae, Alaska (see Figure A.l). The project will be constructed 1n 
tnr~e distinct phases hereinatter ref~rr~d to as stages. 

The following is a brief description of the three phases of the 
Project. A further dtscriptiun of ~ataoa Stage 1 is pr~sented in the 
following Se~tiuns 1 thruugh 5; Devil Canyon Stage 11 is described in 
Se~ti~ns 6 thr~ugh IU. Watana Stage Ill is described in sections II 
tnrougn 1). Project lands for the entire project are discussed in 
SectiJn 16. Ref~rence drawings ar~ in Exhibit F. 

WATANA STAGE I 

The Watana Initial Dam would be built to el. 2,025 vith a max1mum 
normal reservoir ~1. of 2,000 (see Exhibit F Figures). The int~rnal 
~oniog or the earthfill dam vill include an inclined upstream 
impervious core. The inclination ~f the core vill reduce the a~ount of 
shell material requited for stability of the Sta~e Ill dam that vill be 
suomer~ed by the Stage 1 pool, and therefore placed durLn& Stage 1 
construction. When the dam is being raised, all the additional fill 
will then be ~Laced in the dry during the seasonal dravdown uf the 
reservoir. The raising of the Watana Dam causes no ad~er!e effects on 
the satety of eith~r the Stage 1 ~r Stage Ill dam, and no unusual 
construction operation is required during raLsLng. An additiunal fi~e 

feet o[ freeboard is added in Stage I tu facilitat@ flood control ~ith 
the small res~rvoir storage volume. 

The spillway and approach channel excav~tion vould be deepened by 
appro~~mately ld5 feet beluv that shown in the original tvo stage 
project in order to accommodate the reservoir during Stage [, The rock 
excavated from these areas would be used in the construction o[ the dam 
and vould minimize or eliminate th~ need for opening a quarry sit~ 

during Stage 1. The deeper excavation would be designed with suitable 
rock reinforcement and berms, The spillway in Stage l will pass the 
pronable maximum flood. 

For Stage I, there would be one outlet facility structure and two power 
intake structur~s. The outlet facility, in conjunction with the four 
powerhous~ units in Stage I, vill discharge a 5Q..year flood before flow 
would be dischar~ed over the spillway. 

The paver house in Stage 1 will have four generating units, each vith a 
nominal capability at average operating head of 110 MW for a total of 
440 MW. The December- January dependable capability of th~ Stage l 
installation will be 360 MW. 

The construction schedule for Stage I vill be one year shorter than the 
first stage of the two sLage project. The shortening of the schedule 
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is a result of a decrease in the quantities of the fill material 
necessary for the SLage I constructiun. 

DEVIL CA~~ON STAGE II 

Stage II wil 1 be the construction of the Devil Canyon development 
consisting of a concrete double curvature thin arch dam with crest 
el. 1,463 (see Exhibit F Figures). The normal maximum reservoir will 
be at el. 1,455. The pow£.rhouse will have four units each vith a 
nominal capability at average operating head of 170 ~ for a total 
of 6tJU MW. The December- January dependable capability of the Devil 
Canyon powerplant will be 600 ~~. Outlet facilities will be provided 
to dischar~e the ruut~d l:SO year flood in conjunction with the power 
facilities. A gated chute spillway with flip bucket will be provided 
capabl~ of passing the probable maximum flood. A saddle dam wi 11 be 
constructed on the right bank to el. 1,4i2 and adjacent to the arch 
dam, The saddle dam wi 11 be an embankment of similar o..o ns~ ruction ::u 
the Watana Dam. During construction, diversion of the river will be 
accomplished by construction uf upstream and downstream fi 11 cofferdams 
and a diversion tunnel with capacity to pass the l:lS year flood routed 
through the Watana Stage l reservoir. 

WATANA STAGE i. ~ 1 

The Watana Initial Dam would be raised to el. 2,205 with a maximum 
normal reservoir el. of 2,ltJ5 (see Exhibit F Figures). During 
seasonal drawdown when the Stage 1 reservoir elevation is below el. 
1,925 ( the el~vation of the upstream berm) rockfill would be lQ the 
dry on the upstream side of the dam. 

The coQcrete spillway agee crest would be raised to el. 2,135 and the 
~pillway gates relocated to accommodate the higher agee elevation. 

The outlet facility structure and the two power intakes would be raised 
to el. 2,201. A third power intake would be built in Stage Ill with an 
iulet at el. 2,012. 

Two additional units would be added to the powerhouse bringing the 
total number of units to six. After completion ~f Stage 111, the 
nominal capacity of the powerhouse at average operating head would 
increase from 440 ~to 1,110 ~because of the increase in head ~n the 
four Stage I units and the addition of two 185 ~ nominal capacity 
units. The December- January dependable capability of Watana in Stage 
Ill will be 1020 MW for a total project dependable capability of 1620 
MW. 
1 - PROJECT STRUCTURES - WATANA STAGE I (**) 

1.1 -General Arrangement (**) 

The Watana Stage 1 Dam will create a reservoir approximately 39 miles 
long, with a surface area of 20,000 acres, and a gross storage 
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capacity of ~,300,000 acre-feet at tne normal maKimum operating level 
of et. 2,000. 

The maximum water surface elevation during flood conditions will be 
2,017. The m1n1mum operating level of the reservoir ~ill be 1,850, 
providing 2,400,000 acre-feet of live storage during normal operation. 

The dam will be an earth and rockfill embankment ~ith an inclined 
impervious core, The nominal crest elevation of the dam will be 2,025, 
with a maximum height of approximately 700 feet above the foundation 
and a crest length of 1,700 feet. The embankment crest will initially 
be cambered to el. 2,027 in the zone of maximum dam height to allow for 
potential seismic and static settlem~nt. The total volume of the 
structure will be approximately 32,110,000 cubic yards. During 
construction, the river will be diverted through two concrete-lined 
diversion tunnels on the north side of the river, each 36 feet in 
diameter and averaging 3,700 feet long. 

The pover intake vill be located on the north bank with an approach 
channel excavated in rock. The intake will be a concrete structure 
with multi-level gates capable of operating over the full 150 foot 
drawdown range. From the intake struct~re, t~o 24 foot diameter 
concrete-lined power conduits and shafts will lead to an underground 
powerhouse compleK, housing four generating units with Francis type 
turbines and synchronous generators. Sear the powerhouse the conduits 
will branch into four 15-foot diameter ~tael-lined penstocks. 

Access to the powerhouse complex will be by means of an unlined access 
tunn~l and ~road which will pass from the crest of the dam, down the 
south bank of the river valley and across a berm constructed on the 
downstream toe of the main dam. Turbine discharge will flow through 
four draft tube tunnels to a surge chamber downstream from the 
powerhouse. The surge chamber will discharge to the river through a 34 
foot modified-horseshoe concrete-tined tailrace tunnel. A separate 
transformer gallery just upstream of the powerhouse cavern will hou9e 
seven single-phase 15-345/ 1.73 kV transformers (three transformers 
per group of two generators, and one spare}, and an SF6 gas insulated 
substation. Each bank of transformers vill be connected through 
generator circuit breakers by isolated phase bus Located in individual 
bus tunnels. The HV bushings for the transformers will be connected to 
the 345 kV SF6 gas insulated substation (GIS) by singl~-phase SF6 
gas insulated buses (GIB). The substation will provide switching for 
two transformer banks and two transmission lines. Two sets of 
single-phase SF6 GIB will be carried from the GIS to the surface 
through a single vertical shaft. At the surface the Gl8 will be 
te~inated at SF6-to- air entrance bushings where they will be 
connected to overhead transmission lines. 

Outlet facilities will also be located on the north bank with a 
capacity of approximately 24,000 cfs. A flood storege pool is provided 
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between el. 2,000 and el. 2,014. 
powerhouse flow af 9,200 cfs, the 
rel~ased without raising the pool 
req•Ji ring use of the spillway. 

In combination with th~ average 
50-year flood can be itored and 
level above el. 2,014 and without 

The spillway located on the north bank will consist of an upstre3m ogee 
control structure with three radial ~at~s and an inclined concr~te 
chute and flip bucket designed to pass a maximum discharge of 278,300 
cfs. Thi~ spillway, together with the outlet facilities, will be 
capable of discharging the estimated Pro~able ~a~imum Flood (P~) of 
326,000 cfs, while maintain.ng ei~ht feet of freeboard on the dam. 
E~ergency release faciliti~s will be located in one of the div~rsion 
tunnels after closur~ to all.Jw Lowering of t~1e reserva i.r over a period 
of time f.Jr ~mergency inspection ~r repair of impoundment structures. 

1.2- Dam Embankment (**) 

The Watana Stage I Dam embankment will be located at mile 184 above 
the mouth of the Susitna River, i.n a broad U-shaped valley 
approximately 2.5 miles upstream .Jf the Tsusena Creek confluence. The 
dam will be of compacted earth and rockfill constr~ction and will 
consist of an impervious core protected by fine and coarse filters 
upstream and downstream. The upstream and downstream .Juter shells will 
consist of rockfill. A typical ~ross section is shown an Pl~te F7 and 
ts degcribed below. 

8510ll 

l.2.l. Typical Cross Section (**) 

The thickness of th~ core at any horizontal section will be 
slightly more than 0.5 time9 the head of water at that section, 
Flaring will be required of th~ cross secti.Jn at each ~nd of the 
embankment, 

The upstream and downs~ream filter ~ones are si~ed to provide 
protection against possible piping through transverse cracks that 
could occur because of settlement or resulting from internal 
displacement during a seigmic event, 

The shell' of the dam will consist of rockfill obt~ined from 
required surface or underground e~cavations. The rockfill will 
minimize pore pressure generation and insur~ rapid dissipati~n of 
por~ pressures should seismic shaking occur. 

Protection against wave and ice action on the upstream slope will 
consist of a rock raked layer of lar~e stone comprising quarri~d 
rock up to 36 inches in s1ze. 
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T~h~ ;rol Jm~ of ·nat~rial r~quir~d t•J C•Jnstruct t.,~ ·.~atolna Jam i.; 
pr~i~ntly ~~timat~d 3~ foll ~wi: 

Material 

Imp~rvious 

Fine filter 
C.Jars~ filter 
Rockfill 

1.2.2 - Crest Details and Freeboard (*~J 

Volume (cy) 

;;, ' 300' IJUO 
2,217,001) 
:.! , 1)00, OIJU 

ll,)91J,01)1) 

Tho! typical .:rest detail Li .Oil<JWn in ?Llte F7 . a~c.ltJS~ H tho! 
1arroJwing at the da~ c r~~t, the filt~r z~nei ar~ r~duc~d i n 
wLdth, but ~till pr~tect th~ cor~ mGterial fr>~ damag~ by fra3t 
penetration and desiccation. 

The nominal cre~t el~v~ti"n ~f ~~t3na Stag~ I will be 2,025. 

...... t.:~l set:::lem~nt allowance h.:1s bt~>!n :nade f"r post-con~tr•JCtL.J:l 

~ettlement of the dam und~r its own w~i~ht, tor the ett~cts l)t 

~at~ra:ion on the upstrea~ roc~ fill wh~n =~~ r ~ iervJir is fLr.;: 
filled, and for p~ssi~le settl~ment fr~m seismi..: ~naking. 

?rovi~ion will be :nade during constr•Jction f.:>r pl-!C.!ment .Jt 
additional fill at the cr~st shoul<l ..;ettl<!ments exc~r!d tne 
e-;timated .1mnunts. At e.'lch ab•1t:n~nt the .:rest el-: v:.~ti..m wi.l! ;J.~ 

2,~25, while at tile ma:<i•num :>ectLon :he =r~st el-!V .Jthn .rill 'lt: 

2,027 allowing for twoJ fe~t of s~t:::lement. under nor~a l 

•>per-~ting conditi.•>ns the :ninimum freeooarJ, r~l.ttive toJ the 
ITI3'(imum op~rating pool ~lev:Hi.Jn •Jt .!,•lOO, will ,<! .lp;Jro.<ir.tllt~l:t 

15 t~et, not including s~ttlem~nt 3ll.:>wances. 

The freeboard allowanc~ is eight feet 3bove the P~F r•~~rvoir 
level and is ba~ed on ~he crest level .1ft~r all s~ttl~ment ~a:> 

taken place. Ultimatl! iecurity against ~v~rt~p?ing af th~ ITiain 
dam will be provided by the spillway ·•hi=h is desi.4ned t·J paH 
the PMF withoJut overt.Jpping the dam . 

l.2.3- Grouting and Pressure Reliei System (**J 

A c~mbin11tion ~f ~ons.Jlidati.Jn ~roJutin~. ~r.:>ut c urt~in and 
in~tallation af a downstream ~res~ur~ r-~lief { drii~age l sysc~m 

. .,i 11 be undertaken in the oedroJcit foundat i~n ilt!n~ath ~at 111.1 Dam. 

The grout curtain and drilling for the pressure relief syst~m 
~ill be lar~ely carried out from ~alieries in the r~ck foundati~n 
in tilt! ab•~tments and !>eneath the dam. 0-!tai ls of the ~rout in~, 
?ressure relief and jalleries are shown on Plat~ F~. 
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1 .2.~- Lnst~umentation (**) 

I nstr:Jment·lti.:m ·.o~i ll b-'! lll<;tall >! d ::.o p.ro ·-1id~ monit•Jr ing or 
?~~f~rmanc~ of th~ dam and f undatian du~in~ constructi0n ~ s 

· .. mll 3 ::> durin;s olp~r-lltilln. Instrument::> t .Jr m.:!:tsurin5 int~~nal 

•t•!rt i. ''ll 1na huri2:ontal .jisplac<!m~nto;, str~S.i•!S .1nd str ,Ji.1->, and 
t .)t ,][ ilnd f r ' l i.J pr"~SSures, 3::> '"'e [[ .13 SU~ ~ilC·~ tnOillll;!t!nt.; .1nd 

.nar:.t~rs, ..-ill ~e i.nst -lll~d. 1;ons.~rvati ·t~ quantity esti.m-'1~·~-> 'f ·Jr 
instrrJmentat i•>n have ;,et!n :nade on t il~ bii .i is Jt currently 

.1V 11ilabl~ g"!ott!chnic:tl data t'or the sit~. Thi; instrum.,;!llt .Hiln 
inc tude.,: 

u Pit!zomer.ers 

•J 

- ? i ·~zorn· r:~ ~ s '"ill bt::! as e<i t ·J :n•! .1,; ur.-:! 1 y.i ro,; t:t:: ic pr •!.," ,J:-e 
in the pvr~ spaces of soil and r~c~iill , an<.! in the roc~ 

foundation. 

Internal Vertical ~ovement D~vices 

- C~os,;-.1rm SO!tt lement JeviCt~S, 
- Various v~rsi~~s of th~ taunt-wi~~ J~v i ~~~ wni~h ~aY~ 

lle<~n devt:!lvped 1.> ml;!a·ur ~ int~r:1.:d 3o.!tc.l~r.~~nt, anJ 
- Hydraulic-s~ttl~lli~nt d~vic~s Ji vari 0us ~inds. 

Int~rnal Horizontal ~ovement D~vic~s 

- Taunt-wir~ <~.rrangemcnts, 

- Cross-arm devi~~$, 
- Inclinometers, .md 
- $ t r •J i :l mo:! t .! r s • 

o Other ~easuring Devices 

- Stress mo:!t~rs, 

Surface ;nonum<:!nts and .1li.gnm~nt .aar~t!r .;;, 

- S~ismogr.1phi~ records and seismus~Jpcs, and 
Flo~ meters to r~c0rd discharg~ fr om Jr~ina,o:! dnd 
pressur.~ re 1 i.e t syst~m. 

1.3- Di version (**) 

.:s.:>tu u 

1.3.1- Tunnels(**) 

Jiver.;ioo of tho:! river flow during construction wilL o~ 

accomplished with two 36-fooc di3met~r ·ircul~r Jiveriion 
tunnals. The tunnel~ will be 'oncr~t~-lin~d ~~j l oc~t<:!d an the 
no~th bank ~f the riv~r. The tunnels are 3,305 ft!~t dnJ ~.o_o 
feet in l<!ngth. '!'he Jiv~rsilln tunn<!l:> .Hd sll0wn in plan anc! 
protile ~n Plat~ F9. 
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!"11! I:: •JnU·•li ,H·~ i•!St~Oo!i tl p~lt .l fi~•>d -.,i:..\ •1 r:t ·H"I :r-!qU!:!I\Cy 

•>f l:j•J ;~~ar'>, ·~'1!1LV1l~nt t..> jJ•~.I'< i:Hl~w >i di},),J• ;f.,;. 1•J•atb~ 

~:i~ct'i •lt'-! .:>:ua!l, .:~nd t:1us -lt p~l~ il>w t:h•,! ::·Jnl\·•li . .,ill 
iio;charg~ 77 ,1}/Ji.J :; f-;. ...h~ e'iti:nat•!<l :.1a:d::'l'l::l • .,,lt:!r .;uri:lc~ 

•!l~vlti·Jn :Jpst:-~am fr>Hl !:nO! .: .H'i~rdam f0r tili:> di.icil.lf'~~ 'Jill "l~~ 

t. ))2. 

~ilt'! u pp~r t•mnt!l ~Tunn~i :l•>. 1) -.,il! :;,~ C.lnv~rt•"!•J tl ::h~ 

,J':!r:nan t! nt ~r.~~r ... <!ncy <Jutl-!t att-!r ::onstructi.->n. \ l ·lC-tl ~nt.H~i.;'lg 

.Jt tht! tunnt:!l <Ji.am~t.:!r t•> ..:.; f,~~t . .,il! ac..:•>r.lr.loJd;Jt~ th~ l.>w-1-!V~~ 

•>utl~t ~at.!s and ~xp.<~aui.Jn .:han'IDP.r. 

Th·~ •apstro~am cotferdam will ~I! ,J 7.oJn~d _m!nm~mt!nt t'·lllnd·~ ·J •Jn :::1<! 
div"!rsi • .m dike (se·~ Plati! F'IO>. Tnt! divP.I."iiun Ji.i<.e ..,ill b~ 

constr1lCti:!d to t!l. 1,480, .;1 11u will .:<Jn:>ist •>t fini!r m.'lt-:ri-11 .J:l 

t~~ upstr~am ~i ~ &raJin~ to coar 't:!r mat~rial >o th ~ Jow~str~~m 

~id~. Pro<~ision ha.:> b.~~n mad\! t<Jr a ;;loJrry ~r-<!11..:11 .:ut.,tt' tllrou.;:-. 
tnt! river !>'f!d .1lluvium to bedr..>ck t.:> contr 1 .i~<!P•l4<'! ju:'i:'l~ .ja;.-. 

cuo:~truc!: i.o.Jn. Th.: ~l..1rry w.1ll .:•Jt ,>if i,;; shJ.,n "" ?: .1te firJ, 

The upstrl'!am c tf~rJ.ao will r~C;!L<I~ the 11su.li LltlnJati.ln 
tr~at:n~nt ,10d will oe .1 z.>n~d •m=>an~:'l'l~nt :onsi:Hi.ng .Jt 1n 

irnp.!r'lt.lus .:or.:, tint:! .Inti c.J.lrio! •lp:>tr.! ... m 1n<.J J.,wnstr-·~.J:n tilt::r'i, 
and rock ~nd .Jr ~r3<1~l supp~rting ~nt!ll ~on~~ ~i::h slJ~I! 

~rQt~c::ion un the upstr~J:'I'l fac~ t.J r~tist i~~ ~c:i.Jn. !)it 
c~t'tt:!rdaa "'ill oe ~onstruct~d to ~l. 1,55~ 2nd ~rlviJ~ 1;'1 li-!J~t 

fret:!boar-d for: •J.l<lo! run-up and i.:l! ;:Jr•Jt~c:i.Jn. 

Tat:! J.>•.,n:ttr•~a·n o:oft~rdam wi.ll !>·! .J ~ont!d ~art ·1 anJ r•l•..:<ii i.l 
!ll'l.l-lllK:'I'l<!OC (Sio!~ Pl.ltl'! F-lU). rh~ Ji·o~~rSl•Jil .h<t:! o011.Ll ;)'f! 

.:onstructeJ til t:!l. 1,460, .1n.d will ..:<Jn:~isc •Jt r11tdom t'•)C!<: 

rnat~rial pl.JCt!d on th~ downstr.:am si.:ie t t:ld C.:>tto!C'd.l•11 .i"!::ti.>n. 
Tho:! catf~rdam will bt! raised in th~ Jry t~ its ~r~st ~l~v~:ion 
oi l.t.~S. The diversi<Jn sch~:nl! will allow .111 un1~at-:!dn~ <Jt tnl:! 
riv~r r~ach b~twe~n th~ coff~rdams, so the ~lurry tr~ncb ca~-utf 

to b~drock may be constructed for cuntrol ~f nd•r se~paJ~. 

l.J.J- Tunnel Portals and Gat~ Structures l**l 

~ r~ini~rc~d c~n~ret• ~~~~ ~tructJr~ will o~ l~cat~d attn~ 

upstr~a~ ~nJ .:>t ea~h tunnt:!l, ~a~h aousing =~o .:l sar~ ~~t-!S (s~~ 

?lat.: Fll). 

~a.:h ~at~ will be 3o f~et ni~h ~y l~ f~et ~id~ s~par~t~d ~y 3 

c~nt~r con.:rt:!te t'ier. The gates will be .:>i th"! fix<!d-roll~r 

verti.:al litt type op~rated ~y 3 ~ire r p~ hoi~t. T~~ ~at~ hoi;t 
will be l~c~tl:!d ia an en.:los~d. h~ated housin~. ?ro~i;i~n ~ill 

:>o,! .na.tt! for lloc!.l t ing tnt:! ~at~ s .Jnd ~a to! ~·J iJoc! s. The ~.1 t~ i:1 
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Tunnf'! l :-l'o, l ·.ri 11 ~e .:i+!.,; i.~n<? , f t ·> rJper'ito:! •.ri til t!le r~st! r · .. u i r- at 
~1. 1,132, a &;4-foot •>p~r:.tting h·~ad, Th-! ~~~t-!: £:-~ :" • mn~l ~o • .! 
will b.! J.~si&ni!J t•J •>p.::r-it<! with t~t! r~,;.~r'luir a.t ~1. 1, ')J2., an 
II 7- foot op~r'lt ing nt!ad. Th~ gat<! ;;t ['1JC t•Jr~s ::.Jr . ~:tc:-. tunn~ 1 ·.o~i ll 
o~ d~si~nt!d to wit"st~nd ext~rnal (staticJ ht!aJ~ 1f 1~0 f~et (~o. 

2 J and 500 feet ( NrJ. 1 ) , res pt!c t i 'I~ 1 y, Th·~ clowns t r·~am p•Jr t.tl ; 
.,ill ll~ rein[,>rct!d concr~tl! str\Jctur~:> w-i:it .~·Ji1'!-> f:Jr .'it.>pl ·J~L 

1.3.4- Final Closure and R~~ervoir Filling(**) 

As discuss~d above, th.:: Yppt!r div~r~ion t~nnt!l ~~o. lJ will bt! 
conv~rtt:!d to a lJw-level outl~t or em~r~~ncy r~~~~s~ facility 
durin~ construction, 

It is ~st imatet! that o>n~ year ·..,i 1 L ~e rt:!quiret! t •> construct ~nJ 

install tho! po!rlllanent low-lt!vel out l<!t in tho! e:<i.~tin~ tunn~ 1. 
This will require tnat the l•Jwer tunn.!l (~o. 2J ;Ja:i'i all fl,)w;,; 
during th i!i pe ri.od. Th~ rn.J in dam :.~ i 11 , at t :1 is t: i.:ne, !>'! -t t an 
o:!l<!vation suffici.!nt to at tow a (·)0-year ri!CI1rr<?n~t! i.nt~rva.l 

flood (9~,000 ~fa) t~ pasg through Tunn~l ~o. 2. T~is fla~ will 
r~~ult in a r~~~rvoir ~l~vati<>n of appr~~imat~ly 1,61~. Jur~~g 

the con!ltruction ot th~ lo·J" lo:!v~ 1 out l<:!t, til·~ i.nt .1k~ ~"'t~,; i.n :::!1~ 

<Jppe r tunnel (No. 1) will i::le ·.:: l os~d. P d,H' t J c <.)IRm<!nc i. ng 
opt!ration of the low-l~vel outl~t, C<>arsl! tr.'lshrad..;; ·.o~ill :>·~ 

i:latallo!d at the entr~nc~ to Tunnel ~o. l i:lt~~~ 5tructur~. 

Upon commencing op~riit i.11n <>f th~ low-lt:!v~ 1 out let, thd loJwl!r 
tunnel (No, 2) witl be closed :.~i:h the iat~ke !3t~~. and 
construction 11f the p~rmanent ~lug and tilling Jr th~ r~s<!rvoir 

wilL commence. 

~h~n th~ lower tunnel (No. 2) is ~~o~~J. th~ m~i~ Jam crt!st will 
hav~ reach~d ~n elevati~n suifici~nt to ~t~rt fillin~ the 
reservoir and still have ad~quate atJr.lge "JVailat>l.;! to ;t,>re 1 
250-year recurrence perilld flood, 

During the filling o>peration, the low-l~vt!l outlet will ?3~s 
~umm~r flows of up to 11, uOO .: f~ and wintt!r [l,)WS of up to dOO 
cfs. ln case of ~ large flood occurrin~ Jurin~ th~ fillin~ 

operation, th~ low-ll!vel o>utlet woulJ be opo!n~d t~ its maxim~ 
capacity >Jt 30,000 .;:fs t.J m.!intain the r.~:l~!'v~i!' pool tt 1 :l.Jf~ 

l~Yo! l, 

R~:l~rvoir fillin~ is ~stimated to t~ke 11n~ year co till to ~ 

level required for testing, ccmmi~si~ning, and opl!ra.cing the 
first twa unitg during the fic~t wint~r. Compl~tion oi fillin~ 

to ~1. 2,000 would <>ccuc during the second ~umm~r. 

Th~ fillin~ ~equ~nc~ ig bas~t! ~n th~ ~ain dam ~l~v~tion ~t any 
tim~ during construction and tne capability of ~he res~rvoir 
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..OtJC'-16,~ t.J .Jb,;orb th~ inil·l~ 'I•Jlur.J·~ ::r •)m 1 23•J-jd.JC' r~:: • :rr~n..:-~ 

p-!ri•Jd t l ·>•.ld •Jittlll•Jt <>v~rt•lpfli 15 ttl·~ •n.1in lam. 

\.~ - ~mergency Release Facilities (~*) 

T'l•! •.Jpp~r Jiv~r~ i<ln ·:u nn~l i/o. l •Ji ll boO! c,)Ov.:!rto::d t ;J ;J p~r':l<lOoO!n: L>"'­
l~v~l outl~t, or ~m~r~~ncy r~l~as~ facility, Thds~ f~ciliti~• will 
!l>! :1-;~d to pass til~ r~rtuir>!ti .ninimum Ji.;chars~ d•1rin~ til~ r .!:k:"V•lir 
filltng ?~riod and .,ill alto be ~s~d f>r Jraini,~ th~ r~•~~voir in ~, 
-!on~ r g~ncy. 

i)•1ring •>p .. r.:Hi<>n, r!n~r~:' •Jill ::1 e ·iis;;ip"'ted 'Jy ·a·~ :ms >i :t,t•l "'il.t ,~-1 .:.:m­
·;r~t~ p l<Jg :; S~j'l-1r.-1t"!d ::>:1 .1 )~u-f Hlt l-;:n5th •H :unn-:! l ( ,;~ .! ?l3t ~ :1 '1 J. 

Edch plug will cont~in thr•e wat~r pa~sagds. 

BonnP.tted typ~ :1igil pressure sli.dt:! '•at~s will b~ iu.H3ll.~d i.n ·~-'lCII ·:>i 
cna passages in th~ tunne l ?l u~ s. The ~ate arran~~m~nt Jill :on,;iit ~i 
01\1! e1nergency gate and one op~ratin;s 6ate in tho! •1pstr1~am ,>lu~ all•i _>ne 
a?~rating gat~ in the downstr~am plug. ~ 340-iJot l~n~~h 0f tunn~l 
b~t·4et!n plugs will act as an en~rgy ·ii.s;;i.p"ltin~ ·~XjMn.;ion ::1:~:noer. 

rite 7.5-f,>ot by 11.5-t•JOt gates •Jill bo;: d~,;igll>'!•i :'-' '-'ltlit.'lnd ·l t ->tl! 
.;t .1 tic h~ad of :loout 72U i~l:!t; llowe·1·~r, they '"'ill onlf Dt! o.lJl-!::".at.-!<1 'Jt~·l 

a maximum head Jf about 42U f~t!t. 

;)urine; op~r:iti. .. m, tho! •>p~r-'itin5 gtl.t<.! opt'!n~nJ tn t!H~ rJpst r•! 'Jm ;Jlu~ ·Jil : 
b~ equal to the op~ning of th~ corres~onJin~ 1ac~ i~ tn~ JJw~s:r~.Jm 

,>lug. This sho•lld ~ffectiv~ly balanc~ t h ~ :1 <.~d .l.;r:>ss ::h· ~:ltH. 

~de~ gate will have a nydraulic cylinder ~p~r~to.lr de,;i,~eJ tJ r1ise Jr 
l•Jwer it against a maxi•num heaJ •>t SOU ::~et. T;~r~·~ hyJr.tul L: units 
·Jill b.-! installed, <>n~ for the etn~r · ... t!ncy g:H.~.i, ·>•H for: t~e upstr~a.n 

•lpt!rating gat.-!S and .>ne tor tne down:.::ream :>per ,Hi •ls sat.-!S, ~:ach ~11:~ 

~ill have an ape~in~/~lo;;ing time Jt about JO ~inut~s. A ,r~ase inj~~­

tion system will b~ installed in each ~at~ t~ r~Juc~ frictional for~ds 

wht!n the gates are op~rat~d. 

The design of the gate ·•ill ~~such that ::he nyd::-auli.; cyli.:1d~r u 'J~ii 

as ch~ cylind~r packing may ~~ insp~cted and r~pair~J wi::ho~t d~wat~r­
ing the area around the gate. All gatds may b~ locally or r~mot~ly 
1per:tted, 

Ta pr~vent concr~te ~rosLon, the conduiti in ~~ch Ji th~ : 1nnel ?lu~~ 
will b~ steel-lined. An air vent ~ill ~e i~stall~d ~t the dow~s:~e~c 
side of the op~rating gat~ in t~e down~tream plug. En~r~y Jisiipa::ion 
at the downstream tunn.!l exit will oe .J.c compli.shed by :Rt:!<liH ->t .l c on­
~ret~ flip bucket in the exit channel (Plate ~2UJ. 
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l .)- utlec Faciliti.~s (*'<) 

.n·: ;Jri..a.u:t tunc::ivn lt' th·: • l•J:::l~t f.lciti.::i!s ·o~ii.l .>·! t•J :li.;colill's<! 
t[.,,,J.;; '.lltn r·.!curr·:no.~ ::r~quenci~s :Jt JP:: one·~ i:'l 1•1 y~;Jr'i a:t~r 

t:l·:: !1:JVr! •J··~n r•>•Jt~r:l thro•Jgn t il•! '..ia::ana r .~'>~'!'V•>ir. T~~ J:>r! ,J~ 

fi:<t!...l-cun~ Ji.;;char..;~ val't<:!s ·•ill ~ns 1r-! t:-aat duW'nstr~.1r:1 ':!'!' ·1» i ·>n •.Ji. i i :J'! 

·nini.:n.1! :1nd ~n·: Jii'><.li.'lt!d 11itr·1~•,!!l c ntt!llt i:-~ tn•! ii.-;.:a,H·j·~s •.JiLi. J ·! 

r~iuc~J .iuffici.r!ntly to avoi.J harmi~l ~ft~~ti n ::n~ dolol':l~tr~~~ fi~n 

p•>P>~l-1tiun. ,.l, ,,,: ,;ondar-y func:iun ~i.li. br! to ,.Jl'•)VLol·~ th~ .:<~pfloilit:t tu 
:-.Jpi1l/ dr.:.~w duwn til~ r~servo>ir -:iurin~ .Jn r!:<tr~me •:'ll~r .~~n<:y ;i:uilti ·>n. 

':h-! tile i 1 it i.~s wi.ll D•! !OC:ltl.!.l on til~ lloJrt:l ::>.1:1~ and •o~i. ll : m .. ;i H J: 1 
;a:-~ .;;trllctur-:, ~>l"·!S :;ur~ :: :ulll•.!i, and :tn ·!:1~::-;;y 1i.;;il;>il~l·ll1 J;l .l ; >ncr 1: 
.;tl"'lCC·lC~ au•Hin~ l•>c;ltt!.-1 b~nea tr; th\! .,;pill·.Jay fli;> h•l.;ic~t. :"'1i:i 
-;::ructur-! will accumm0dat~ six fixt!J-cunt! ·1aLves ".Jhi:h will ji,;..:i1ar.;·! 
inc) th~ river [lJ5 f~o:!l:. oe low. 

35!011 

1.5.1- Approach Channel and lntak~ \**) 

The approach chann"!l t•J tho-! outlt!t :;1ciliti~s •<~ill ::,,! shart!d ·Jit:l 

tht! pow<!r int: :'!.~•! a nd ,,;pi.llwa:'· 1h~ channel at tne rna.<imum 
rhH:nal ,, p~ rat in~ l·~ •Je l .J f t! l. :! , •)UtJ • ., il ~ ~·~ ·>till f.~~ t:. "iJ"! 
i :n.neJi..1tr.!ly upstr~<~.m .Jt tile <.)utl~t iacillty',:; ~ate ,;t:.ruc~•lr~. 

Th~ gate structJre will ue f0und~d d~~? in ~nt! r~ck a t tn~ 

tr>r~bily ~nd ·>f tnt! .::hann~ l. Th:! ,;i:-~~1~ i.:1t 10<. ~ !>'l:l .i.l'!l<? ·o~i.i 1 ha ·/: 
an invert ~l~v~ti<.ln of l,Jl). [t ~ill De Jiv~J ~J ~pstr~J~ ~y ~ 

.:~ntr.:.d .:uncret ~ pier- o~~ni.:l will ~ =l p:>•Jrt ::ltt!•!l :r.:~s!H"i.:l\..i L·JCit:ol 
c>n th~ face of tho.! str•lctur~ • .:>pannin5 tht:! ; Jjl~"lill.~i t J th~ \olat-:!r 
p• ssage. The trashrack,; will bt! split int~ plneli muunt~d 011~ 

.Jbove tht:! •lthr.!r anJ run in v~rtLC.11 ..;t.~o'!l sii.Je3 inst.llled ,E. ::;t ·~ 

LJp::itrt:!arn fac~. Tn~ tr"shr a o.:k pan.•ls C:il\ "~ r:i~i·!:i .'l ntJ l.Jw~r.,,: 

f·Jr .:l•!llni.ng .JnJ ITI.aint~nan.::c by J •nooil·~ -'.m;:ry ..:ran~ l.l0.:1t·~d H 
deck lev':! 1. 

Two fixed-whe~l ~at~s ~ill ~e l~cat~d do~nstr~am ~r :h~ 

tr-'i::>hrack,; bctlo'e~•l the ~i\!r a11d t!.acn •lt ::h~ -;iJ~·J.J 11 s. T.h! ,;~ 

g•t~s will be "perated by a hydra11lic h"i~: m0unt~ in th~ ,at~ 

:>itaft. The fixed-wht!i!l 5at~s ·.rill :1ot l:>t! ~::io.!d i.Jr flvw O:'.l!li:r"ul 
bLJt will function as cl~sur~ gatt!s t.J isolat~ th~ Jownstr~a~ 

tunnel and allow dewatdring f.Jr- maint~nanc~ oi :he tunnel ~r ring 
,sates locatt!d in the di .icilargt! :Hr-uct•lr~. 3to;>lo~ j 'liJt!s ...-il~ :,,~ 

provijed upstream from the two iixeJ-whedl 1.:1t~s to ~~r~i: 
d~wat~r-ing of the structare and acc~s~ to the jate ~1i.J~s 
:na intenance. 

1.5.2- Intake Gates and Trashracks (**l 

The gates will be of tiH! fi:<ed-wheel v~rticai lift ::y~e W'ith 
•1pstream skinplat~ and ..;eals. The nominal ~at~ size 'Jilt :,e 1.~ 
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i~~ t "Jil~ :J'f l:S t·~ ·~ ::: :-.i.-5n. :::.1.:il '-11l · .. 1!.11 ·J.,- .}p~:---H-: :1 ':J? .l 

a:ti:-:Jillio.: ini ... :: i ·lC.:·l=·:'J .Jb JV·! t~·: ~"'t·~ h ::!1·: .~.1::.! ·i'l'itt, 

"!' .1~ ~-'It·~:> '"ill J~ ~"'?<I:Jl~ Jt a·~ i n4 : JW<::'·~·J ~ i :::1~r £r ~·n ~ r ·~mtJt~ 

:: ontrol rmm Jr l.Jc.dl;; ~rJm :h..:! i,tl~·~ .lr ·:a. r;a~~ rai,il~ · ... i:l 
b~ from the naist ~ =-- ~~ only. 

Th~ t r .1s:1 rii-:ks '"ill '1 .r.r·~ a .J'lr .;pa·: i !1g l t :) inc :l~i awJ ·.,it: J ~! 

-1•~ s i~nd 'i f H' .:1 .:J,'L< i nur:1 .j i. f 1:'~ r~n t i 1! :H:: .1 d H' .:.() ::-!t! t. Tn· · 1a .< i .n ~lm 

n>!t V•!locity t hr.lugn th -~ rilcks ·.,i! t o,., .lppr .•. <ir.~"lt~ly 7.J tc.v·:. 
PrJVt.2lJrl '" lito~ nad-! iJr .nuni:,>rin4 t:l~ :-t.::.1J i..JS'i l Cr •H .i C'1•! 
• r :ls h r:lcks. 

I • ; • J - S h a it .1 no ru n n e 1 ( *'' J 

Ji.schi:lrg<!s will b~ c<.>nveyed fr-J:n tnc •Jpitr•! .l:n 5-lt·.! itr:J.:tu:'·!. ~y .J 

CtJnCrt!tr.!-lined tunn .d ::er:ninatin~ i.n ·• ·it-!•d lint!:" 1nu 
~anifold. Th~ manif ld will branc~ int~ •ix 5t~~l-Lin~1 tJnn~la 

·o~hich will run tnr .lu,sil the .no'li:'l :>pill•.,;]y !li;J Juc:.:~c str•J-: i: •Jr.<: n 
th~ fixed-c.)n•'! 11'-'llv.~;; rnounted i.n L i.:1~ ..,itn tn-:! J,>wnstr•!a::t t-1c~. 

Th·- ~o~"it -:!r P<lis.Jg-:! '"ill Do:! :ld t•!~t i.n i i..1:n~r::~:- t r >:n th·~ i.nt.l~·~ ~ J 

the st~ o? l :nanif.:>L.:J. Ta~ upstr~<Jon .:•>rlcr~t~-li.:l·!d P'>r:i. ->n "ill run 
:1 :;hort di:itanccl iluril::ont3lly tr·xn t!l-:! b'l-:i<. .}t th~ i.nt.Jk•! 
struccur~ bef~re dippi:'lg .Jt t n 1n;l~ ~t S5, t~ a llw~r l-!v_l 
ttmncl .Jt ;;imilar ..;rJ$S se..:til.ln, ~:~.~ L>W<H' t·Inn·~l '"ill r;n 1t .1 
'1 p~r.:ctH ~r-·IJi.,~tll: t•> a o.:-:nl:~rlint.! ~l~vlti .m ·>t l,3o•J 
:~ppr3~imately .:.;u i~~t ~pstr~am oi tho:! fli1 ~u.:~~t. ~t tli& 
p->int the di!pth <Jt ov<:!rlying rock is insurt i..:i~nt to wi~as:: o.~n u 

the L~r ge hydrostatic ~:'~ssur~ whi..:h ..,ill 0..:~ur within tnc 
tunn~L. Downstream <lt this ;J0i:tt tne tunn t:! i .o~ii l :>e .it-:!~1-li:'I~J. 

'::''1<! »to~el liner will be :.. 3 t<lt!t i.r1 H.amct~r ml ~r:~oeJJo'!d i:t 
·oncrctc fillin~ the spac~ betwe~n t~e Liner an :~d :;arr->undi,~ 

r<>C k. Th~ ar~a betwe.o!n the outsid~ t.Jce .>r til~ liaer m .! tn·~ 

·anc~~t~ will be contact jrJut~J. 

1.5.~- Discharge ~tructur~ (~*) 

Th~ concr~t~ discharge str<ICtur~ ii shown <>n Pl:Jt~ ?'~). !::: 
~ill form a part ~f th~ ilip ouc~~t for th~ ~din ~~ill~ay 1nd 
..,ill ;JOus~ th~ fi:<ed-con~ 11alv~s ·mJ ittdi. ·1i.Ju.1l ·.Jpstrt.!.lm rin~ 
tJl L•JW•H ~.lt~s. Tne •;alvP.s "ill J e .2<!~ .o~i:ct .l ' •:!nt-!rl i.~~ 
~lew1tion oi l,5ol} and . .,ill dischar~~ int.J til~ river 
approximat~ly 105 te~t below, Qp~ni:'lgs ~0r th~ val~es ~ill Jo:! 

tl)rmed in the con~rr.!te and tbe 11al v~s will o~ ~r.!Ct.!ss~d ·Ji.t .1in 
tnese ~peni~gs sufficiently to allow ~uclosur~ f<lr ~asa ~t 

maintenance and heating <>f the ~ov~bl~ 11a lve ildeves. An ac~dS3 

~:tll~ry upstream from the valves ;.~ilL run t h ~ len~ti1 L)i ::he 
Jio;charge str•Jc ture, and '"ill. tr.!rminate in t!'l~ acce,;s t•mn= 1 a nd 
acc~ss roJad on either si:i~ oJf th~ -::ructur~. 
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~ousi~g f~r the rin~ f~lllw~r ~at~$ ~Lll ~~ l~c~t~d ap~tr~~m frJrn 
th~ fixed-cone valv>! chamo~rs. !h~ rin~ t>ll•Jw.:r ~:Jt-!s will 
.;~rv~ to i;ollt~ tht! H.icltar~o! 'lalV'!'i. !JrJviuln will J\! :tad~ 

for r~lativ~ly !asy ~q•1i;>r:t~nt rnaint~nan:: a 1nJ :"·~:naval by -:~•!ans ~f 

~ 25-ton sarvic~ .:r1n~, transfer tr•Jllo!y lnd i:ulivil•Jl! 25-t.Jn 
monorail hoists. 

1.5.5- Fixed-Cone Oiscnar~e Valv~s ( ~* ' 

di'ichar~e v1lv~s will ~~ 

>f tho! ~utl~t nan i fJli. ~s 

~ill .Je op~r1t~d ~y tw~ 

1ix 78-incn diamet.:r fixed-con~ 
i~stalled at the downstr~dm ~nd 
sho~n .Jn ?lat~ Fl5. The val~es 
,ydra~lic cylinJer op.:r~t~r~. 
locally o~ r~"oto!ly. 

!~~ v1l~~s ~il: .J~ ~pcr~t~i 

1.5.~- Ring Follower Gates (~*) 

~ ring follower gat.: will be install~d upstr~am frl":~ ~a~n valve 
and will Oo! us~d: 

o To permit inspec:ion ~nJ rnaint~nan.:e >f tho! fi~ed-cone 

valv~s; 

~ To r~lLev~ the bydros:atic pr~ssur• ~n t,~ fi~ed-cone 
va 1 ves wh~n they ,Jr·! in the c bued poo; L: ~on; and 

.J To :lose ag1inst flowin6 w~t~r in tn~ ~1ent .Jf rnalfuncti~n 
or failur~ ot the val~es. 

The ring follower ~ates will have .l nominal Hameter of 90 inches 
.Jnd will De desi~ned to withstand a t.Jtll Stati~ nead of ~JO 
feet. 

The ring followe r gat~s wi 11 be designll!d to o~ lowoo!r~·J :mder 
flowing wat~r ~onditions and r1iied ~ndo!r ~al~nced ~ead 
conditions. A ~reas• injec:ion sy'item ~i ll b~ inst1lled in ~a.:h 
gate to reducd frictional force~ ~hen t~e ~ates ar~ operat~d. 

!be gates will be operatll!d by hydraulic cylinders from ~ither 1 

local .Jr r~mot~ locati~n. 

1.5.7- Oischarie Arll!a (**) 

l~DD~ed iat.a ly downtJt rll!am from tne d i ~c:itar 'I! 'it rue t ure, til~ r•>O:k 
will be excavated at a slope of lH: )V :.J a l.Jw~r r!lev3::i•>n of 
1,510. T~i~ face will be nll!avily reini.Jrced by rock bolt$ 3nd 
protected by a concrete slab anchored to the fac~. The l~w~r 

level will consist ~f unlined rock ext.anding ta thll! river. 
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~-~- ~ p ill way (**} 

~~~ •pill~ay will provide iischarg~ c1p~oilit; far fl~~ds e~cd~~ing 

: h~ C'lp.:tcity uf tne Ol.ltl~t faci.li.ti~s (S1J-year fl·>•J•Jl. fhe cornoi..1~ci 

:: tal Cilp<lcity c>f the S?illway and outlet facditi. .~s ••i.ll b·~ s11cfici . .:>.nt 
:o pas . .; the ?MF. 

T:1 r~ spillway, shown on ?late Fl2, will b~ locilt t.•l ~.m the north :Mnk ,,f 
tne riv"!r .. nd will consist of an .1~pruaci1 chann~l, -1 ~at~t.l o~~~-: ntrl.)l 
structure, a concrete-lined chut~, and a flip b1.1cket. 

Tho.! spill·~ay is desi6n!o!d to .Jischarge fbws 
:0rr~spondin~ r eservoir el~vation of 2,014. 
by th~ spillway is approximately 545 f~et. 

>f up t..> 25d,()Oi) .;fs ·•ith :1 

T~e tat~l he3d di~si~at~J 

astull 

1.6. 1 - Approach Channel and Control Struc ture (**J 

The <lpproach chann~l at the spill..,;~y ·•ill ~r.! ~ ."<.= .lvatl'!d t.l a de;:>th 
<>f approximatdy 3J5 feet int., r0ck.. It will oe l~Jca.t~d ~n ::he 
nortn ,; ide of the pow~r ;md ou:: l~t f<~c i 1 it ie.; intakes, and will 
oe integrated ••it il the 3pproach .;hanno! 1.; upst;r~.Jm •Jt tho:!S.! int .lk~ 

structures. 

The con.;rP.te contl"ol structure ••ill b~ l>cat ed a t th~ ·~nd ·Jr th ·~ 

3pp~oach chann~l. Fl0ws ~ill o~ ontrolled )y th~~e ~~-f~ot ~i~h 

~y 44-foot ~i.de ra~ial dates, ~s shown on ?lac~ ~11. !~~ 

.:>t~uctur!.! will be construcc~d Ul i.ndi.vi.Ju.ll :n•>lh>li.ths '><~j)·H'"lt.,::J 

by contraction jc.,ints. Tn~ m.:Jin d.:.::ess rlut ·~ t> tne J..1m ·•ill 
~ass acl."oss the roadway Jeck and ~l~ng th~ dam crest. 

:iydrauli.c model tests 'Aill bo:! tllldcrta«en during t:'lt:! d-!tailed 
Jesi~n .,;ta5e t<.> c0niil."•n tne pro::cL:>e ge<Jm<!try of tne .;ontr.ll 
st~uctu~e. 

The si.d~s of the ~pproach ~hannel will ~e excavat~d t~ 1H:4V 
~lopes. Only loc~li~ed ~ock ~olti.ng .Jnd shotcro:!t~ .:>upport ar _ 
exp~cted. Th~ control struct~re ~ill be founded d~c? in sa~nd 
r~ck a nd consolidati0n ~ro.)uting is not antici.~at~d. ~owcvdr, 

minor shear or fract~re zo nes pas.;in& throu~h th~ found~ti.on may 
r~quir' denta l excavation, concrete ~ac~fill :~nJ , or consolidation 
6routinj. 

The Jarn embankment 6routi.n, .Jnd drain~ge tunn•l will j0in t~~ 
.::ontrol structu~~ 3all~ry. Ac·~$$ t~ th~ ~ruuting :unn~ls ~ill 

be via a vertical shaft within t'le contr.Jl structur-e iid~ ·•all 
and a ~ a ll~ry runni~g chr~u~h tne ~~~e ~~ir. 

. .S.-1-13 
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l.~.l- Spill~ay Gates and Stoplo>s (**) 

Th~ thr e~ ~pill~ay g~t~s will ~~ ~f th~ radial typ~ np~r~tad by 
~ydr a ulic hoi•ts mount~d ~t the •iie~ ai the pi~rs do~ns~re~~ 
0 i th~ gates. The g~tc ~i~~ i~ 4~ fe~t ~ide by ~~ f~~t ~i~h. 

i?r.Jvi .;ion will alo;o Do:! mad~ for ht.>:tti.ng th~ ~at <! ~ :Ji ·J~s br 
~intar op~r~tian. 

~n ~margancy ~n~in~ wilt b~ pruvided t0 ~na~l~ th~ g~t~~ to oe 
r~i3~d in the ~vent of los~ of power to the ;pillway's gat~ hoi;t 
mot~r hyJraulic system. 

~t•JP· lo~ g :Jid~s • .,ill b~ installed upstr'•!<lm >f .:! a.::n f ::he t~Jre-:! 

s~illway gat~s. On~ sat of st>plo~s ~ill~~ ~roviJ~d to pe~~it 
maintenance of the radial g~tes. 

1.~.3- Spillway Chute(**) 

Th~ control structure will discharge down a3 inclin~d chute that 
tapers unifot':nly until a wdt i1 l)t l20 t.'~et i:; r~a .. hed near ::.1e 
flip bucket. Conv~rgence 0f the chu:~ walls as such will o~ 

~radual to minimi?.~ :my s:1ock or~v-! d·~ ·Nl·>pm~nt. 

Th~ chut~ s~cei0n will I>~ r~ct.1ngular in .:ross So:!c:i0n, c'!:<cl'lr.Jted 

in l:'ock, and lined ~ito ~onc~etd ~nctl)r~d t, th~ r~ck. An 
t!)(t~ns ive und~r:ira inagl! syst.!m wi l 1 <>.:! iJr•>V i·Jo'!J t·> t! :l:'I.J:-,~ 

o;taoility o[ tho! structur .~. Th~ da.n ~~ ·>•Jt .: •.lrtain a:1l -ir.Ji.'1.q~ 

systo!m will lls•' extend undt!~ th~ spi.ll·•ay cont~ol itl·u.::t:ur~ 

utilizi,lg a _sallery thr•>ugh th~ :nass ·=oncr~t.-! railway. A -~:,:;c~rn 
.lt box dr.1i11s wi 11 be .:onst rue t~d in th~ roc~ 111\I.Jar tho:! .:l)th:r.~tc 

slab in a herringbon~ patt~rn a~ 20 f~et spd.:ing fJr the ~,tir~ 
len5ti1 of thr:! spill ·.,ay, A Jr:1in.1gt! tr~•tcil ·•ill !;)e e"<..:avat~d 

oeno!ath the entir~ ldn~th of the ~~illoray. J~~i., pi~es ~ill 

intt!rsect th~ gallary. Drainage holes drill~d intJ t~t! ~i~h r0c~ 

.::uts will alio ~nsur~ incro!dSo!d ~tability of ~x·~vltions. 

~ series ot four at!ratil)n gall~ries .,ill be jJrovid~d nt interv3ls 
down the chute to pt't!Vent ..:avit a ti0n dam~g~ of the concr~t~. 

Details of thest! at!ration Jevices are shown in Pl~te Fl4. 

1.6.4- Flip Bucket {~*) 

The tuncti0n of th~ flip bu~ket will Od to Jir~ct th~ s~ill~ay 

flow cl~ar 43[ the concr<!te struct•Jr.::: ,; and well da ·.,nstr~am i:lt •l 
the t'ive·: below. .\mas:> concreto! oll)ck ••ill f·.:>rm the fli!> 
bucket for the main spi.llway. Detai.l~d g~o•n':!t:ry 0f th~ ~uckt!t:, 

as well as dynamic pressures un tnd fluor ~ud walls 0f the 
structur~, will b~ confirmad ~y ~~del studi~s. 

A-1-l.!t 
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1.~ - Power [ntake (**) 

aSt OlL 

l.d.l - t n ta ke St r uc t ure (**) 

The power intake wi 11 !>e :J concn~te st r•1ct •1r~ l(')cat~d ::f,~~;> in the 
~edroc~ on the nor:::h bank. ~cc~s~ ta th~ struc:ur~ will be by 
road from the soutll 5ide •lt th~ spillway bri.dg~. 

[&\ or<.il<!r to Jraw from til~ r~so!rvoir surL1ce v~r a Jr1wdown ran~~ 

•)f 130 f~et, tWO op~nin.gs at fi.v~ l ·~Vt!l; •o~ill je .Jrovi.J~•i in. t il<! 

upstream con~r~td w~ll 0f the struct~r~ iJr ~1cn ~f th~ ~wo 

i.~dependent pQwer intakes serving the f~ur 1~neratin~ ~nits. 

O;>enings can ~~ closed ,Jtt by ~li.Jing 'itl!·~L ;;i1uttdrs l.lp~r.tte-1 J.n 
a common guide. All openings will be ~rot~ct~d ~y upstr~a~ 

tr3shracks. A heated boom will ap~r~t~ in ~ui.des upstr e am fra~ 

tne racks following the wat~r 3urf~c~, kee~i~~ the rac~s i~e 

free. 

Two lower contrnl gates will ~t: pnlvideti in ~.1ch intak~ •mit. A 
si.ngl.! set af upstream jul:<.h~.1d J3t•~S '"'ill ~e ?roviJed br 
ri)IJtine maintt'!nance •lt the twJ sets •lt i.nt.i.<':! g"lt~s. 

Th~ over:dl base . ..,i.Jtil ,)[til·~ intake will t»> l:iO icet, prlvi.ting 
.'.1 minimum -;pacin,.j u t ;JOw~r tunn.~L ~x;:.:~v1ti •lns lt :.!.75 tine<; th<:! 
aKcav~ted di.am~ter. 

The upper lev~l ·>f tho;! concro?te ·tr.•JCt lu:·e wi It !:l-! s~t at 
-d. ~.020. The l .~vel Jt tnt! lo"'es:: int li(l:! i,; ~o,~r•led !Jy t11<:! 
II•Jrtex criterion fur fllJ'""' into tn~ penst•JC~ irom th~ rnini:nu:n 
r~•~rvuir l~v~l •l~vation ~f l,85U. [he iJundati0n of th~ 

struct.1re will be approximately ~OJ f~~c bela"' ~xistin~ ~r0und 
level and i.,; expected to be in s0und ruck. 

The w.qll bet"'een i.nta:<.e struct,Jrl!s wilt b~ per::.>rated ·.o~ith oi 

3dries of holes (sed Plat~ r24) in the 3~Ction betwe~n tne 3Uii~s 
fur the shutto:!r g~t~s and the o•1l!<head &at~. These pert Jrllt i0ns 
will all•lw for: a 1t10re unitorm withdrawal diHr:il>•1t L•ln ..1croJss t!"le 
approach chann~l width when unly one pO'-'er tunn~l is ~oJnv~y1n1 

..,acer. 

li<:!chanical equipment will be iloiJsed in a . .;te~l-ir ,lne buildin~ on 
the up;>er level of the concrete structurd. The ~ener:al 

.1rrangement ot Che power: intake is shown on ?late F24. 

A-1-15 
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1.8.2- Approach Channel (**) 

Tho! overall ·.o~idth <Jf the -1pproach chann~l at tiH upper sh•Jtte:.­
&~te l~v~l is dO~ern~d by the com~in~d wijtn of th~ ?Ower 
int .lkt! outlet f-1ciliti~s g<~te Hr1.1cture .1nd c;pillway ,;,>ntr.::~l 

;tructure, and ~ill oe ~p~r~xi~~t~ly 70u f~~t. The l!n~th of :n~ 

channel · i.ll be l,?U!J feet. 

Th~ maA- ~ lm velocity in th~ intak~ approach channel ~ill accur 
•.rhen f:lur nachines ar"! tlp~r:tting •.o~ith t>le r o"!Servoi.r 1r ··..rn dow:1 ::,) 
el. l,dSO. Th·~ v~locity i.n the .1ppr11ach ciHtniHL will be 
1.4 ft/~ec, whi:h will not c~use ~ny ~r~si>n prJbl~m-. 
V<dt>citi.es f ?.2 ft/se·.: may •>ccur "«her~ th·~ int3k..! appr.Mch 
chan n<!l int~rsects the .:1pproach channel :o th~ :nai.n S:,Ji.ll•.r.'ly. 

1.8.3- ~echanical Arrangement(**) 

(a) Ice Boom (**) 

t\ l1eated boom will be installed i:t g•Jidc:!'i i.tnme·H-lt~ly 

•Jpstrearn irorn tnt! trashrack.,; toJr each .>r the t•""o ;>uwe~ 

intak<!s. tht! O•>l.lm will b~ ·>P~rac,~J -:>y 1 ·nova:>lo! rl•>i.:;t ,1,1J 

·.o~ill .Juto>maticillly fvl l ow !:il~ r .• s.~rv..,ir lt!v~l. trlt! :lOI.lr.l 

will s~rv~ to ~ini~i&~ i~~ ~cc mulatio~ in tho:! tr~shrilck and 
i~tdke shutt~r ar~~. anJ prdvent thermal i~~-loadi:-~g ~n the 
tr.1shr-1cks. 

(b) Trashracks (**) 

F.:;ach ;>f the two power· intak~s ·..rill i1o111'P! ii.ll'·! -io:!ts <Jt 
trashrack.;:;, an~ i~t in tr0nt ~f ~acn p~ir of int3k~ 

.Jj>~nings. r:ach Set "'t tr.:~shrilcj(_s wi 1 ~ b~ in ::•.o~o sec~ ion~ t.> 
f.3cilitate handling by the int.1k~ s~rvi-::~ cr.::Jne. ~ach :>·!C 

of tr3shra~ks will cover two openings ea~h 2~ fe~t wide by 
25 f~et. The trashracks will hav~ J bar spacin~ of :>ix 
inch~s and will be design~d f:lr 1 maximum d ifferenti3l ~ead 
•>f 2U feet. 

(c) Intake Shutters (**) 

Each <Jt tbe two ~ower inta~~s will have four Sdts :lf 
intake shutto:!rs whicn will ~erve to pr~vent flow :hr>u'h 
the openings behind which the .,;butters will b.'! in~cilled. 

AS the reservoir lc:!vel drops, the sliding shutt~rs will ";)e 
removed as neces:;ary using tn. ~ intake service ...:ra.ne. 

Ea..:h of the shutt~rs will be do.!sign~d f•)r a diffn·.!ntiJl 
head of 15 f.e~t, and will incor.,or.H~ 3. flap j.l.t>!. Tnii ·..rill 
prevent failure ~f th~ s hutt~r~ in tho! ~v~nt :lt ac:id~nt31 

bl0ckin~ of all intake openi~~s. 
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T:te shutt~r guide:; •..ril L oe h.~at~d t tlC il it.ue shutt"!r 
r~mov~l in sub-fr~e~ing ~e~ther. In ~ddicion, a bubbl~r 
Ayst~m ~ill be ?r~vided in the int~k~ ~~~ind the 5hutterd c~ 

~oep the intake structur_ water surfac~ free ~f ic~. 

(d) [ntake Service Crane (·.:n<J 

A singl~ overh~ad traveling-bridge typ~ inta~e ser~ice crane 
~ill be ~rovided in the intakd service ~uiljing. The 
;rane will be used for: 

o Servicing tho! ice bo<Jm and ic~ br>om hoist 
o Handling and cl~~nin~ the tr3shr.a c~3 

o Handling the intak·! .i h•Jt ter . .; 
" Hand 1 ing the int.'li<~ bu l '<ht!;td gH·~s .':lnd 
o Servicing the intake gat~ and hoist 

The overhead c rane will have a ~oubl~ p~int Lift and 
followers i~r handling the trashrack, sh~tt~rd and ~ul~n~~d 
gates. The crane ~ill b~ raJio-controll~d ~ith ~ pendant <Jr 
cab control for backup. 

(e) lntake oulkhead Gate~ (**) 

On~ s~t of intak~ bulkhead gat~s ~ill b~ provid~d for 
cl~sin~ th@ two iatakes upstream ~f :n~ i~taka 3at~s. T~e 

bulkh~ad gat~.,; ••ill ~t! •JS~d t.> p~rmi.t inspection and 
maint~nanc~ ~f the intak~ iate ~nd intake ~ate guide•. T~e 

gat~s will be d~si.gn~d t:o .... ic.hst~nd full diti~renti.ll 

prt!ssur~. 

(f) [ntake Gates(**) 

Tne intake gates will clos~ the two op~ning~ of 12 f~~t ~y 

24 fe~t ~f each pow~r int~ke. Th~y ~ill ~e of ~ha v~rtical 

fixed-wh~el Lift type with upstream seals and skinplat~. 

Each gate will be op~rated by a nydraulic cylindt!r type 
hoist. The length ot' a cylinder "'ill allow •.ritndrawal i 
the gate from the water flow, Th~ intake s~nri.:e crane ·..rill 
~e used t.J raisP- tne ,5ate abov~ dec~ level for nai.ntr!nance. 
The gates ~ill normally b~ ~lased unddr balanced fl~w 

conditions to permit dewaterin~ ~f :n~ ~ower tunnel ~enstock 
water passages for inspection and maintenance, The g~tdS 

will also be designed to clos• in an emer~ency with full 
turbin~ ilow conditions in tn~ ~veut of lass 0f control of 
toe turoin~. 
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~.~- ~ower Tunnel$ and Pen~tock~ t~*J 

rll·~ ~~n~r.2l arran:~~'tl~nt .)[ tht! ?•>w.:!r tunn~li 1ncl ;')~n:;t•J..:::t'> l.> >inwn <J:t 
?i3t~~ fll and FlJ. 

T~O pOWdr' tunneli, ~ach of wni:h bi~~rc~ti t~ pen:;t~C~~. ar~ pr<J~ij~J 

to.l r;.>nv'!y w.tt~r rrom tht! pOwo!r i.ncak~s t•> t.l~ ;>uwerh~uS.:! I .lne j)r!ll'it•>-=~ 

t•>r t!ach ~ent!rating •Jnit. The ;~ower tunn>!l ~~•>•nt!try su.1ll .:unsi!>t ·>t l 

SOOr't hortJ:Oiltal ['~.'ICh I a 90 do!6r'~t! :;,end, -] -~h.1tt, ..IR<)tih!r ';lt) .lt!.St'<'t! 
:'Jt!nd .lnd a !lhor t hot" i zont-i l r<l a.: h be [ Jrt! the ~ i t11 r•,::d t i •>n. Tnt! tJ•>W'·.:r 
tunnt!L will :,e .;oncr~t~ lined wi.th i.nt~rnal ii.J~+!tt!r af .!.:. f•!t!t. ~.-1cil 

;J~n,;t•)C~ ~ill Ot! .l C'lncrt!t<!-li.no!!d tunnt!l 1.1 i~·!!: in i:Jt·H'lo1l ·Jil::J-:!t.~r. 

Tho:! •ni.nimuiD concr~t~ linin.s r::;,i..::knt!,;s will b~ ~i in.;ilt!s. ~~~~ ~;~t~:-.Jl 

,.,.,cin~ bl!tW'el!n pow.:r tunnt!l:t will Dt! 73 [-.:,~t .>n :~nt--!r,; .lt t:t<.! i:H .• tk.! 
and tht! p.!nst 1cks, and 60 fet!t <1n centt!r"i :tt Colt! il•>w>:!r'"ac>use. Tn~ 

difft!r~nce i~ lat~t"al 3pacini will Dt! ac~i~v~J ~y ;r::a~Jt!ri~~ tnt! 
!Jifurc.ttion point ~t ~ac:h power tunnt!L. 

!ht! design st~tic h<!a.d on t!acn i'~n!lt•Jc< i~ 7~J i~~t, t:to! :ita"-! li! 
'"llla:t i.mum nor~a l rt! s.H vu i r l.!v~ 1 , -1 t .:t!n t ~ r lin.! J i .:it r i J•Jt H l.!Vt! l 
(o'll. 1, -'+2:.!). An -11ll.Jwance .Jt lS p~r..::t!nt i"\.:1::> ~ '•!n :~ad.! f<lr pr .!ss.Jr'" 
ri,;~ in th~ j)t!nstoc~ caus~d by ~ydr~ulic tt"1n~itnt~. 

:bl J( l 

1.9.1 - St~~l Liner tUJ 

th~ r<1c~ irnmt!•i ia tel y ;ld j .1..:~n t t l t!\~ p<lWt! r 'hl:U-::! .: .lV~ r n .1tl t ;)t! 
hc-'lpall l.! •lt rt!s i. .;c in~ ~no! i[lt~rn.1l .ty Jr.w i i.: f.,r..:t!s ..1t::.•1i., til':! 
pt!nstock$, C.>:l.so!qu~ntly, tn~ ti.c.it id t<!-!t .lt ~1cn ,)~nst->..:~ 

~p~tream ->~ th~ ;:»oweraou~~ ~ill ~t! r~i~iJr~t!d ay l ~t~~~ li~~r 

dd.it~:to=d tJ r~,; ist tolo:" ·a.1.<i.r:~uc JC!.ii-'n :l.~.ld, ·.,i::.h"~t .i<J;JI><lt"t i::-.Jn. 
t~~ 5~rruunding r<Jc~. ~o=yond t~i.i s.:cti~n =~~ ,;::.t!~l ltn~r Jtil 
~t! ~Xtt!nd.:d a iur::.her li0 it!t!t, dnJ ~~pport from th~ ~urraundini 

r·JC~ wi li. oo= . .u:>um<!d, up to a rn.axi.:llua <Ji jl) ;>o=rc~nt .Jt ::..1~ jt!.i i.sn 
~r~ssur.e. 

Tht! st.!.:!l 1 in<!r will Ot! surr.Jund<!..t oy ..:on..:r~t.:! •ith J ·ni.:1i:num 
tai.:knt!ss of 1~ i.ncht!!i, Tht! int~rn.:1l ·ii..1.11:t~r .Jt ~n~ ,ac~,~ 1 
li~i.ng will b.! 15 tt!~t. A st~o=l tr~nsi::.ion will ;)t! )roviJt!j 
b~t~e~n th~ lino=r and tho= 1~-tJot Ji~mt!t~r .:uncr<!t~-li.ned 

pt!nstock. 

1.~.~- ~~nct"et<! Lining t~w) 

Tho! power tunn-= 1:~ and pen11 to~ks wi l1 O-:! fully l i :tt!d "'i t01 
concr;!t<! from tn<! in t>1ite to the st<!e 1-1 in..!d S;!C t i.on a [ tnt! 
penstocks. Tn-= int<l!rnal .:li...J.m~t-=r .,[ tn-= c..>n..:r~t;!- t int!d ,>t!nst.,.::< 
will be ld f~o=t. The minimum linin~ tni.:kn<!$s •ill o~ 1~ 

inches. 

.\-l-1.~ 
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l.9.J- Groutin~ and Pressure ~eli~f Svstdm (~*) 

\ C•>mpr.~h~nsi. ·le pr-~'jsur~ r~li~f i/it-:!':1 4t II .>l" ·>t~~t tn<! 

under$r~und ~av~rns ~~li~s: ~eepa&~ fr~~ th~ ~i~n ~r~~t~r~ 

p.:!llSC •>C ic. Tilt! syo; t ~~~~ -.,ill C.)lllpd •>•! .;.,all ii .1:r.~ t~ :' D·> r.•n 11 ~,:; .; ~:: 
·>ut t•l i.nt~r.:~pt the joi.:1ti11" ti'l th~ r .Jc:C.. -\ ~r.Juti'lg anJ 
Jr:tina~o:! ~all~r:r will D.;!: l.Jcat-!d upsr::-~am t:-Jm tho:! tr.,:u.t•>r:ndr 
6.:lll~ry. 

l.tu- ?owerhouse (~~J 

:;,~ und~r~r.:~unJ p.:~wo!rhous'! complo!X will ~-:! .:.Jn'itrtJ<:t~·J ::h!:l~'lt"l t:a..! 
'l\Jrt•l .1!:u1t n:~nt .Jt tn.;!: .j,~;n. Vai.; will r~qui:-~ ::..'1~ ,!:<.:: .• ·JH i·lll i..1 r·>c:.t H 
t.lf"-:!c! .0\.:lj Jr .: av-! z:ns , t n~ j)oJW.! rno•JS•!, trans t > r :1~ r -;01ll ~ r ;,r, and i H' ~~ 

ch.Jmb'l!r, •o~it~ into!rconnect i.n ·, rock tunn~ 1.; t.:~r t.l.;o J ra it t•J:>~.i • .md 
i.;u1lt!d ~n.J~~ bus Jucts. 

i.Jnl i.n~d t'r)C~ tunn-= h, ·.ri tn ..:o>nc r-!t~ i:1vo! rts "'h·: r·! ·lP?t'oJi>r i.-1 to!, .., ill :Jo:! 

;>r<Jv i.jed br veil i.: u lu· 3C.:o! ::1,; t~ tno! ::;,. r~•! .:Ja i. .1 r .J~ ~ .:~'I~ ras 1nd ::to! 

;>enstock .:onstruc~ion aJit. Vo!~tical shafts 4i~~ ~-:! ~roviJo!J tJr 
tJI!:'.:>o>nn~l .J.C.;<!.S.:> to tn-= ·Jnd~~~r~~.~onu ?•>w..:r.h.IU.i•!, tJr 3F"J ~.:1.;-in.o;•Jl lt~d 

1>•1:> . .;1!~ fr ,);n tho! tra.n:>f<Jrlllo!r' ~.'lll~ry, fJr -';:n·.;~ .::umb.or v~nt in,, u\1.1 iJro 
tho! hc!at in~ and vent i l.H i.:~n :>y:>to!rn, 

Tho! ~o'!no!ral la:-rout t>f ttl~ ;,>t>wo!r'lt>•J:S~ t.:.lrn,>lo!.'< i~ ,;iJ .>w1. in ,?l.tn .1n:.l .;o!.:­
ti~o on ?l~t~s r:5 Jnd 72o, and i~ i•~~~tri~ ~rJj:~ti>n J~ ?ldt~ F~~. 

Tho:! transt.,~:u.!r ~a.ll~r-: will o~ lt>c:Jt.:d •lA ::lt• Jj):it!"•'J"' .; do! ;~f ::-a~ 

·' 'lwo!r:t"uS•! .:av':!rn; tn~ sar-'~ .:h.trno~:- ""ill ~o! ~~~Jt'!d .m th~ jo•.tstr~.J.;'I. 

i i:.Jo!. 

'!':1<! Jr~ir tub~ gat~ gall~ry Jnd .:r.1ne '""i.l l D•! :.,..: tt•! ·J ~:1 t~H sur,;-:! 
.:il.d•;J;to!:' .:av~L"n, 300V<!' ti'l<! :u:<iJtum 1nti.:i.,>at ·~ll i;Jr ;~ l~v-:!1. "r >visi >•l 
..,ill .1ls<J ..,~ 11.ado! in t ht! :t ur ~o! ..:n..1mbo! r t ~r t l i 1 r.1c-! rannd l '1 tM.<! :>: ~p­
l<Jg~. wnicn will ~~ Oa~dl~d Dy tn~ :>a~o! .:r~no!. 

85loJll 

l.lu.L- Acco!~s Tunnels and Shafts(**) 

V~hic:Jl.U aCCt!S~ ttl tll.o! undo!r6r~unJ t.,,:ilitlt!:> Jt ·.~ata!'l3 -.,i.ll ~o! 

_-,rl)ViJ<!d :,y .] S l11~lo! unl ll1c!d (' ;tC~ tunno! l tr .Jt~ :n<! :lOrt.l ;,d.l:._ 
o~r~a at ~l. 1, 560, adja.:~nt t> the! -Jiv-!rii.~n ~<loln~1 ihJrt lls. 7.1-! 
a~ c o:!S~ t unn<! l ..-i 11 d~~.:~nd t ·) t '1'1! "tlu t :1 ~ nd .J i : h~ ?·>Wt!!" .I.JuS•! 

..:av.;!rn at ~o!no!rat..lr tloo>r 1-:vo!l, o!L 1 ,~r,l. 3~p .ir.1:::o! .Jran.:!l 
r:unno!ls from tho! mai.11 t·Jnno!l ..,ill _;;:~rovLJ~ .t.;~o!,,; t:..l tno! 
transft>rlno!r gallo!ry d.t .!l. 1,5u7, .1nd th.~ :iUL"~~ Cll.lmtl~r tt ~1. 
l,41j5. A separ3.tt! pi!nst~c~ .:t>nstructi•ll'l .1di.t ""i.ll o~ Jri.v~n t) 
.!l. l ,.:..!0 fr·:>m immedi.atc!ly Jt>wn.:>tr.~.J.III .lr t.1-: Jivo!r;io>n t·J·tn~1 

portdl~. The ~radi.-nt ·.,ill not o!XC~c!d 0.3 ~~~.=~nt .J.t t<\.! 
.:t>nst~uc:it>n ace~,.,. tunno!l, and j,) p~rcc!nt ~t th~ ~~r~~nc!nt 

~CC.;!:~S tunno!li, o!X.=t!pt f~r ~L.Jng tn~ sht)r't trlnsflrm~r 1.:.:~s~ 

tunn~l who!r.;! to~ 6radio!nt l" 11 p-:~cc!nt. 

.\-1-l'J 
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L•~ cr.>s'> s~.:~i·>n >i tac 1.::;-!,;.i t'.Jnn~t ;ta> :1 ::J·>•iifi~•i :l•>r.:><!;;,,J~ 

;hape, J5 f~~t vid~ ~y l~ f~~t ~i~~. :~~ acc~s,;, t~nn~~ ~ra~ch tl 
:,~ sur4~ :ha~~~r ~nd Jr4f: tJb~ ~a!l~ry vill naY~ ~ r~duc~d 

~~cti~n .:onsi~t~nt vicn :h~ anti~ip~t~d iiz~ Jf v~~i~l~ tnd 
l.H;ii:t)!; r~quir~d. 

Th~ 111..1in .1ccess shait wilt ~~ at til<! llt.Jrt;l -:!lld ~f th~ pow~r ;l•l11S~ 

.; :JV"!C'O, provi.iin~ ;>~r.,;ilOnet .1cc~ss tr·:>m the ~urt.1Co! .:on:rol 
building oy ~1-.!vat;>r. Acco!SS tunn~ls wilt!>~ pr(J'J :i~d fr·'l'Tl th.ii 
;haft for j)<!d<!strian .lC<=o:!:-ii and 'J.!Otil:tti..>n :u tho:! tr-1n;f Jnn~r 
):;all<!ry anJ tilt! Jr.~ft tub~ gat~ ~all~r? and ·.toanti.l.Jti..,n. 
El~v~tor 1c·ess ~ill al•o Oo::! ~r~viJo:!J tJ t,~ fir~ ~rJt~cti~n ~~JJ 

:::~nk, l•>C'lt-:!d .1p~r:>:<i~.1t~ly !)!) ~·!~t •l=>•J"I"! ;><lWo::!r 'hl~>l,! l-!Vo::!l. :.1-:! 
'!lai.:t acc<!S.'i .;.haft ·.rill 3t! .!0 t~<!t i.n i:1t~r ~1al ii:J.::~.:!:H· ·.,it :t a 
can~ret~ li1ing <1f 9 t~ li inch~s. 

l.ltl.2- Poverhouse Cavern (~*) 

Th~ main pow~rhous~ .::av~rn will !h~ do~si,::1~d t.J '!Ct;.)o!lmvd~t-:! f..,ur 
ver:tic;~l-shaft Franci. .i tur'lin~<~, in tin~ • ..,.i=n Ji:-~ct .::<>'J?lia5 
t ;l syn.:hrorh)IIS ~~n~r.1.tllr'>. Tho! l<!n~tn 1t t•l~ ..:rh~r~ "ill 1l~l•J 

t.Jr :1 unit sp;lCLlg of •JO i~o!t, witil .. 1 ·15-t.J•Jt l•lll~ :~.~rvi..:~ ~ay 1t 

tilot .il)uth end tur rout i.tl·~ m.'lint ..! nanc.~ 111d tur ..:.,n.;tr•J.:: i.un 
~r~ctilln. 'lt!tti..:ul;u .J..:c~s . .; A~ill =>~! :l'f =unll·d ::o th~ ,;·:n r.lt.lr 
t lvvr :tt t'n~ il>•Jth ~nd IJt th~ C ·l "'~rn; ;>~J<!st r i.1n a.:.:..-ss ·.rill oe 
~y -l~vatJr tr'vm til~ ,;;Jri.lc<! .:•.>ntrJl ~ui lJi:t~ :J c;,'! :tl)r:il ~~J .>[ 

th~ ..:.:t ... .!rl't. '1•al:i.,ll·~ it.lirw.l:r a.:.:~.H .P·'H:'Its ·.rilt :l·! 1V·1Lla:ll-.! 
fr•Jill til~ na i11 fi,wr :-> <! .t.:u ~:1lt~r! ~~'/-:! 1. ~-=.:~,;.; t J til~ 

tr.lnsf.Jrm~r ~.1 ll~ry ir m the p<lwern•>..l:it! .,j l~ :J~ ):1 tu.lno:d fr:J::~ 

tile lUi.~ a..::<!S.i :ih.ltt, Ill' !)y .it:Jirway tar">u~·: -,!l.:h ~i :ilc 
i,o;·>lato!d ph.J:.i•! bus t . mn~ls. A :icr·H.::<! -!t!'lltvr "il! ~~ ~rni.:tc·J 

f ·•r 'lo.:.:~ss t<l th~ v.:tri.J<JS ,lll""<!C'~aus<! fl )\):':>. 

H;tt..:n<!S will b~ ~rov iJ<!d c:,rou~n .111 '.1 in f t,)<)t'S i..lr in ita ll :tt i.J~ 
and .n.1i.!"'t<!nan.: • .! .J[ h~avy <!qui~m~n:: usi:1~ tho:! f'l"WI!dtouS•! o:r.lt\~-;. 

!1\ "n!~r t.J minimiz~ intttrrupt ion t ·J :,lr>w~r ~~11-:!r,l.ti.Jn J·u·in~ 

futurd Stag~ III ~xt~nsiun, tn~ paw~rhous~ i~p~rstructur~ 

~~cav'ltilln will ~~ ~xt~nd<!d by fiv~ f~~c, brin&ing en~ t~tal 

.;t:ag~ I <!x.:.-a"':H l,..,n l~n~th t<l 'lo5 t-:!dt abo.lV•! -:!1. l, .. 4l. 
3i~ilarl~. ~ 1; lO\lt l<ln~ Jr1inage t~nn<!l vii~ ~~ ~~~1.,..iC~J tJ 

1l l<lw &r~"'i:y Jraina&e t~ Jc.: ur frllm :a~ ~~t~r~ ~~ys tl ~~it • 
;;u:nps. 

l.lu.l- Transformer Gall~rv l~) 

Th~ transf,>rmer.:; will b~ 1.1cateoi an<J<!t'6C'Oun.:1 in a S~l)ar.1t~ 

J.:lltery, l2U t·.!t!t upstr~:lm from. th<! .nain poJ~ooter:lou.;,! .:av'!rn, 
~i.th twO C0l10~Ctin~ tunn~t,; t;)C' th~ isolat dd pna~~ ~US. r~o::!re 

wilt ~e si~ singld-pha~~ transf~rmers i~st3lled i~ ~r~u?~ ~r 

.-\-l-2.0 
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tllr-!1! trJnsfJr~~r-; ::'-Jr ::.~o ;·!:t•!r,Jti.:'l.; ·1nit;. :;.!:h~rlt>r ..:ir::u:': 
~r~a:t~rs ..,ill :>~ in'lt.1ll~d in tn~ paw~rilou.>~ •l:l tho! J.-::n~rlt.lr 

fl )<)[' 1~11":! l. 

Th~ transf•H'tn<:!r g~ll~ry will b~ 45 t.~o:!t ·.o~i.de, -+•} f,~-!t 11.~n, .1nd 
JIJd f~~ t l.:~n"; the :>us tunn-! t,; ~iII ;,~ 1'5 !: ~··:: wi j~ 1n.J t) :: !'!: 

h i~h. 

tw;> 'i<! t <; :l i )4.) ~" SFil gal>- ins•al"l ::~d ~us St! s ., i 11 a~ t 3~~.... t) t:l~ 

5urf~c~ ~y 3 <;i3gl~ v~rti=al sn~ft Jith an i~t~raat ~i3~~t~r :1f 
~.•1 feet. Provisiun ~ill b~ .:~.ad·~ t.~r inH:.Jlla::i.>n lf an 
i.:'l!l:'ecti.on hai.-$t in tn~ shaft. -\ :i;').Jn t:re~ns~Jr:nt!r .1i.l1 J~ 

l•>C-1tl!d i"' thoe tran,;f,Hm~r gall~ry. :'.11! .;t-1ti.>:1 so:r ·,i...:.! 
~uxiliary tran$i:lr~~ri (2 ~VA) and tn~ surf.tc~ a~xi1i~ry 

tr.Jn!it<Jrmer t 7. 5/10 ~VA) wi 11 b.! l.lcate•1 in til-! ~.J.i tu11n<! l'i. 
Gent!r~t.>r ~~citation tr~nsfJrml!ri ~ill ~e lJc~t~d i~ tn~ 

powerhouse on th~ main fl~or. 

Vo!iti.~lt! "'C;:ess tQ tile tr.Jns[.Jnllo!r .;"11 1~:-y "'ill O-:! tiH r:~.J.ln 

?OW~rh.:~us~ ~c~~~s tunn~l ~t th~ ~Jut•· ~nJ. ~~J~:>trian 3~..:<!s~ 

will I>~ fr·lm tho:! r:~ain .&..:~~~~ ,;h.c~ ft .:~r t.trott';-t ·•.:J.:!t Jf ::.t'! : ·"'<J 
i~ol.Jt~d poa~~ ~u:i t~nn~ls. 

Th~! tr:J.nsf~nn~r gall~ry .,ill 1lso !l<:! ·)V~r-~l(..;Jv.:~::.?d ~y ri.v~ t..!~t 

!Ji•nilar to thot p~>w~r:w•J::S•~ ;;:av.:rn t)rin11:in~ til~ t .n.J.l ~xC.JVJt<:!d 

it~g~ I L~n~th t~> ]U& f~~t. 

~ ~ur~~ ..:h~m~<:!r will bt! ~r~viJ~d I~J f~~= J~wn~t~~.J.~ frJ~ :~~ 

;-»<..lw~ rh~u~~ .:d.v~ r n !:·-> .;.;Jn t r..> 1 ?t'~ :i ->a r~ i l·Jc:: o..~.a:: i..>n,:; i r1 t.t~ :: .1r-> i. ,.,. 
Jr~it ~ub~~ and t.Jilrd..:~ tann~ls unJ~r tr~~~i~nt l.;JaJ 
c.>nditi~ns, and ::~ pr~viJ~ ~t~ra~ot Jf ~at~r r~r =~~ ~ac~i:1~ 

start-up ~~qu~nc~. T~~ ..:ha~~~r ~Lll o~ comm~n =~ all i~~r JrJ::': 
tube$, and will Jis~h~r~~ into 3 tailrac~ tunn~l. Th~ .:~v•r~ll 

~urA~ cham:>~r ~iz~ i:> ~i~ i~et l.;Jn~. 50 f•e~ ~i.j~. and 150 f~~:: 

~igh ( i.n.:luJi.n~ t•l~ .:ir.tft tiJb>! 5·1t•! g.:lllay), 

r;t~ jra ft tub~ gat~ ~a llotry and .;r.l.ll~ will bo! l~t!-lt~·i i:t th~ :;3::1<;! 

.::=Jv~rn, .aoov<:! tile :;:aalC.i aum ant i.e i,M::~d :>ur ~~ l~v~ 1. Tho! .:ran~ :t:J.'i 

.1ls~ b<!en J,Lil~:t~d tJ .1lt<..1w i.n~t3Lll::i.>n Jt C.ll~r.lCo:! t•IRO~l 

i~t~~~ st.>pl.Jgs f->r ~~~r~~ncy .:L.:~~ur~ Jf tn~ ::.1it~tc~ ean3~~. 

Tit~ ch.J.azb~ r will ~~n~r ally be an ••n 1 i:a~J r~ci( ~-c:.: av.:~: i.~n, . ., i tn 
Loc3liz~d r.>~~ su?p.:~rt a~ n~c~ss3ry f:1r ~t.1bility ai :not rJof 
.Arch and walls. th~ ~~to! ~~:uid~s t<Jr tn'l! Jrdit tu:>~ gllt~s and 
t3i.lra.::e :~toplo~s '"ill ~e ~mo>!d::.lo!d in r~int • )r..;~d .:->Ltcr~t~, .1nd 
.1.nch..,r~d t~ th~ rock ~y r~.::~ ~olts. 

A-1-ll 
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d5l·Jil 

l.ll.l - ~ccess Obj~ctives { ':1 

T:u:: primary <Jbj~cti•Jt! >t ac::~ss; i,; t•> 1H'''J11i:.i~ -3 tr <nsp<Jr::1tiun 
;yst~rn that will sup?ort ~Qnstructi~n d~tivi:i.~t 3nd dll~w f;r 
::n.:: .JC'd.::dy d~v~l•>;:Jrnt!nt .1nd rn.1int~nanct! >t -;it~ t'lci lit il!s, 

l. l.Z. l. - ~cceu Plan :;e l~c t ion { *·::) 

a~cail~d acc~~s ituJi~~ r•sult~1 in t~~ J~v~l0prnl!nt ·>t 1i~nt~~n 
-1t:~C'naciv~ ac.:~ss ?l.Jns . .,i.::nh t:lC'-!•! .HHi.:1c:: ..: ·>rri.Jur;. :- :"1~ 

t!n· ~~ .; !,)['[' id,Jr':;; "'~ ['~ i.d~nt i r l•!J .I~: 

J ~ corriJor- r•.Jnnin~ w.u::: t .J I!.J'>t fr>m :::.1~ ?1.ck,; -fi~;..·.,ay t> 
t ·1t! damsito!s on ti'h! nort .a ,;iJt! ,,r :no:! 3usi..tna :{tJ-!r; 

o ~ c.>rr:i.d.>r: r·.mnin" wlt!.;t tQ <!..1St fr.na ::a~ ?1r.<.:i .!i..;:a~-1y toJ 
[lit! d.:J.!DS it~.S ;)0 tOle SJut;l '> iJ~ •lt :no! :i•JS i. :n.J .h './~C'; clnJ 

o A .;orrid.>r nmnin~ nortil r:.:~ 'i0•1tn rr.J·n ~:1~ J,.nill.i :hg~:.~.a:.r 

t·> [,.-! ',.J.:J.tana J..l:::lS it~, 

Crit~ri..l w~r.! e .o;taill i.snt:!J tJ !Yitt1.1t1 ::.a~ r •!:ijhJO ."i iVt:!ll.! ;,; vi ::1~ 

plJns t:> proj~ct ..>i>j~ctiv<!s .1nJ t.lo'! J~i i.r ... ,. .lt tn':'! r-!:l.>ur.::'<! 
.l3~nc i~s and .J t f~ C t ~<.1 .:ormtun it i.~ 'i. ril·! ,;,! ~ t:!•: t ~J ,J.:.;.: :iS ;> l.J.n 
( ?lan 13, otilt!r~is~ r~t.:rr~J t .J .1.i :.>~n.JlL-:br:a' r~pr-!:>.!:'l.t'i t:l~ 

most fav.Jraol.! ~..>l•1ti.on t.J :ra<!'l!!'ti•l.; il.lth ,)l'.lJ~..:::.. r~! . .tt~.J ~·Hl:i 1aJ 
mi~imizing i~pcicts t..> t~l! ~nvir.1um~nt Jn~ :,1:! Sdi'I'Jundl.,~ 

..:: 'lllllluni.~i~s. ,oin~r~ .ldv~r,.;-! ~nvir<>nral!'rH.Al l :tp_...:~;; .JI'-! JilolV">i.Ja;;,l<!' 
>r p;r.Jj~ct ..>oj~.:tives .:om;-,r.J ,oi.;~ i. -ni.: i.,pt L ~n ."1:1.1 ·~.J:tq~·n..>n!: 

:u.::.ls•Jr.!:il ;1av.:: ;,~~n fJn:tUL.1t~d tJ r~duc~ : l ·!-> ·! i .71p<ii~ t:i t<> .,. 
·IIL:\l.mum. Tht!.O~ :ni.:i.~ati.on . ~.1S:..1r~s .Jr-! .lutiL:t~.J i.:'\ J~t.til ·.,i:rti.:L 
~xnibit F. of en~ lic~nsl! applicati<>n. 

l.l~.l- D~scription of Acc~ss Plan t**l 

:\cc~:i:l t•) th~ Watan.:J damsi.t~ will .::.mn~c.:t . .,i.t:a 1:..1~ ot!tl.iti.l~ 

Al~ska Railruad at Cantw~ll ~h~r~ .1 rJilno'!.ld 1nJ ~t>r~~~ 
f3cility ~ccup~in~ ~o d..::r~~ will ~~ .::~n:iltruct~d. ~ . 1i:i fa.::ili:~ 

. ..,ill act d:t C:ht! :r'lnSt~r ?Oint fr.:ma r.iil t..J I'Ja.l tnns?->r: ~nd H 
.;~ .:it.Jra~.:: clrot3 t..>r "'~~"u? sup.>l~· of .nat~ri.~l:i .Jn-.1 ~·I HiJrlh!nt. 
~r:~rn th~ rai.lh~.l~ faci.l1ty t~~ C'..JaJ Jill fJll.:~w 3n ~~i;tin~ ~.Jut~ 

t J t h~ j unc t i"n ..> f t :-.~ ~otoJ r "ot ?Hk;, and J~ ·aLi H. i,;:1wa~ i ' .J 

diit3nc~ of t~o ~il~s), th~n pr.>co!~d in an !dit~rly dir!~ti~n flr 
a .:listanc~ ·>i 2l.J mil~9 al.lng tn~ J~nali :iig=-a·.,ay. :\at!"' rJad, 
~1.6 mil~9 in l~n~tn, ~ill be ~<>nstr:u.:t~d tr..>m :hi3 ~~i~t .:lu~ 

south to th~ ~~tana c.:~mp iit~. 0n cJmpl~tion Ji tn~ Ja:u, d~c~~~ 

t.J Native land,. .;,n tht! .tout;l ;;,iJ~ ,,f tht! :iusi::na Riv'!r .. ill :,~ 

jlrovid.ed fr.Jm tht! ;.j'J~tana c.Jmp ~it~ "'i th til~ l'llad .: r->H i:-~g a ~..>ns 
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tn~ top af tn~ dam. 
1ddition~l 2.~ mild~ 

rJad to 44.2 mil4s. 

T .1i :> ·.o~ill i:w•> 1·1·.! ;:;,~ ,:r>n :>truct i ,>n •>t r.~.n 

>f rJ.ld t>rin~i.n4 til-:! C•ltal l ,!n :~til >f :H'"' 

?l -'it~ F2 SIIOWS tnt:! i>rOpO~'!cl ace S~ j:)l<JCl t"ll•lt~. ?!.:tt~ r) .;iJ : >•.o~S 

d<!tail;;, f<lr ::>oth th~ :.Jat.'ina .:1nd De·1il \,an:' ''n .j~ 'l-:!l•lp':lt:!llCs, •'Ji 
typic.:1l road and railroad cross sec~ions, r3ilh~ad ~~ciliti~s. 

~nd tn<! hi~h-l~v~l bridge .:1t Devil C~nyon. 

:\ss ssment ·Jf proj~cted tratfic V•)lu:nes and l>:l·lin~s durin~ 

:onstructian r~sult~d in the ~election af :ile fJ~Lowi~g ~~~i~n 

paraml'!t~r.> f •>r the -1ccess roads. 

3urfa..:ing 
~idth of ~unning Surfact:! 
Shou Ld,H w i.dth 

Unpav~d trr~~ted ~r.Jv~~ 3ur:3=~ > 

24. f~t! t 

Desii$n Sp~ed 
:·!a.'l.imum Grade 
~aximum Curvatur~ 

Stopping ~it~ Di~tance 
Oesi~n Loading 

- during ,:onstruc:i.on 
- aft~r ~onstruction 

.:. t~~t 

jl.) mph 
5.~ 

::, 3/ , o .... 
475 f~et 

~ui< axl~, .!'JU'" tJtal 
HS - 20 

Thr!S•~ de~ig.•l pr3ramet~rs wer-~ ~ho-;~n itJr : !t-.~ t-!Cii~i~ot, 

.~conomic.'il , anJ sa.[~ .nvlf•.!:n<!nt ,,f sup,1li~; .:1.-!d :It'~ in a-:·~·lt'J..J:1c , ~ 

~itn F~dt:!r.ll D~partm~nt ~t Tra~sporta~i~n J~iidn ;tandards. 

In th~ C<Jmmunity or 1.-<llltiOI~ll til~ t'<Ja<l W'l ll ~~ j):.I'Jt:!d 
m.arsilalling yarJ. t.> t.Jur .ni.l~s ~:Jst ,)t th.~ j :m.::ti:m 
t:> :1rks and :J~n-1li 'hghway'l. T:1is ,.,ill -!li•ni:nt--! .ltl)' 

Just ~nJ flyin~ ston~~ in th~ t'~sid~nti.~i ~i~tri~t. 

tne fallowing m~asur~s W'ill b~ tak~n: 

[rom th~ 
.J! :a~ t.:;~or3t! 

,>r•l.Jl.!o . ..,itn 
In adJi.ti..Jn, 

o .:.p~~d rest r i.ct i,m::; wi 11 b.~ i.mpo .ior!d .ll~n.s c: :1~ a:>ov~ 

"~6m~nt; 

.l A. ~i:<~ path will ~~ j)ro~ridt'!d .ll.Jflg t !t .! sam~ ··~gr::<:lnt to 
~af~gua~J child~~n in t~ansit t0 ~nd ~~0m d sc~0~l ~hi:h l~ 

situat<:ld ~las~ to th~ road; and 

<J lmpr.Jvement:> wi L I b.:! made tv en~ i.nt-:!rsl'!c: i.vn .)t ~n~ G.:! or;:~ 
P3rks and Denali HiJnways i~cl~ding ,>aldm~nt ~ar~i1~s ~nd 

tratfi.c signals. 

l. 12.4- Right-of-Way (**) 

r~e 21.3 mil~s ~f ~xi~:ing t'~ad al~n~ the! ~enali ~i~hw.Jy ~ill 

~e up&raded to a!)proxirnat.!Ly t ile afvr~rnt!nti.Jncti it.Jnd.Jl."ds. Tn~ 

pr.:!s<!nt ali.,snm.!nt i.>~ such t:lat .iny r~>!Lijnm<:!•lt r-:!q..1ir~J :HitluL .j b~ 

P'''Bi.>le within th.! e:<isting <!.1:><!m~nt. 
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>~ r '! quir-'!J 
•>p~r-1tions. 

:1i;i roo•n. 

f~r cunstrucci0n ~p~r~tions ind~~~nd~nt ai ~a~p 
Th~ same will b~ tru~ r~Jarding a nospit~~ r firs:-

?~rmanent filci.li.::i~s r~'l•Ji.r~d ..,ill inclu::l.~ a pt!:-man~nt t o wn. or 
.,;mall communi.ty tor .liJ'i>COlC:i:nat-!lf 130 staff :nt!:J:>t;!r.i anJ ::::1~ir 

families. Oth~r po!rmanent tacili.tio!s 'Jill irl·:l•JI1~ M.int~atanC-:! 

Juildings f~r u~e during subsequdnt ~po!ration ~f th~ pawer 
;>lant. 

A conct!!ptual plan for tho! ?cr:nano!nt t r>w!'l 1.i ;;hown .Jn ?1-lt.! !'37. 

l.LJ.2- T~mporary Camp and Village(~* ) 

Th~ proposed location of tho! construction camp and vill~~e will 
be .Jn t~e north bank of the Susitna Riv~r n~~r De~dm~~ :r~~k, 
approximat~ly six milr.!s nllrth~ast •>f tlh~ Watana Darn. Th~ nurth 
. .;d~ •>f toe Susitna River was .:host!n oec.1usi~ tho:! :nai.n acc~ ... . i ·.rill 
be tro~ th~ north and Slluth-facin~ sl0~es ~an b~ ~•~d c~r ~i~in, 

the structur~s. Th~ l~cation i~ shuwn in Plat -! FJ4. 

Th~ c.:>tt:itruc~ion camp will c.msi.H 1f ·..r·>uJf:-~lm~ ,J.,rmi.:::.,ri.~<> ·.ri:::h 
mes;; halls, recreati.on.tl builJin~s, !:lanj{, :>~>s:: ->fii.~o!, t'ir~ 

st~tion, war~houses, hJs?ital, ~t'iic~s. ~tc, Th~ c~mp ~ill 

.:lccornmodat~ .'li>:>rvx:imat <:! ly J, uOU wor~<!r'.i. 

T!H~ village, <iCCtJmm~>d.-tti:lg <l!)pro .<ir:~at~ly ll.l : amili.es, .rill o~ 

JrJupc!d arvunJ <1. S<!rvic~ core con::ai..1ing .l 3..:iw.) l , .i :,;:na.t.->iJm, 
~tvres, and r.!creati.Jn <~.r~a. 

Th~ villa~~ anJ constructi0n camp a r•as will ~~ separ~ted to 
~r~>viJ~ a buft~r ~one ~et~e~n ar~as. r~~ ~o~pi:~l ~ill a e rv~ 

ooth th~ main camp and villag.!, 

Th~ camp locati.un will bd s~parat~d icom th~ ~"rk ~r~ as by 
.1pprox:imat~ly tltret! .nil~s. Travel ::i~n!:! to t o e! .ro ri<. .lr-:!a ·..rill 
~~nt!l:'ally be tdss than 15 'nin•ltc!s. 

T~~ camp/vill<ige ~ill be constructed tn .;t~g~s t~> dec mmod~t. t~~ 

;>t!.la< war~ fllr..:e. Tho! facili.ti.~s hav~ be.!n Je;;i~ned =' ·>r ::nt! ;>t!·l:( 
work force plus 10 pt!rCt!nt f0r t rnov~r. rh~ t urnov~r ~ill 

i :1ctud~ .:lllowaa.::"!.i Elr ov.~rt:Jp .)t .ror<cr'i .. 111..1 va ca::i. ;m .; . t"l•? 

c~nc~ptual 13yout~ f0r tn~ camp ~nd vtll ~~~ • ~~ ?r·s~nt~d Jn 
?lat~s F36 and F37. 

( aJ ~ite Pr~paracion (**J 

3oth th~ camp a nd th~ vilL3g~ 3~~ as will Oo! ~~~3r~d ~nJ i~ 

.:~rt.1i.n ;Jreas filt~r =aori~ ::l.ly bt:! i.t\S t3lled .tnd 6r a n .. ll.1r 
tnat~l:'ial plac<:!d ov·~r it tor :,uilJin" t.Jun.l rJtiuns. H t he 
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11ill .1 .s~ sit~, s~l~ct~d ar-::.:u -... ill ~~ t .~ft :Jith cr~ ~ s and 
nJ!t-lral v~gtH~tiun int-'lct. Tvpsoil :itripp+!d tr0m dorro· ... 
3it~ D will o~ utiliz~j t r~claim c~~p au1 ~ill~~d sit~~. 

a0th tile COnstructi..:Jn C.Jlllp and til~ vill.'lg~ '>lt<! ,J,'l'l '~ ~~~!1 

~dl~ct~d to proviJe ~~ll-drained Land. 

(b) Facilities (**) 

Construction camp buildin~s will ~onsi:;c lar1e ly Jf 
i.:~ct.,ry-built modul~s .J:is~rn:>l\!d lln sit~ to jH'<JviJi! :at! 
various faciliti~s r~qui.rt!d, Th~ modulds ~ill :>~ f~oric~tdd 

cumj}l~t~ ••ith h~atin~. liJht:in~ anJ ?lJm;>i.:lg i•!ni.:t!i, 
int<!ri.<Jr ti.ni.sht:!s, turnis :tin~s. and ~qJi.;>m~nt. L.Jrs-;:!r 
str uctures such as thd c~ncral utiliti.~s ~ui.lJi~~. 

~areuous~s and h~spit3l will be pr~-en~inedr~d, it~<!l­

frarn~d structures with mt!tal ~!adding. 

l.lJ.) - Permanent Town l~~) 

Th~ p~rman~nt town ·•hich ·..-ill .>c •1tilizt!•J Jr1rin~ _onstruc:~.:m x..:; 

jt!.ii_;;n~d :tr un.t .1 -;m;.~ll l.1k~ f .>r .J~"til.:ci..: :)uC' ,J•Hes. f1.? 
pdr:nctn.:nt t..>wn 1o1ill .:onsist ut: ?.:r ;nan~ntly c .Jol .s truc::~d 

br1il -ii113S. Th<! variuus bo1ilJin_,;.; in th<! iJ.:-!",.:Jih~llt : ,Jwn tr · ~ .1-; 

f·.ll lows: 

•> ;) in~l~ family Jwe i 1 im~s; 
~ M~lti-iamily dw~1ling~; 

,, H0sp i t.:ll; 
" l:i.::ho0l; 
v Fir•:! stati<Jn; 
v ·, to1o1n ~nt~r :.~ill :lc c•JO:itru..:t: ~ J l:t : ..rill ·ont :ii:t t h t? 

follo•Jing: 1) 1 rd..:r.~li::i~n ct?nt~c-; .!) .1 ,;y:nno1;i.·un .1nd 
,;1o1buning poo 1; and, 3) a shllppi:tg .::dnt ~ r. 

1.1].4- Site Power and Utiliti~s ( **I 

(a) Power l*-.:.) 

A 34.5 kV transmission Lin~ tr~m th~ Cantw~ll suotta~ion 

will tl.lllvw tnt? Oenali. Hi.~nw.1:1 1nd ::.1~ ..1.::\!.;,; rJ.tJ t •> ..Vat: .-tn.a 
f~r scrvi. ing Jurin• the St~,~ t ;Jns:ruo.:::LJn a c t ivttit? ~ . 

[wO transtJrm~ri ~ill oe installed 3t i ~atall.J iU0~:3ti.0n t O 
r~Juc~ th~ line voltag~ t~ tna Jesir~d v0ltag~ ~~v4ls. 

The pt!ak d<!rnand Juring t11-e ;>t?..tk c.:lmi' popu Lac ivn ?car is 
t?Stimat~d at 10 ~IW t..>r tnt? o.:amp / _.illag .~ .1nJ t.;,ur :-tW tJr 
o:oustructi.on r'<!qui.r~ments. [ he Jistri0•1t lull iyit~lll 10 t:"lt? 
.:amp/village ~nd con~tru~tion dr d ~ ~ill~~ ~.l~ kV. 
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dH .Jll 

? .)W<!'r f Jr ::ile ?~:";;t311;:01t to•"':l .lnd J :J::-i.t" ji:lg,? ! r I 
.::llnst r •.1c t l.m, '"'il t ) .! SU!J!> 1 i.~d by ; t :11: i )1'1 "~:-;d.::·! :>y,. t ~"II 
aft~r the ?Ow~r ~l1nt is in ~?~ration. 

(o) ~ater (vllr) 

fhe w:ttcH supjJly sy-;t~m ..,ill provi<J~ fo~ ;Nt:t:Jt-: '"'.:tn:- and 
fir~ ?C~t~ction E~r ::h~ camp / villa&~ ~nd ~~~~ct~d 

contr:tctors' wori<. ar<!as. Tho.! e!it i:nated ;>~a;c. i)<lpu l-1t i"n t.J 
3~ s~rved will be J,JJ~ 2,Jl~ in til~ ~a~p ~nd l,UlJ t~ til~ 

village). 

:h~ princi?~l sour~~ ~f wat~r ..,ill b~ D1aJ~an Cr~~~. "'i~h a 
tlackul) :ij'St~m oi <tells dr .hiling .>n .::;r .Jund "'at~r. f1e "'·lt-!r 
will b~ treated i.n ~~~<lrdance ~ith the U.i. Environment~! 
Protecti•>n .\gency's (EPA) ;>ri1nary and :i·!::ond:uy 
requir-=.ments 1 .:1nd l)rin~in~ W:Ht!r Standard:; •Jt tue :it.1t~ .Jf 
Alaska, Department f :nviranm~ntal C~ns~r~ati~n ·A~!Cl. 

.\ syst~m llf pump,; and st.)ra~~ r~servllirs ~iii ?COJiJ~ tne 
~~c~ss.l.ry syst~m ~apacity. tn~ ~i~t~i~~:i~n &y~t~m ~ill ~~ 

.:.mt .li.ned . .,it~in •1tiliJors .:J•tstru..:t·! ·•si.t~ 11l:nM<lJ o<>:< 
ti<!Cti,,•ts i.nt~_~ral ·Ji.~ia t~•! p~r :naw.'ll.<s. 

(c) Wastewater l**) 

A . .,ast~wilt~r c.>l t~ct i.<ln .mJ tt'•!.1. t:nt:!nt -»y-;t~.:l ~ill .ierv~ :h.! 
.:.:u:~p/vi lla.;e.. 1)nt.! ::r<!at:n~nt :>L.J:lt •n l i >crv'::! :::1<! 
~dl:op/ vill.l.ge • .;ra\fi.ty tlvw li.n~s wtt, lio.t it:J:i.Jil:i .,.il~ ~<! 

J:i ~d t~ c~ll~ct tn~ ~ast~w~:~r frJo 'li : llt :nd :anp 3nJ 

vitl.l!l..! l'a.:ilitie~. fM~ ''io-c.Jntp" :md "in-..,ill.l.,e" 
..:..>ll~cti<ln syst~ms ·.,ill ~~ ::un t.trJu~.; :no: .JtiliJ~r" .i<l tnat 
tilt! collection sy'lt~m ""ill o~ r~rot~CttO".J t'c~111 tr~t!zin~. 

Tit~ ch<!!•nical toil~t~ l~catt!d ar.1und th~ .:ons~r•1c: i.'.ln :ii.t~ 

will be s~rvi.::ed oy sewag~ trucks, ~ni.:h will di;cnar,o;! 
Jirectly i.nt l) th~ sewag~ tre •ltml!nt pl:Jnt. The s~·.,a_st! 

cr~atm~nt syst~m ~ill be a oi~l~gicat ~y~t~m ~i:h ta~a<ln& 

d~:~igneJ til me~t .\Laska AD:C and F~dtO"r.1l ... ?A itanJar:is. Tn>! 
t~wage ~Lant will Jiscnar~e its treat~d ~tfl~e:lt thrJu'il J 

i.Jrc~ maio toJ Jeadr.~an Cr~ek, o\.ll tr.o!.i:<!d il u.:J~<e '"'i!: ~~ 

disp..,sed i:'l " sl)l i.d . .,as:~ sanitary l.lnlli ill. 

Til<!! locati"n ot t•l~ tr~a.tment ;>Llnt it SI\Own Ln :.Jl.1t~ FJ7. 
Tn~ l~cati~n was s~lact~d to avoid nn~c~ss~ry oJori in tn-= 
camp. 
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~.11.5- Contractors' A~~a (*~) 

Th~ on-sitd contractJrs ~aciliti~s will r~q~ir~ uffice, ~h~p, and 
!~n~ral ~or~ ar~as. ?artial spac~ r~qair~d ~y the c?ntracto~~ 
i.:>r fabric.1ti.on sh.,ps, ::t<,intt!nanc.~ sno.>ps, it~r.:lg<! r w.:tr~nous~s. 

and ~or~ ar~•s will o~ lJcat~d b~twedn tn~ ~ai~ c~m~ and th~ Ja~ 

sit~ road. 

l.L~- Relict Channel (**~) 

~ r~li.ct chann~l ~~ists ~n tne n~rth ban~ of thd ~ tana r•~~rv~1r 
~~prJxi~at~ly 2,~0U t.'~~t upscr~am from :h~ Ja~. !~is ~hdnn~l ~uns 

:::- ma ::n~ 3us Ltna 1ivo!r .;.>rg•! t..> !stJS~na Cr·!~~, "1 l1it.ta..::~ Jf. a:l•l•at I.; 
ni.l~s. Th~ surt.JO.:>! ~l-!vation •>t tn~ l.lw~s:: 'i3Jil-! is .liJ;JI".u:i.:a~td: 

L,210. O~pths o.>t u~ to ~5~ f~~t o.)t jl~cial ~~pusic· h3~~ ~~~n 

i.J.•.mtiii~d. Tht! m«s:<i111um .1ver.J~'! hydr.1uli.: ~r.:tJi~nt al>n~ Joty t.'l_,w ;>at!l 
i.., th.! ouried chann~l fr0111 th<! <!d.~<! Jt the .:it.:tg-! I ;>1>11l (dl. ;.,IJvO) co 
r .ou,;.~na Cr?-~k is approJxi:uato:! ly C'.JO jho!'rC'<!Ilt. T ~ust!na ~r~<!.o<. .lt tnt! 
r·~li..:t ci'tann.el •>utl~t ar<!a i:o at l!ast l.!U ~·!~t .1l>ov~ :::1 .. n.1tural riv~r 

l<!V-:!1. Tn<!r~ ,tr~ s~v~ral surt.u:-~ l.1i<~s "'i::ni.a tne .:!a.i:ln,•i 1I''!ol, .1nJ 

s>Jmt! .lrtesi.m w<&t~r is pr~ ... ~nt in ,;ll.lct!s. ~·>ll>!S H p<!r~atr.Jst .1.11:~ 

.Jli•J r,~':!n id~11tifi..~d tnr<Jugh.>ut tit~ .::h.mnr!l ,J!'~·•· 

To) insilre tht! int~~rity of til~ r"lrn •.>t th<! w<&t!llla r.!So:!I'V~i.r 1:11 t > 
.:ontr..Jl lo.>sso!.'i duo! to polt·!nti..tl 'i~o!;Ja..;<!, .1 n.l:n;)•!r Jf .: .. m<iiti.·>ns :a.av~ 

~·!en ·!Y1 LtJat<!d. :itudy ty;><! • in·! ud<! >kt:: :.!~r.t!nt .Jr ::.1<! • ~st!rv.:~ir ::"~~ • 
.:WilsurtJC~ t'i.Jws, perllldtrJst 1111.1 liquetactiJn tluri.,t,s ·!trt.tq~,::~~ ~ s. 

dHOll 

1.1~.1- Surrace Flows (J2) 

d.ts<!oi ,,., i1t.Jrma::io>n ~-ti.n.:J trlm f)-1St .~·<.,,Jrtt~.J11 ,)'r<l~:-.l::as, t:l~ 

:"<!~i.c:t cu.Jnn~l soil;o .:lr-! ~i::n.:r Jens<! .>r .:Jh~>iv~ .J:tJ a:> s:..~cn 

:u~ n<>t d~<!mo:!d :::\JOt! subje;;t t.J s~t::l~m.:nt r·~S•Jl:in6 t.Jr s~ismi.: 

snakin~. Tht!ref.Jrc the l·hl ,;r.>und surt .JC~ t:l tnt! ::"~~icc .:itanno:>! 
~r~a will more than provido! ~dequat~ fr~~bu~rd as it i3 l~5 ido:!t 
abdv~ tne sc~gt! [ dam cr~~t whi:h i~ dl. !,013. 

l.l~.l- Subsurface Flows l~*) 

During St3se [, th~ p~t~ntial f~r ~r.:>~r~ssiv~ .,i~inJ .1nu ~ro~io.>~ 

i.3 th~ ~r~a Jt Ji~char~~ inc~ tnt! T~u~~na ~r~t!~ ~ill >~ 

.:11ntrollt!d by ::n~ ~lac~~t!Ot o.>i ~r"p~riv '::"3~ea ,r~n~t~r ~at~ri~l~ 

t~ ~~r~ ~ fi.lt~r ~lankdt ~v~r •ny z~nt! .Jf ~llldrj~nc~. 1urth~r 

ti.<!ld inv~sti.gations will i)o! cani<!d-out t.J tally tl.dia.: ..:ri::i.:.1l 
ar'<!as, and ~nly such ar•as will ~e :r~at~d. ~uos~qu~nt t~ jtd~~ 

[, th~ r~lict chann~l will r~c~iv~ ..:ontinuous monitJrin~ ot.' ta~ 

.,utlt!t ar~a t~r a l~ngtny ?eriod aft~r r~s~rvoi:- t1lli~~ =~ 

ensure that <1 sute .Jf ~quil ibrium is ~stab 1 isho:d . .,it.1 t"o!:>p.:::t to 
~~r~afros: and sedpag~ ~radi.dnts i~ the ou!"leJ .:hdnn~l ar~.1. 
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1.1:.. J - :'ermatrost P*l 

T!n..,i:'lg •>t ?~rnati:':J,.t will <JC:t:ur to P•H'~L.J!lS >f t il~ r~ti.:!: 

-= 'l.:~n:t!!l 1r~a. ~i' thawi :1~ will ha·J~ 'llini•num i'11p:&c:t ·>n 
•u~~ul:'f~c~ il.Jwq ~:td 4round ~~ttl~ment. \lth~u~h no 4p~cific 
~~lh?l..li.t.l ·~or:C is f,JI:'~!t.!en; fl.Jws, ~l:'·>unl..lw~~.!r ~l~V:'ltioln, 1nd 
~round !lurf ace ..? l~ vat io :1 i. :1 r: !1~ i>•Jr io!d channi! 1 .:u···a -.,i l ~ ~ 
c::Ho! b 11 '! .:and c:ont i:'l oo out'! :n<Jni toro!'d 3y ~.1n !I ·> i 1 ppr->pri 3 t-! 
i n,; t :- ·JrDI! n t o1 t ion sys t~rns -1nl..l a !1Y n~c eso>a ~: -:1-'1 i. n t ~ :1.1 nc~ W•H'-t 

.::1.rr-i'l!d out t, l!l.li,t;tin fr~l!bo-H':J anu c•>ntr<JI .io!~p<IJC~ Ji ->cit:~r~e. 

1.1~.~- Liquefaction (~*~) 

· ;nl..l""l:'~rnun•i i.nf,>rrnati•>l'l <.!•J'IIpi. ~""d t.J <i;lt~ i.nJi.::tto!i t:in t ::t~ 

bllri.o!d cnolnnll!l •'ll"tl!a is fi.llo!d with nut·.r.uh, ~l.1ci'll till .1nl..l 
L.1c tJ:t t ri. ne d~po sit 51. t nit i .tl •! v.11 •J.a t i,,.,,.;;, cmt 1 i. ntd i 11 t a~ 
•H'i~in.al licenile .lppl ic.:ati•>n i.:1di. :at""\1 ,:.)nc~r:t i:1 :"-!lj.llrJ t, th~ 
uppef' n•Jt'Jol!ih Jo!posi t:1 bo!O.:.l!J~~ th':!? ·i i J :t·.Jt appl!:!l:' .t"":t,H ~Tl·"'u"'~ 

t•> r~aisr: .aeimi.c ~hakin.111 witlao•Jt ~Xjl~ri"":1dn~ : . Jilll>i-i~:-lb:.~ :.,:>.i 
in -Habi lity. 

Th•! liiO>it Li\co;!l)l' pro,..pt!~t; toJr li.qu<!f .1o:ti..>n 1:-~ ;.l[ · Jr.lt~ · t 

i o-un•l3 t i•ln:t .:•1ru i. sr: in~ 1 f fin~ .~r.J. i. "1t!J, D•>l)rt v ~r tJ-!,J, 
colil~s iunl <!~ --> Jo!pos i. t.;; t. •:o.tnJ:~ .1111.! .;i Its l, t:tctt -11:'~ ·t·lt ~ 1 C.! r-:~1 ~ :' 
.:•Jnfin.~\1 ... nJ 31"~ l.Jil!it! <Jr oJnl :: 'ftoJ·l~r'lt~l v J~nl'l•!. '\.:1.-> !1 .>n ::,"C! 
".liotcor l·Hl ~Jtpl.)l";:jlti<>n ?r•>ii".J.:a •-!.::: i..Jd]l .tnJ lli Jt:l~l' .J; . ;~<:~:>~~:J 

.i.J : 1 , 3 n .lise:; smtl! 11 t ,, f c t•! : i q ~ ~ 1.: t i ,, 11 ~ll c oc! 11 t i 1 ~ J : : I" r- -,.; ~ = c 

..::il.lnn'l!l .Jr ... t i.11dicato!'-; t=lo!' J~po,.i.:::~ .:ll"•! ei.t:t~:- .., .. 1 ~ .;~-li,.ol, io> .l:io! 

t•l v~r.-1 \Icons~ oJr .:<>ito!'>i ive .JnJ t:1~r~i -ll"o!' il.1v~ 'l<!r :"' i.Jw ;>oJo:..ont i 1! 
~"r I £'1u""f.1c:t i..,n.. wtl:>o!'•~••t>nt l~ n<> :"--"<:~~ii.tl 1o?-:ts.Jr·~" 1 r~ 
.: :1r r~n t l y Cl}n.~ i Jo! r~l..l ilo>C<!'i ;.:~I"'! ..1,.; .J ;Jr-!.:.:J•• t i ':'l .a.; 1 in":: ~ 1~ 

oo! t ::,..; -::> ,,f 1 iqut! fact i.<Jn. 

Fllrtht!r ~JeOCt!Chni.c.ll Hudi.-~:t will b~ ..::..~rri.~.j o)Ut Jiiri.:'l~ :it.:l~~ r 
Jo!:~ign t•> fully l..l""fi.n.l! th~ o?:<:~tlt .1r1J ch.:Jr ·1.:t<!d -H i.:i ·>t til~ 

mat~l:'illi i.n th"" l:'eli..:t ch~nn~t. Sho~IJ r:~ii i~i~rmatiJn 

i.nJ.i.:.tt~ .1 poJt.!nt i.al prt.lbl~m. pr.Jvi. ,;i. Jns will !)co •n.Jd-' f.lr 
treatm~nt t~ ~"v~r thco c<Jnditt~n~ iJ~ntifi~d. 

1.1.4,;- :te111.edia.l \ol'ork [nfluenc~ on Constructi.ln 5.;ht!l..llllo!s (*'',..::\ 

~'l!li..:: .:::-t.1nn~l :-""~ ·:hai tr-t!.:a:~nt .:..>nstr-u.::i.-ln "'"r-<, i.: 
:1<"0:o!:H.:Iry, ·~ill nav<:! p1:'.1..-:ti.:.1lly n~ i.!l;u.:t oJn ::t~ '.-i.l=.Jn.J );t"':'l 
.:oJ:utruc:i.oJn :~.-:h~dul"". 'B.!.:31U!Io! til.e r~li.:t dt.l:'lno!'l WoJI:'k ·.,it~ '.)-! 

l•Jcatcod i.n pr~xi-,sity t.l 8.Jrr.lw :ii~o! D, :SIJIIIo! .:"<Jrdi,a:i.Jn •.ri ll !>e 
1:'-eq•JLI:'ed Oo!tW.e~n th•Uo! two o)po!f'ati.<Jn-.. \lnc~ r:~i" ..::.>.>rii"'JJI:i.ln 
h.u been accorapl i.sho!d, Jam .:l)n~r:ruct i.->n and r::u r<:!l icr: .=h.i:tnt! t 
w~r~ c~n ~roco!-ed cuncur~~nr:ly. 
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d51Jll 

1.1~.~- R~lict Ch.1nnel Treat~ent (~**J 

J•ui.n~ f•Jtur'! ie;;i~n in•Joe:tti~·,:ions, additi. na1 ::,..,r~n . ,~:i o1nd 
i:ls;>~cti.m ::r~nc:te;; ·.~ill.,~ ~lllpl.lyt!d t brtuer Jt!!i:t~ . lt~ t:1~ 

Pdi..:t ::no~nn~l t:.,undation, T.l~ ar~3 '"ill ~i.! 'it•Jdi~·J J~Jd:'l~ 

dorraw Sit~ ~ ~xc~vation. Th~ ~r~.l will also be :norJu,niy 
~onitJr~d by oos~rva:ion J~VLC~s durin~ ::n~ ita~~ [ r~s~rv~ir 

fillin~ tJ asses~ 3Ctual ~~1rJ1o~i:al conditi~n;; i~ thd r~li.~t 

.:hannel. [n response to t:tt! unli~~ly ~v~nt t~at constr~c:ion 

r~m~~ill ~~~• r~s ar~ consi~~r~J :t4ces~ary fJl1~wi:t~ : h ~s~ 

oosdrvation• and d~t3 ~SidSim~nt, 3 ?ositi~~ r ~m~li~i tr!lt~~nt 

.>;J•i\ 1s .1 tioJ•,.mstrt!.Jrn t •>d Jr:.i:1 '"lll :>t! dr.ipl·>y·d. 
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! - RESEaVOIH DATA- MATANA STAGE i t~*J 

[he ,..·::~cana R•HhH'Volir, iit n<Jrmal oJf'~l"atin.s l~v.d ·lf 2,-Jl}..J t·~~t (":J•l • .Hl se.:.1 
l-!velJ, will be approxi:nat~ly 39 ;nil·H 1-.~n.:; Ji.tn a ma.>ti.:71UI:I ·•i.Jt.l oi 
.1.ppro.timati!ly two mi le9, The t•lt.l L -..,iit:r sur t.1c~ ar"!a <Jt n·>r:·;:~a l 
•lperatin~ l.!vel i, 2tJ,OOU acr~s. Tht! minimu1n r~~ervuir 1-=v·d -.rill ?"! 

l,d50 feet during normal oJp~r:tti.on, rf!SLJlting in ·J ;:~;uim•JLn ,ir:11o1do..,n .,£ 
150 feet. The rest!rvoir will navo! 3 total capa~ity oi ~.3 ~illi~n 
acre-feet, of which 2.4 milli~n dCri!-t~dt ~ill b~ live ~toJrag~. 
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3 - T!JR!H~ES AND CC:~IERATORS - :•.r\tA~ :iT:\GE 1 (U) 

3.1 -Unit C~pacity (**} 

nl~ 4~tana pow~rbo~e will hav~ four ~~n~catiag unitJ. ~·c~ ~ita ~ 
rna;ci-:IUI!I &l!n~rator .,utput :>f 12) 'tW h St"lg<i! 1 .:orr~s;,ndi1~ t.J t'le 
na<uci;:u• nurr.a.l re:s~rvoi r lo!vel (<i!l~vat i.,n l 1 il:l:J) ;:anJ .1 co~r:-upnrliing 

~~t ~ead .,[ 517 feet. the ~tag~ 1 turbi~e~ will ~e deli&n~~ ~, 
oJJ)t!r-'1 t<i! in St.1~e ll 1 1o1i tho•at 110d i fie at lort 1 ~nd tho! t:.ar')i n•H ind 
~~nerating units 1o1ill ther<i!foc~ be c:ap.abll! of ili&ho!r .lUI:!)•Jt-i wh-!n t~e 

bo!ai i~ r~i~ed in Stage 111. Unit charactaristici in.:luJi~l j~no!c~t~r 
,,uqmt'l .1Co! dP.-tcribed h Table F.l. 

The R<!t 'te td "" the ?lane will v3cy fro>m Jg~ fet!t t:J .1p;u:".l.ICLDately H7 
to!et ill Stage I. This will incr.,wse t.,) .1 mdlCimum lt 71~ feet in St.1~a 
[[[ with 3 CoJrceipondin~ increaso! in ~en~r~ting cap~city. 

The tur!>ine de!li.gn net h~ad h.:as bf!en t!'lt~bl i:~il~d ·1t )'i·l fl!~t Col meet 
the operating r~quirements oJf 3t.Jge [ .lnd St3ge [{[. 

!he ~en~rator r~ting h.:ai ~en oJalecteJ .~~ 113 ~VA with 3 )ry pt!~~ent 
?OWer f1cto>r t•> rn.:~t.:h with the 11.llCtlliUm t•ar'>i.tt! .>utl)•Jt .,r. .!')_. \f.J ·.an•l-!r 3 
l'lt!t head oi 719 ieet :tt tht! third 1ta&e. :"h<i! .Jen~r3toJr .>utpur; i-a 
3:1-idllk!d toJ be 98t of tile turbLtt! •lt1tput .tt full l"o1d. 

3.2 - Turbines (~) 

l'be t.ar.,ines will ile o>i th~ vertical-.;n .. it P'r.m~i:~ :;pewit~ ,;;e~l 

<~pi r:~l ca>~ing 3nd a 'it eel l ino!'d concroc"t~ l!l~ow-type Jr tft t•J~. Th~ 

Jr:~it tube will co.priso! a o;ingle watl!r p.~~:~ ... ~e ~ith•lUt "I .:ll!n:l!r pier. 

!'ho! ,,·at put ,f tho! tur"i:le wi 11 !>e I )d \fiol 1: 3 ~I tl.!t!t ted,;n no!t nead. 
'1a;<iaiulll .Jnd 111iniu1um :tet oJperating ho!.JdoJ oJn tile :.ani!:>~ will bo! ;p i~et 
.-.nd Jd~ feet, res pee: ively. !"he full gate o>utput 1r etch t JCbi :te will 
!>e olppruxi:ttately 1.2S '1W .:at )J1 tll!o!t :11!1:: heo1d .1nJ .lppr..>xin.:at-!ly 6•J "':.J .1t 

]d~ feet nl!t heaJ. Fo>c ,.tudy purpo>~es, the beit effi.:iencv ( ~est-~a:~) 

o>utput <1f the turbines has bel!n <Ui!Jmt:d .1:1 i) pt!ro:ent •Ji the flJll ~"ltl! 

l:ur'>i.ne oJutput. 

Each tur~ine will b~ provido!d with .1 12.5-fo,,t Ha111~tto:H· 'ltrtight-illl"' 
tvpt! butterfly val~te. lbello! ~·.a.:arJ v:~lve:~ will be l . .,c.:Jto!d wi:'lh .,e 
p<lWt!rhou:lo! 1 jullt upstre.1r.1 o>f. tnt! tiJr~ineoJ. 

3.3 - Generators (~) 

i5lt) 11 

l.l.l- rrpe and Rating(**) 

Each of th~ four generat~r• ln the watana powechouse vill ~ ~i 
:he vertical-shaft. overhung ty~ directly .:onne~tt!d tl a 
vertical Franci-t turbine. 

Th~re will b~t :wo geno!ratoJrs per transi.,~r bank. wi.t't ~a~n 
: ran11f .Jrm~ r banlt .:o•pci sing thrtte s i ngl .!-phase t r 11111 f >Mt! :-;. Tne 
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~·!ne:-at•Hd Jili. be c..>nn>!ct~d t •> ta~ t:r.Jns:Jr~~r; ll'J i.;o:It~:..l 

pnase b~s thro~~h ~enerat..>r ~ircu1t br-~a~~rs. 

F.ach go')n~r.ltor witt o~ pr'lvided "4i.th a 'li.!l:l initial C!;>:J•>:1S<:! 
static ~x:cit'lti·>n 5:'11t~m. The :mi::s ·Jill :u.! contr .Jll~d :'r ::1 ::h<::! 
~~tana surface control room, with local control t~cility 1lso 
;Jrovided .1t the pvwerhvUS•! il •Jolr. The ·ml.ts ·.Jill be JI.!§L-'!,O~ci flr 
black start operation, 

th~ ~en~r3t<>l"S will b~ r~t~d BS rollows tO A~Cornadata ~t~~~ [and 
5tage lll operati.n~ conditions: 

"'"'ted ~apacity 
!tat-:!1.1 Power 
;{aced Voltag~ 
3ynchronous :lpoe'!d 
In~rtia Constant 
Transi-:!nt ~eacto11nc~ 

Short Circuit ~ati~ 
t-:ftidency at F"ull t.oaJ 

.!.;J :~V.-\, •J.·~ ;,>·>"'-!r ::1:::-.>r 
.,!!}l) ~l'.l 

l) kV, j j)f,.:JS~, ')•J ?i~ r ::z 
:! 17 :-pr.1 
3. 3 ~~-,;e.: / "1'/,\ 

J:.. ;J~r.:~nt 1 C.l~ :ullt-:!J' 
1.1 ( :ni nimum) 
~d ?~r~<:!~t l~i~imur.~ J 

Tho! ~·!llo:!r.Jt.>rs ~o~ill b~ •lf tho.! .li.r-.:oNl•!d typt!, '"'Lt!t \oi-1::~%"-C:.)-.J~.::-

hea.t ~xdt;Jn.;<!r:> l.lca.t~d on t;lt! st It 1r p~:- ipncry. rrt<! r :1t L:ls.i 
~i·1~n .:JD•JV~ ar~ i.>r ~ t~mp~r.1tur~ ri.i•! oJt t:l·~ ·ltatJr 111J r ... t...~r 
wi~di~~~ not ~XC~~di.n~ 5'~ with ~>oJ[L~~ air Mt .0~~ 1~ lC:arJ­
allCt! . .,i.tn AN;;[ ~)1).11), t;~n~r .ll :tt:!'l i:-.!ml!nt:> t<>r i;:•tl!t\r,mllu:> 
~\.1cn U"l!t! . .:;. 

Tao:! Jt:!ll~r.1t<>r'"S will <lp~rilt•! .:;u.:C<!'>it"·Jll;: .Jt ri!.t~J <.~·A, ::-~•t'JII:!ncy, 

ut,l :>ow~r fact.Jr Jt .uty voi:J.~<! :t<>t l'hH"·: : 1.J:t ftV! ,1>!:::".:-.!nt J~v"~ 

Jr ,~loJw rat~~ v~lta~~. 

J.J.l - Unit Dimeosi<lns l~~) 

Aj>prox imat~ dim~n.:; i.:~ns .1nd Wit! i.g!tt.ii <>f tnt:! :>r in: ip.11 p-1r:s J r th·! 
6·~n~r-1t•>r ar~ ~i.ven b<!l.Jw: 

Stator pit di.amt:!t..:t· j.':l C•o!t 
~ot.Jr di.Jm~to!r l• ~-!1! t 
~otor l~ngth {\olithvut snaftl 7 tl!~t 

:{ot . .>r w~i~ht )li; c:>ns 
! Jt..J 1 w.ai_.;nt ::" .. ) : .):I,; 

[t' :>hvulJ Oil! n<.~ted that th<!!i'l! art! .1pproxi~at~ iiti:·Jr<!:> 1n(i ::.1ey 

•Jill V3C"Y b~t...,e.an ::unuf.1ctur~r:>. 

J.J.J- venerator Excitation Svstem ~*w) 

T~.a generator will b.a provi.J.ad with a ~i~h initi.1l r~•p~nsd ::yp~ 

:;tati..; exci.cacion syst~m sup1>li..ad o~icn r·~ctiti~d ~x.:i::.1tivn 
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p~w~r frJm ~r~nsf~rmdri conn~ct~d dir~ctly t~ ~~e ~~n~rat ll" 

t~rminals. Th~ e~ci::ation ~yst~m will b~ ca~a~l~ ~f iUp~lyin~ 

200 percdnt uf r~t~d ~xcitation fi~~~ ceiling ~~l:ag~) ~ith d 

~~n~rat~r t~rminal volta~e ~f 7U p~r=~nt. Th~ pow~r r~ctifi~r3 

... ill haw~ a .Jn~-tni.rd SiJ:lt'~ ~.1paci.cy tlJ •nai.nt:J.in ~~n.!rati·>n ~'/'!11 

durin~ t .:~il•H'P. •>f a compl~· tr.! rl'!.ctiti..!r modul'!. 

T~d ~xcitation system will be ~q~ipp~d ~ith ~ fully stati~ 
vol::a~e r .-~gu l:tti.ng sys::~m mai.1tainin~ ->Ut[Nt from )I) ;:h!r~~nt to 
115 ..,~rc~nt, within +0.5 pr.!t'C<!I'lt :tccuracy ->t t.lr.! volta.~e s~tti.n~. 

:-tanual ·ontrol will be j)Ossibl·:! nt th•! ~x .. i.::ati->n i:>oarJ l·>C ·'lt~d 
on tho! powerh.ous-! fllJor, although tho! unit •.o~i.Ll r1urm.all~' ~-:! ·m·i~r 

r~m·>t~ control. 

3.4 - Governor System (o) 

Tb·~ 6<>vernor syHem which contro lc; th<! ~·~n~ratin~ uni.c will i.n.:l•Jd~ 1 

~overnlJr actuator and a dOvernor pumpin~ ~ni:. A ai~~ld sys:~m will 
tho provided fur oMen unit. T;lt! 60V<!rrtor. actu.J.t<.lr .... ill b~ th~ .~l~..:::ri~ 

:1yd r.s.:li.c typ~ .1nd will :Je conn~ctdd t •J the .:.>mf)llt~ri.zdJ .'t:Hitln .:.Jn­
trol systam. 
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~ - APPURTENANT MECHANICAL A~D ELECTRICAL EQCI?~E~T -
ilA f:\:L\ STAGE l ( frio) 

~.1 - ~iscellaneous ~echanical Equipment (~*) 

4. 1.1 - Po..,erhouse Cranes ( ~) 

T..,Q uv~r~ead traveling-bridg~ type pow~rnou~~ .:r~n~s ~itt ~~ 
installed in the poverhous~. Tht! :r~n~i will ~e us~d f>r: 

351•)11 

., lll!Stallati.on >lf t:.ar.,ines, g~nt!rlttln, and ·ltit~r p•lwo!r~ lUSo! 

eq ui ;JIII~nt; and 

,, Subsequent H.;mantli.ng anJ rotu;~m:>ly >f o!qJipment ciudn1 
mai.,t~nanc~ overhauli. 

:::ac:h ..:rane will have '1 m.'lin an.t :uaxiliary h·,i~t. Thot .:.lm')i:le-J 
.:01pac:ity of the main hoiit for ~th Cri1!t>'i -..rill l:Joe tuffi:i-!nt flr 
the heavie~t equi~nt lift, w~i~h will be th~ ~en~rltJr l")ttlr, 
,Ius .1n equa 1 izing beoltll. :\ cnn~ ..::tpa.:i tv <lf !!)IJ t m~ !1.:Ji !>!'!n 
e~tablished. The auxiliary htli~t .:.:~paci:y 4ill be ~~nut ~3 
t•lns. 

~.1.2 - Draft Tube Gate~ l**) 

~r~ft tube g4t~~ will be provided=~ permit Jdwaterin~ ~f t~~ 

turbine water pass.ag~!4 f·>r inspe.:t i •>n anJ m:a: '1td'13t1CI! lf t'h! 
tur!)ines. I'he Jraft cu:,e ~att! llp.>:li.ngs (tln~ llpenin~ ~ri!f" uni-:> 
~ill be lJcated in t~e ~~r~e ~h~b~~. Th~ 41tt!~ will oe lf :,~ 
bul:Ch.tad type, i.nst-1ll~d •md.er b.danct!J :t~Jd ClRdi:i.n!l Hl'l'J ':hot 
.cur~e .:itantbttr .:rane. "'our .:it!t"' of ~at.ts ~.1'1-<! .Jt!t!n a H•Jnt!J f H' 

tilt! four unit !1. E.lch g.1te wi 11 be! ~:) f.•.et o~i Lit! b:.r 1 ) ft!.e t 1 i ~11. 

~.1.3 - ~urge Chamb.tr Gate Crane (*l 

A ~rane will b~ installed in tht! i~r'~ ~h1mber fllr init-lllltion 
3nd rt!mtlval of the Jraft tubt! ~3t~• a~ w~ll .:li the t~ilra.:~ 
t•annel int3ke Hopl.,gs. l'he ~rane Wlll !lave Jl .:.1paci.-:y .lf 
dppro~i3ately 30 tons. 

4.1.4- ~iscellaneous Cranes and Hoi~t!l l**) 

[~ addi:ion tl) the pow.erhouse ~ranes and iur&~ ch~mber ~dtt! 

~rane, the ftlllowing cran.t• anJ hoisti will be proviJed i'l ~,e 
power plant: 

o A five-tlln monorail h•lL!It i'l tht! tr-3n!lfl)rou.tr ~3llt!ry fllr 
t ransfor.nt!r and SF6 gas-insut.ttt!d equi ?'llt!nt 111.1 illt~nan.:t!~ 
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(c) Compressed Air Systems (~) 

Co)lllpreS.'h!d :ur vi 11 bo! r~JIILre•i in tile polW~MilU:io! f >r tl'to! 
f >I loving: 

o Servi~e air; 
,, I:~strument .1i r; 
o Co!neratJr ~rakes; 
o Draft tYbe water lt!v~l d~pr~ssl~n; 

o )45 kV 3F6 ~a~ ins~lated circuit ~r~a~ers; 
,, G.:!nerator circuit br~aken; anJ 
o Gov~rn.Jr accunnl.1tl)r tankt. 

Ftlr the prelinai~Ury desi~n. t..,., .::llllprt!!lied air iJ'It ... ms a:t·t~ 

b.!en assUIIled: .J 11}0-psig air :~y!lt.ara f•lr ~ervi.:e air, brJ.Cc! 
.Jir, and air f•>r dnit tab.! w.1ter l.:v-!1 depres~i.cJn; .Jaj a 
l,OOQ-psii high-preliSUrt! air syst~ .:.,r ~cJverncJr ai.r. 
During detailed plant Jesign, ~ep•r~te 1ir sy•t~~s f>r 34; 
~V SF~ ga~ insulated cir~ui~ bre~~~ri .Jnd do!ner~t~r ~ircui: 
~reak~rs will be provided. 

( ~) Oil Stora~e and Handling (**) 

Facilities will ~e proviJed ftlr repla:in~ oil in the 
trans f ormers and f>r tl)pping-off or ~~pl 1cin~ Ji.l in t1e 
turMne .Jnd ~enerat"r ~-uin.;,o and t!te ~ovt!rn"r l)•11l~in~ 

..;ystena. ~or pro!l i'Dinary d~'ii.~n purpu$o!S, tw:J >i.l r JI)IO.i :1.1~-:t 

~eefl indudeJ. "".a in thll! trano~ioJrrner ~.Jllo!r:' -t'ld .ln-! in tho! 
p~wer~ous~ ~~rvi;e bay. An ~il separJti~n ~!Map h3• been 
indicated adjacent t~ unit jr3inag~ ~ump~. 

~l Dr3i.n3ge and Dewateri.n3 3vstems (~ 

~ A un Lt d~watering and fillin~ ~y~:ern 

~ A cl~~r water Jischar~e ~y~tem 
., A ianitary Jrainage ~y~tem. 

The unit dewato!ring and filling :~yo~t.?r:ls wdl O:•)IUiH )t cw., 
sump~ o!ach with two Jll!watering ~ump• ~nd ~s~~ci1t~d pi~i~~ 
.JRJ V~l~ell fr~111 each ~f the units. l~ pr~Vo!Rt itl~i~~ 

ft~i~g, the iump will be Jesi.,ned t> wi~hst~nJ r:l3ci.~o 
tailwater pre:~sure. ~valved draft tu3e Jr~Ln lLne will 
connect to a dewaterin" header runni. ng ~1 lw tile Jr J.l.:lag.? 
gallery. thll! spiral case will ~II! Jr.1ineJ by ~ v1lved line 
connecting the spiral caio! t~ the Jr1ft tu~. [t will ~e 

necessary t~ insure that the o~piral ca~e Jr1in v~lve 5 n~t 

>1pen whll!n the tpi. nl ca-1e i..i presiurized t•) hll!adw.lter lev!~. 

The dewaterin~ pump Ji.scharge li:le •.rill Ji~charg~ watt!r i..lt~ 
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the sur•e :namb~~. The ~~~~ral ~r~c~dur~ ~or d~~at~ring ~ 

unit will b~ tc> clvst! thrl btttt~rfly .;u.1r:J v.:Il·t~ 1 Jr'lin th.~ 

;>~ns toe k t•> t-1 i L wa t -!r lo!Ve l tiH" •Ju~n the :.1:1 i. t 1 then •>pea t ."\<! 

1raft tube and spiral cas~ dr~ins to de~~t~r tne unit. 
oecaus•~ tnt! drai.n.a,;~ d~·~at~r i.n~ ne.lJr!r i.i b~l.lw t:IP. :mtt t>m 
of tht:! draft tubP. ~lbow, it wilL be possi~l~ to c~m?lrlt~ly 
de~ater the drait tub• through the d~wat~ri~g ~ead~r. 

Unit filling to tailwater lev~l will be ~cc mpli.snt!d f~orn 

tn~ sur~e chambt:!r tilr.Jugh the dew.1t~rin~ ~u.:~p Jischar::;e lin.:! 
(with a bypass around the pumps) nd ta~n tnrou~h the ci rair: 
tubt:! and spir'll cas<'! drain lint!s. -\lt.c:rnativ~l_.-, tn':! ·mit 
can br! rillt!d t.> tai.lwater L·!Vrlt t •lr.>ugh t;,e lr :1rt t :Jbe 
drain ti.ne tram .1n "ldj-Ic.-:nt ni,, ~dLLng : :1e anit t·? 
IJ~adwater pressure wi 11 b-e :tCC •>mpl i.3n~d =>y .Jp~ning r:ne 
butt~rfly guard valv~. 

(f) Heating, Ventilation, and Cooling (**J 

The h~ating, venti.l"ition 1 and .::oolin~ sy . ..;t~·n fur tn~ 

1.10d.:!r"r\.lund power ;>L1nt will be Jt.!si~rh!d :lri.marily tv 
<naint3in suitaol~ te:np.:!r -1tures t .Jr -:!<i '~ i;>rnt!llt Jpc:r"lt iun an.d 
t •> pr..>vid~ a sat-'! an<J .:::omf.Jrt.ibl~ lt11-.Jspn.-!r~ tJr l.lpera.ti.:'l. ·s 
anJ m.1intenance pers.>1tnod. !' : t· -~ ac.;t!:>s ,;h .-lit, vent shart, 
.:1nJ tn~ .JC c ~ss t•.Jilnt.!l ·..1i.ll ile uti.li.c:ed tJr 1ir- .:ircul.:tti .m. 

Tot~ power plant wi U be l·>C .lt~.J i:t :~-1ss r .>c< '"'o~ic:'l has .1 

constant year-round t~mp~r1tur · ~ vi Ji:>JJt .. ,J .. i. C..:>nsi.Jerin'!l 
l1eat Aiven vtf fr~Jm the 6t.!lh::rar:vr:> -1nd Hiler rlqui.pmt:!nt 1 t:te 
primary requir~mt!nt ~ill o~ f~r air .:o0linj. I:1iti.~lly, 

s.>me heatirtg . ..,ill ilc t"r!•~uire.i to ·>trset c:trl i 1~.1r: los:;; t •J the 
::-Jck, but aft<.!r tile first few y~.1rs :Jt ·lper .:s tion an 
equilibrium will ile reacitt!d ·,o~ith .1 pow~t"'t-.J•Js.: t"tlC~ s•..Lr t .JO:::t.! 
t~mperaturP. :Jt about 60 to 70'f. 

4.1.7- Suriace Faciliti.:!s ~techanical :i~rvice ~·,st~ms (* } 

Tile mechanical s~rvices at the ~0ntrol ~ent~r 0n tn• ~urface will 
inc 1 udt!: 

o A ht!ating 1 v~nt.~ation, and ~Lr conditi0nin, ~ytt~m r o r ch~ 

con t ro 1 riJIJm; 

o Dome$tic wat~r and washr 0m t3ciliti~s; and 

a A halon fire prutt!cti~n syst~m ior tnt! control room. 

Domestic water will b~ supplieJ from the powerh~use domt:!stic 
W3t~r systt!m 1 with pumps t~cat~d in tht:! powerhouse 3~d pi~in~ u p 
through the access shaft. Sanitary Jrain3g~ from tne control 
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centt!r wi 11 Jr.Jh t > tilt! i<!V3~-! tr.,.Jt ~nt ;»l tnt i"l t1e ;JllWarh•,.J'It! 
throu~ ~i~in~ i:1 the ~cces; tJnnel. 

The Standby ~l!nt!rUor :,ui, ldi"l~ Ill 11 nave the f.Jll lWi1 ~ S~l"Vi.I!P.!J: 

o \ fu-el oi 1 syst.am with b•Jde J fuel oi 1 'll:.lr:t~o! t.tn:u 
llUt"ide tht! !luilding, :tnd tr.ansfer pump11 1nl 1 .t~y ttn:C 
within the buildini; :tnd 

o l fire protec:ion "~Yit':!m •>t th<! ..:arbt>n JioxiJe Jr ·ult>n 
t:rpt!. 

~.1.13- ~lachine Shop Facilities (o) 

A :nachine shop .tnd t.lol rollin •.o~ill !le l•>c.ltt!d i.:-1 tilt! pow"!rhlluse 
•ervice bay area with sufficient eqJi.pm@nt tJ t~:Ce .:1re Jf 11~ 

nona.l 11aintenance wor-:C ;at tile pl1nt, as ~or"!ll 'ii :aac"li"le .;!'hlp 

110rlt for the lar-gt!r .:OIIlponent.i .It D-!vi 1 •::.any • .,.,. 

~.2 - Accessor-y Electrical Equipment ~~) 

The acce•Uolry elec:tric:tl equipment Jescd!l~J Ln t:'lli ;ecti<l"l it1:ludes 
the fJllowin~: 

"' '1.1in ~Jt!n~r.:ltllr -;tep-u? lj J.:.; · 1. 7 ) "'./ trtnifJrm~r;, 

> [i.>l.ned pho1se bus ..:•>nn~ctin~ t •~ ~t!n .. r.Jtolr .1nd tr·l!l"t'Jrm~c- ... , 
a Cen~rator circuit bre.tk~ri, 
.> 1.:.1 kV SF~ busses from the tr:tnsft>~er ter,inlti t> t~e 

t l"l;lsaa i ·U i .311 y.u·J, 
i'J C.,ntrol .Jy:ltc!nls .,f tl11! o!nt i l"~ .1vJr, pl1n~ .: :tpl:!x, 1nJ 
., 3tati.,n s~rvic~ auxili~ry tc 1nJ Jc ~y3t~~i. 

:Jth~r otquipmt!nt .1nd :~ystems de•cribeoi incl JJ~ 4r1NnJin~, li.~l1ti:1!: ;y:~­

tdm, ~nd .:ammuni:ati~ns. 

The m:t i :1 equipment .1nd .-:.mnec t i"ns in the j)OIIer p l.J nt 1r~ :illliJ:'1 in tho! 
:~ingle lin~! Ji.agram, Plate F30. l'be .trrang-ement >i equi?1Jent h the 
povt!rhouse, tr3nsf.,rmer g.'Jllotry, and "l!rtical sh<~it i:~ :iltJIII'I "" ?lates 
?15 throogh t27. 

J511) 11 

4.2.1 - Transformers and HV CJnnections \~~' 

Six iin~le-pnase transi.,rmers .1nd one spar~ trantf.,~otr- ~ill ~e 

l•>C.lted in the transformer gallt!ry. each bank .Jf till"c!t! 

\ingle-ph.UIII transflo)l"llh:ll"S wi 11 be connected t" t~o~a 'ottldl" 1t.Jrs 
thr:lugh ~ener.atar d. rcui. t breaker:~ by .1n i. :~ol.Jto!d phase ~us 
l.,cated in inJtvidual bus t~nnels. !be H.V, bushin~s >i the 
tingle-phas~ transfonaeri will~ of tnt! sy; tJ t>il type. thot:lt! 
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bush i'tK!I ·.ri 11 bP. Jtar-cnnn~ctad or :he 5t'~ C!)'lljU"ot~ io! I j1i­
i:lsu1Ated (C::;I) b•Js !lyit-em IJt 345 :ClJ dnd to tit-! ~as-h::~ Jl.1taj 
;witcilg-.ar (Gii) . l'Wo <~eti Qf CGI bu:iio!'l ·..rill b-. .:arded io•n 
the Gl3 to t!1P. surface tnrouch a •in~l-! 'lerticd 1n.1it. Each ::sat 
~f ~us!Jes consi•ts of three ti~gle-phase ~ussas •i,ad tl hav~ 
•••fficiant cap!lcity to carry the enti:-e plant output. Tho! b•JSo!:S 

will be terrainated at the "itJrf3C:'! 5?6-trair antranc:~ !),J:thi:lgq 
wher~ they will be connected t~ tha :wu ~v~rho!4d tr3a~nii"iiJa 
line:;. The vertical shaft will oe nine t·u!t I.D •. 1nd 10•lut 3l0 
feet !1igh and will 3l!Ju cont1i.n the cuntrll and power c;ablas 
between the powerhousl! and t:1e o;urf'ICo! toJ the 11nder~r.)llnd 
~ac:i lide<J. 

T'le -1r~a at tha surf.tc~. -1bo'1e tho! ca!ll-! in-1ft, •.rLll tcc•,,:l!!l•J.tac~ 

·:onv>.!nti.onal Jpan-air equi;:nent iuch a-c iur~e .trr'!:tters, C•)•Jpli.ny: 
c:apacit~r VQLtage transformers, line traps and take-utf 
itructur-!s f~r olYerhead transmissi~n line~. 

4.2.2 - ~ain Transformers (**) 

!'he .;ilC tinlle-phasl! tr..Jnsi~nners (tllreo! t:-.Jnsi )r.:l~:"i ?.tr ~rou;J 

olf two ~enerlt.)r:i) :anli ~ne ip.J("o! tr1n.;fJrn~- .r ill !)~ >f : li! ::·.ro­
winding, oil-LIRmt!rsed, f~rCI!d-.li l '"'<Jter-C•l·llo!.:l ''r' r·ll t:yp~ • ...,it:h 
r:Jtirt'l'l and t!lo!ctric:al :h<trilct.tri~ti.:~ u f'lllows: 

ilati!J capacity 
:ti,1h voltag.t wi rtdi lilt 

8a~i~ insul3ti~n lo!vel (BlL) 
~f ti.V. windina 

L~w voltage windi~~ 
~n~i~ in~ul-1tian lt!vel (KlL) 
.>t L.V. vbdi~g 

f..Jps d.V. ~inding dt 
ntad WA 

Tr:~nsf~rmt!r impt!clanc~ 

! i1l 'tVA 
1~1 1.7J ~v. ~r.~nJ~i Y 

lJI)I) :C'I 
l i kiJ, De 1 t ;t 

<J'i icV 

!-1 2: and ;• ~~,..,~ 1nd 
:!-1 2': :an.i .)': b-!l ,., r.neJ 

vo 1 tage 
15 po:!r"O:r!llt 

!he :l!mpt!raturt! rise above ~m~ient (~O~C) will ~t! ;;,: f~r the 
windi,gs f.u ~ontinoous "p.!rati~n .1!: the rato:!d 'lfV.\. 

Tol 'i~i~izl! fire hazard, o!ach tinJle-phasl! t~an~tlr~t!r wili ~~ 

Jepar1ted ~y ti re wall~ and wiil be ~rJvi.Jed \olit h an tut J~J:i..: 
de l..agl! ll y s t i!m. 

~.2.1- Generator Isolatt!d Phase Bus (a~) 

The isoJlated phase bull ~ain .:ann.tcti~3S ~ill be 1~cated ;e:.,een 
the iener1t~r, gener1tor ~ircuit brt!aker, anJ tho! transf~~er. 
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r .lp-llf f .:onn<!C t L()OS \ori 11 ~e made :o the S.Jr it! pr·Jto!C t i·ln ·l:ld 
p.>tt!ntial transf·Jrmt!r .:ubicl~. t!:<citlltion tnnsf-lrneri, .1nd 
-;t.ttiun s.ervicl! tranit•>nn~rs. ius duct ra::in,s are .u fotlJws: 

Rat~d current, amps 
S~qrt circuit curr<!nt 

;nom~nt1ry, amps 
3hort circ~it curr~nt, 

symmt!tri.:al, amps 
Jasi: insutation lev~l, kV ( ~!~) 

Gen~ratiJr 

Connection 

9,001) 

2~u.ooo 

150,1)00 
110 

Transf,>rnt!r 
Connection 

13, JUO 

1 j0' ]1)0 

ltJ 

Th~ bus conductors will bt! desi~n~d f.>r 11 t~mpt!r3turt! ri3~ .>f 
~bove 40°C amoient. The ~hort circuit r11tings ar~ tent1tive, 
and will de~~nd <ln detailed andlysi; in the d~,;i,n it36P.• 

d) lOll 

4.2.4 - Generator Circuit Breakt!rs (**) 

The ~enerat.>r circuit breakers \JLll bt! ~ncl.>st!d air circui: 
')r-!akers ,;uitable f"r ;nount in~ in 1 i"lt! ~1 :n t 1~ ~·mt'!r1t.>r 

isolated phase bus ducts. They dr~ ratt!d ~,; follJws: 

rtat<!d Current 
Voltage 
~rt!a~ing cap~city, 

sy~etrical, amp~ 

IJ,OIJO .\mps 
!~ ~v clas3, J-?naie, ~u H<!rtl 

150,1)1)0 

Til.: :mort .:ircuit ratin~ is tt!nt.1tiV•! .1nu wdl J.:peud .>n J~t.1iled 

111.1lyoJii in tnt! desi,n sta~e. 

' ' . ~. -·) - This section delt!ted. 

4.2 .~ -Control Svstems (~) 

A Susitna Ar~• Contr~Jl Center will be l<lc~t~d ~t w11tana to 
control both the '.Vatana and t.1e De vi 1 Cany<>n ;>•lW.!r (lllnt,;. 
The control center ~ill ~e link~d tnr.>u~n the SU?ervi3or? 
~yst~~ to tne Centr3l )i~patc~ ~~ntr~Jl Ct!nt~r it JillJw 35 
Je~cri~ed i3 Exnibi: 8, ~ecti~n J.?. 

The supecvi~~ry contr~Jl of tne entire Al3~k~ Railbelt ~y;te~ 
\Jill oe at tne Central Di3patch Center in Willlw. Usin~ 

Jigit3l -=~mputers a higil level Jt aut.>maz:ion 'will !;,e ,;~u~ht. 

However, complete comput~rized ~ontr<ll ~f tr.e Wat1na and 
Devil Canyon power plants will n\.lt be used. Independent 
operator ~ontrolled l~cal-manual 3nd l~cal-aut.> operJtiln~ 
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'"'ilL s till o~ ;>•Jssi::,l·! ,Jt .olat-1n.1 11d ;J~vil G.1n:nn ,l•>W-!r 
;>lants for t~o;t:in~/C : )tnrni.-;;ioni:l~ ..J r i •1rin~ ~~~~:-;~ •l :i..! '>. 

control &yst~m will o~ d~si~n~d tl ~~~iJr~ : n ~ f >ii1wi~g 

functions at bot~ power ~lants: 

o Stan/st,>p and l!Jadin~ >i uni::..; oy ·>p~r .:tt.Jr; 

o L~ad-fr~qa~ncy control ot Jnits; 
~ ~es~~voir /~~tdr tlow control; 
0 Continuous nanitorin~ ~nd dat a ll~1in~; 

•> .\l:1rm :1nnunci:Ition; 111J 

.,. . • n ~ 

~I.Jn-ma.;ni.nd C•>mrnuni ati,Jn t !tr>u;;n vi.; :J<1i tL;pl.t:t '.11\i:s 
( VDUJ and c~nsol~. 

[n d.ddi.ti0n, t1~ C~Jmputt!r :>y>t~ill oo~ill b~ .: a ;>aol~ .Jf 
r~tri.~val of tt!chnical data, desi~n ~rtt~ri.1, ~qui~m~nt 

clutractr.!ri . ..;t ics and <Jp~r-1t in.; I irnitat i.ms, s.:ht!r:Jat i.: 
·iiagrams, :md oper;lt ing/ :na int•!rtan.:.~ r !..: c>rJs >t tnt> :m i::. 

The Sus itn:.1 :\r~a C<Jntrol ~~at~r . ..,.i 11 .l~ c;tpaol~ .H' 
:omplt.!tdy indep~nd~nt contrJt •H' : ue Ci!ntr .ll 1i.:>!'.1t-n 
c~nt~~ in ..:as~ ~i ~y•t~m ~m~rJ~n.:i~s. 5imi~arl y it wi l l ~d 

p•Jssihl·~ t., op~ra t,-! ttll! :ids i.tna :H'Ii.:.-; ~;, .1n ~moc!r ~~nc? £r Jl:l 
::n~ Central Jispatcrt Centt!r, .1L:.t•ltt ·sh r:.ti s .> h ..J ·liJ !J,! .l:t 

~nli.k~l? ~per~tion c~nsi.J~~i.ng tne 1i.z~, ~~m?l~xit f , ~nJ 

imp<h.:t uf. th~ Susir:na gen~~>ltin ,s ,ll<lnts on t.lc! sy-;tem. 

fi1~ :.Jat.lna and ll~vi.l ,;d.OY•>Il pi<1r1:;.s wil l b~ C.l,);J::>lr.! •H "~::~ .,: :, 

it.lrt" .;,p~:'<iti.~n i :1 t :h: • lV·~Ilt .)[ .:1 c ,,r:t?l<!C~ ol.Jci<..Jut ,lr 
coll.1pso:! .Jt thoc! i>•Jw.:r :>;J"it~m. L t.! ..:<.lntro i .;yo;t~::ts ,,[ tn~ 

t.to ;Jl.:lnts .:mJ tne ·usi.tna Ar.~:J. .:.JntrJi •;i!nt~~ ..:~Jrn;>l ·~:< · ... i~l 
b .~ suppl i.eJ by 3 non-inter~upt i.::,l·! P •N~r ,; tl ,J? l y. 

( !J1 Unit Control :ivstem t*) 

The unit control system will p~rmit t he ~pd:'3t.Jr tJ ini:iat~ 
au ~ntirc: s~qudnc~ .>t .Jcti..>ns ~y ;JU:>hin;; <Jrh! :,uc:t•Jil ac: tne 
contr I console, ~rovid~d all pr~Lirninary ?lane ~~nditi ~ns 

have be~n first check~d ~y the Jpcrat~r, dnd sys:~m se·urity 
and unit cornrnit:ment hav-,! b~en .:leari.!d thr•>u5il th~ .:entr:Jl 
di~pat.:h control supervisor. Unic contr~l will ~'! ~~~is~~j 

t.J: 

o ~tart a unit and syl..:nroni~~ it with t~~ syst~m, 

o L.Jad tha unit, 
o Stvp a unit, 
o Op~rac~ 3 unit as spinning r!~erv~ l runndr in air wi: h 

water dep['essed in tur~Lne .:1 nd Jr.1it tu~el, anJ 
.; Oper.lt~ ::~s a synchron0us .;,,nJ~ns~r ~ runn<:!r in ai.r ,j:i 

abo ve). 
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( c) Computer-Aided Control 5ystem (o) 

Th~ camputer-1 ided control sy'it~m itt tile 3•u itna .\re.t 
Control Cent~r at 'llat:tna will provide for tne f;,l t.Jwin~: 

o Data acq~isition and ~onitoring of units { ~w. ~VAR, 

speed, gat~ position, temperat•Jr-ts, -!tc.); 

o Data acquisition and monitoring of reservoir heddwater 
and tailwater level~; 

o Data acquisition and monitoring ~f ~l~~tric:al syst~m 
vul:age .tnd fceq•Jency; 

o Load-frequency control; 

o Unit start/sto~ control; 

o Unit loading; 

o Plant opera:ion .llann and tdtt conditions ( audil>ld .1nd 
visual darm on control oou·J, full .d.tr::a det-1ils .m 
VDU .ln de~aald) ; 

o General visual plant op~r~tion 'it~tus on VOU ~nd on 
lar6e wall ~i.nic diagram; 

o Plant aonormal aper~tion or diiturbanca aut~matic 
record. ing; and 

o Water management ( r.!servoir contcol). 

(d) Local Control and Relav Boards (o) 

Local boards will oe ~rovided at the powerhouse fl.lor 
equipped with lacal controls, altrms, and indications f~r 

all unit control functions. These boarJs will oe l.lcated 
near each unit and will :>e •Jtili~:ed lllainly during tellting, 
commi~sioning, and maint~nanc:e of the tur~ine~ and 
&enerators. They will also be utilized a~ needed Jurin1 
emdrgeacies if there! is a total failure of the r~mot~ Jr 
computer- aided control syst-!ms. 

{e) Load-Frequency Control (o} 

The load-frequency system will provide remote control of ::h~ 

output of the &enerator at Watana .tnd Devil Canyon fram 
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tnt! ct!ntr-."11 di.ipatcil c<Jntr.:~l -=~nt"!r ~nr·lu.;h tat! ;up~rvi.;<>r:t 

1nd computt!r-~idt!d control ~y~t~Q ~t ~~tana. :~~ ~a~ic 

'll~tnod of lo:1d-tr~qu~ncy c..>ntr<Jl •.t~ill 'JS~ tht! ~i.1nt ~rr·Jr 

(diff~rential) signal.; fro~ tn~ load disp."~tc~ =~ntt!r and 
'"ill allocat-! the'it! >!rr•.>rs to the j)tlW~r pl1nt 1~n~r-•t->r.; 

a•Jt.Jmatically through .'ij)-!ed-:-!v~l mot·:>rs. ?ro·liiioJn wil: ~~ 

~ddt! in the control ;yst~m f..>r tnt! QOr~ advanct!1 ;~h~~~ of a 
closed-lo.>p .:ontr~l sy'itt!lll with di4ital c.:ontro.ll Jf ~~n~r.1t.Jr 

power. 

Ttl~ control syst<!ct will !)<:! dt!.;i,J:'II:!d C·l t.:Jit-! int•J ac.:ounc me 
.ti~it<~l nat·Jr-::: llt tnt! c.;ntroJller-c i n-!•J ;)IJl it!i .1s "'~11 as :he 
inilt!r~nt t i~~~e dt!l.:ly'i caaso:!<i i.ly t!lt! '*'·!o:!d- l~v~i -.:aotoJr r·m.l;J 
and tu•~i~t!-~t!nt!rat.Jr ti~ c..>nst~nt~. 

~.1.1- Station S~rvice Auxiliary AC ~nd DC ~vstems '~*i 

(a) Auxiliarv AC Svstem l~*) 

The stat 1 on .'it!rvict! sy.;t-:!111 . .,i 11 :Jo:! Jc.i i~at!d toJ ~c:-t i.<!'le ~ 

r~l iaolt! and econlolllli.: Ji,;::ciout i.>n .;y"St~m t.>r tae ?•Jwc:r 
plant toJ satisty tnt! foJll<J~ini rt!quirarn~nti; 

o Station St!rvict! ;><JWt!r at .:.dO V•>lts •Jil: :,t! oJOttint!d 
fr..>m two 2,UUU itVA ~uxiliary transf.:~rmt!r; .:onn~:ted 

direc:ly t.J t.1e !o:!Rt!rat.;,r .:ircuit ar·!:&ito:!r <>u::~·>in~ 

lead:> >t :Jnir;o; 1 tnd i; 

~ Surfac~ auxiliary j)OWI!r at J4.; '<'I • .,ill o~ sunli~d ;,y 
CWO So!parat~ 7.j:lU ~VA tran~i;r~~r~ C~nOI!Ct~~ L~ :ho! 
~~~~rat~r l~1~s ~i Unit~ 1 ~nd 3; 

~ Stati~n servic~ powt!r will ~o:! ~~intaino:!d ~vl!n wh~n all 
units ar~ shut down ~nd tnt! ~en~r~t~r cir~ui: ~rea~~ri 
are open; 

.> 100 percent stattl.ioy tr.:anst.Jrmdr .:ap11.:icy will =><! 
av3 i l.to l<!; 

o "SlacK :;tare" .::lp.ability will be proviJt!d iJr tn~ 
p~wer ~lant in the dV~nt oJt toJtat failJr~ ~t the 
auxiliary supply syitl!m, dnd 5~0 ~~ dmer~enc? ji~sal 

~enerat.:~rs will ~e ~utJm4tic:Jlly st3rted t.> iup~l; t~o:! 

pow~r plant ~ith auxili~ry j)OWI!r to.l th~ esiential 
s~rvi.:~s t.;, o!naole start-up .>f the ~enerat•>rs. 

Til~ raain ac auxiliary swi.c.:ho~ard will Ot! j)r"OViJdd with :wo 
;,us s~cti~ns separato!d by )us-tie .:ircui:: ~r~~it~r:>. ~nJer 

noJrmal oJpo:!r3ting c.;,ndi:i~ns, t:te H.t::i.>n-:;o:!rVL:o:! 1-:~.~d l:i 

JiviJed and connecte~ t~ o:!ach ~t ::ne two-t!nJ i~coJmia~ 
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transfJrm~r -'>. In ~·h! ~v':!nt ,Jf iail:.ar~ llt ·JO•! ~n..t ;; ·Jp~l?, 

~it~ ti~ ~rP.ak-.!rs ·o~i ll .:to->. ao1tornati.cally. lt iNtil -lnJ 
;;upl>li~s fail, the <!ma r~~ncy Ji.>s~l sener<Jt .)r -.,ili =>e 
a•ltl.lrulltic:o~lly connected t (J t t1e st.1ti.:>n >~~rvi..; o,! ~us. 

E4ch unit will be ?ruvided with a unit au~ilidry ~oard 
suppli~d by s~parat~ f~ed~rs from th~ two bu• iacti0n f~~d~r 

from the ::wo bus secti.:>n •>t the! maia .c;witcnb.:><Jr;i int~rl•)Ci<.t!d 

to prevent par1llel operation. iepar~te ac swit.:hboa~Js 

will furnish the auxiliary power to ess~ntial and ,enaral 
services in the p~wer plant. 

The ••nit au~tiliary board ·Jill ~ •Jpp ly th·~ :JUxi.li.ade-; 
nec~ssary for starting, runni~g. and scop~i~~ :h~ ~~n~rd ti.n g 

unit. Thes~ supplies will i.ncl11d~ th-.>>le t •> ~ilt! ~·Jv-.!rn.:>r cJ nd 
oil pr~ssur~ syst~m, be~rin~ oil pumps, :o~lin~ punps 3nJ 
fans, generator circuit br~ak~r, e~ci.tati0~ ;;~item, anJ 
~iscellaneous pump~ and ..tevi~d5 ~onn~ct~d ~i:n unit ~pera­
tion. 

Th~ J4.5 kV supply t~ th~ surfaca facili.tids ~ill b~ 

·iistr-illut~d from a J4.) i;.IJ s .ri~..:n ., o :u:J I ,,;.1t-!d i:1 tn~ 

surtacd Clllltr--.>1 :~nd .:1dministrac:i0n o•1ildia~. ? •Jw~r iu!lpli.!s 
to th~ ?ower intnk~ ~nd spillway 3s ~~ll s tn~ li,htin~ 

->y•tems for th~ ac cess road~ ~ nd tunn~ls ~ill bd ~bt3iadd 

from tht! 34.5 kV switchoo•H·l. 

Thd two 2000 ;.;.vA, l),I.JUI.l-4oiJ V•llt .itatLoas wlll uav~ So:!r'li~·! 

transformars oi th~ tnr~~-~hdsz:!, ~ry-typt!, •~3l~d i3s-fillad 
de!iic;n. Tn~ two i.)/ll) ~VA, 15-J-+.5 'ot '/ tr-:lnsfvrmz:!t"!i ·o~ill :lt'! 

ot tilt! tilr~~-pha:~~ llil.-irnm~ r . .;~d v:\/FA t:r_p~. 

~lo<:!r ~~ncy dit!st! 1 .5~n~rat->rs. ·~.icu rated 500 ~'-', ·•ill 
;;eparat~ly supply tile :.dO volt and J-t.5 kV ~uxiliary 
switchboards during drner~~n~ids. d0th die••l Jan~rltJri 
will be locat~d in the suri 3c z:! .:ontrol ouilJin~. 

An unint~rruptible hi~h St!Cilrity powt!r sup?lY will oe 
~rovideJ far the comput~r ~antrol systt!m. 

(b) DC Auxiliarv Station ~t!rvice Svstam (*) 

Tht! Jc au~iliary ~ystam will supply to~ ~ror~ctivd r~l~ying, 

sup~rvi~ory, alarm, conrrol, tri~pin~ and LndLcati0n 
.::ircuit in th~ pow<!r plant. Tha J<:!O~r.u-.>r: <!lC.:it:a::i.m ;;;J,;~.~.n 

will o~ start~d with "flashing" power- trom trlt! ,k .>acc~ry. 

Tn~ de auKiliary syst~m .rill 3ls~ supply th~ ~m~rg~n~y 
lighting system at :ritical pl~nt l~catLJns. 
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4.2.~ - Groundin~ System (o\ 

Th·~ j)QWt!r ~lant ,5r"flundi ng ;y»t •~r.J •Ji 11 •: .mc;i it ·>f ;) 11 ·~ •n:H ·1nd<! ~ 
the power pl~nt, one mat Ynd~r t h ~ tr ~ nsf~ ~nt!r ~all~ry, riA~r s , 

and C<'>nnectin~ ,5rnund •..rireo;, ';r•>•an-iing 6riis . .,ill ,1Li•? be 
i1clud~d in e~ch powerhous~ floor. 

4.2.9 - Lighting Syst~m (*) 

The lightin~ system in th~ powerhnuse ~itt b~ ~uppli t! j fr om ~3Q­
:2 •)d/l20 volt lighting transfonn~r:; C •lnn~cted t o the ~·!n~ral 
'IC ·1UlCl l l.lC'Y 'it <ltl<>n S<!rYiC~ "> :l!>te!!l, ,\11 ~ Uii!rge llC y t i.ght i.ng 
s yst~m ·..rill be pr;>vi:i>!d .11: thO! P•>W t! r p l.1nt !lnd it t t '1e :•lntr>l 
rQom a t !J.ll critical operating taca~ian s . 

~.2.1 0 - Communications (o) 

The power plant will be f•Jrn.i:>ht!d ·..rith r.tn int~rna l c •>•'l'Tillni:.: :tti ·.lni 
.; ystf!m, i:1cluding an aut•>on:Jti..: telephone ,;-.,itci!b•>ar:i :> :-';te•n • . ~ 
C•lmmuni::ation s:tst~m will be j)rovi J ei at ~ll pow~r h ou:>•! fl.>•H':> 
.Jnd g.:~lleri.t!s, tr.Jnsfortn.:!r ~al! e r.:o-, .1cce s.,; · ·mnel,; a nd c a :> l·~ 

-;iJ.:Jft~. powe r i.nt :tke struccar~s. dr :tft t•1b~ ~ .1to! ·l:"~a. '11:1:1 

iipill·<i.:av, daon, o•Jtlet f:tcilitit!'l, a n•l c l'th:.'r1<! llt.:Y r~l. ~:1 :><:! 

F aci I i. t i..es. 

~.)- 5r6 Gas-[nsulated 

Th.~ ;; ub .it<lti.on provid<!~ swit..: r1in ~ f..Jr th~ tw<J tr- ~!nsf , >rm~r :Htn '<.; .1nd t·Jo 
:ntnsmi.,:;si.on lint!s. !='our drcuit br-!aker posi.ti •)OS 3rr <ul ~ed i.1 :1 ring 
'>•JS s wicchi'lg scho.!rnt! will be pc-.:>vided a s s h•>W:l [, tht! s i.n~l ~ l int! 
iia ;~:-am, i'lat.e FJl, This <~.rran ·~ement provides t h~ de .;i:-t!d -;lll'i.tc7ling 
fi ~:'(ibilit~ :.~nd r~li .1bility •Ji :> t!rvi.:t! r i.!qui:-<! J :,~ ~ !! ~ ad •>pt~d ;y,;c~-:~. 

reli.ability critt!ria. Disc.lnnectin~ a nd ~c-,Jundi:l§ slll'it.;: il es H ..rell .H 

volt.age transformers will be providt!d f l>r t!:ld a ni the f .Jur .:i.:-cui:s. 

~ ince the c~Jnventional surgt! arrestec-s do 11<H ;, ;Jve tilt! rt! ~tc h t > pr .)tect 
the GIS and transf->r.Th!r s , met::~l-encl os~d .:; u r5t! .HC'e~tt!ri ·..ritl be pr•JVi­
ded at th~ end of the CGI buses. 

The ~rs ~ill consist of two section~. One ~f th~ :wo st!c:i~ns contain 
~ hrei:! ci.c-cui: bri:! :ll<er positions f o e- t ·Jo circui:s (Line / tr a n.st ·.>rm~d .:~n · l 

m~ secti<.Jn c<.Jnt ,li:ls one ·.:irc•.Jit br·~3k~r position. f0 r :..-1) circ :Jic; 
(line 1 transform~r). ::ad! llf th~ 5t!Ctl<JOS ·..rill oe i.1St3ll~d i :1 t : \1~ 

ar-<!a bet•Jeen th>! mai.11 tr-3nsf,>rmer bank ,;; and conne.::t <! d :•> b us,;~s l..>c.1c:ed 
on the downstream wall of the transf~rm~r gallery. 

Provisi.<.Jns 4'ill b~ made for future e~tensi. o n and c han g i n g cht! c-i ng bus 
to a ~reaker-and-a-half 3witching ~ch~me. 
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5 - TRANS:iiS:i{Qt-.1 FAC.ILITIES FOR ~ATA:lA STAGE l ( ** J 

>.1 -Transmission Resuirements (o) 

Th~ purpose ~f th~ ~roj~ct trans~ii~ion raciliti~s ~ill o~ t~ d~liver 

powar fro111 tnt! Susitna hv'!r lla:ii:l ~~n~ratinJ~; ~laots t:> en~ ;aajor 
load cent~rs at Ancnorag'! and Fairbanks. The trans~is~ion syste~ 1~ 

=~ ddliver power t~ the load c~nt~r~ in an ~conomi~~~ 3nd r~liabl~ 
:nanncr. 

Th-,! facilities will consist .Jf <Jver!tt!ad tr:lnsmi.s:oion lines, JoJa:--w:Jter 
~a.Jl~s. swit.:ny.1rd:>, substati<ln:>, a t>.ld <Ji.sj)at.:ra -=~nt<!r, and -1 

.:o.nrnunic;~titJn" sy'item. CtJnstr•Jcti~Jn Jt ::a~ t::.1n :>1ni . .,;~i•>n t-tcili:i.~-. 

.,ill be sta~~J tJ proviJe ro:eliablt! 1>perati.ons from ·• :a.;n •>t ~he :hr~~ 

.stages •>t thO! Jevelopment. Tile Jt!si~n will pr-ovid<! t•Jr daliv~ry 0i 
power t~ ont! sub~taci0n in Fairbanks, on~ substation ~t Will>w, anJ t~o 

substations in Ancnorage. As the power &en~rat~~ oy tn~ W~c~na Stag~ [ 
hydroe 1-actr ic stat ion will :>t! us~d ::.> :it!r"'o/e .:~ll tnc :>:Jo:it t i.Jn.i :'1\JC~d 

a~ove, the assoclat~d t~ansmis~ion facilit~~s ~ill ~~t~nJ uv~r tn~ f~ll 

i~ngth ot the -= •>rr iJor·. Lat·:!r wh..,n evil Cany•>n :itag-t U and W.tc.:tna 
.;;tage HI are dev~loped, tn'! facili::i~~ ~ill O•! .iup;>l~.:aentt!cJ "i:h 
~dditi .>n.:~l :or.a~ono!Ot.:i .Jl.>n;; .;om~ j):1.::,; •>t til<! ~or~i.tLJr. 

5.! - Description of Faciliti~s (oJ 

.351011 

).!.1 - Curridor taJ 

Tht! c~rriJo~ that tnd tr~ns~i~JiJn li~e~ will fo~~ ow ~i =~~y 

l<!:t'l':! ::h~ ~enerat ir:t~ ~l.Jnt>~ i:j :;encr'llly '"e:>t.J3r J, foll •>Wi :l ~ 

trb! Su·d.tna ~L\1c!t' vall~y to G·>iJ Cre~it nt! :u t:1~ .\l.u:C.a ~ailr .>ad 

r•Jut •!. -\t (;oL1 Creei<, tho:! .: rJr:-iJor di'.li!~,; ::: .) proviJ~ f.Jr lh~ .> 

•larc·t t.> F3.ir:lanks and . .,;o•1th t.> Ancit.>r-.1-J~; in ;,t>th .:as<!s. tao? 
cor~iJor ~c!n~rallt f.Jllows tn~ ~ail:lt!l::. ~o~~v~r, the lin~,; :.> 
~nchor3~~ will leav~ t1e Railb~lt ju~t ouc·ide Jill.>w. At t~is 

point, the corridor .;ontinue~ in 3 ~outnerly uir~cti~n :J r~•ch 
the north shore of Knik Arm. Und~rwater caol~~ ~ill b~ install~J 

to cr0~s tnt! Kni~ Ar;n. T!t<! corridor ~nt .. r,; :n .il itary r-::!~.~:'"lto:!d 

t~rrit~r-y and is ~tJn~train~d t~ pass n~ar tht! n~rtn~rn and 
t!olSto!rn per imc!t~r Jf Fort iHchards.m thr<Ju§n ::11~ ~-!S.!ro~at i·>n, and 
finall1 loop~ south and west to tte si:~ ~f th~ ~xi~tin~ 
Univ"!rsi.ty substation locat"d S·)r.l~ t.Ju~ :11il~'i .;<Jut:l~a ,.;:: <Jt :n~ 

Co!ntcr Jf :\nciwrag"!. 
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d5l H 1 

I 

!''l~ :~n~::, •>:' ~;1<! :.>rriJor ili!:::ti)l'l.i n...i th~ nu:6~:- >f ill1'<'> 
:•>ntlia~J "it i.:1 th':.". H'" .;h.Jwn i1 r.~~ f>i~<.l·..,j;,~ :.1"1!~: 

o..,<.l r r iuor 
t: JR !H OOR 

~ 

:..<:!nsth Stag~ r 
'liles '..latana 

.;c.:1 ·~~ r r 
Devil .an :ton 

-1c •• ~~ r r r 
~.;at ana pmenr. 

l. :.:atana to 
Gold Cr~t!~ 

!. G.Jid ::r~e..c. 

tl i='<~ir:l.lll:C.,; :{5 

), G.J!d Crt!e~ 

t•l '.o'i ll. w 79 3 

I .... '.ti. ll ow co 
!<ni~ Arm ('Jiestl .. J 

i. :\ni~ :\rm 

Cr·>Hing l 

~. Kni\< -\rm 
c :\nch..>rago! l ~ 

7, O.G. [,) .~.) lJ i 
Cr~t!~ 

:.'he p!t :: .;i.~:~l •·>-=3ti..>n .Ji :::1~ ..:Jrrt ~.,r L.i {.lnol1 i.:1 a r~~i->;ul 

:unt~:<:. \ln ?l.Jt~ ~tJ. ::"l·l"i. ~=<!li~i: =. ; .;.;:l~r:..Jti-: Ji t.C:'".t:1 .Jf 
t :!.~ ;;·.t · :t!-n i3 ~i..,~n >n P! •t~:i :':.>. ~ .. L.).,,. ::· ·~.. 1aJ ?'9~. >f ::~:ti~i: 

F. 

5.2.2 -Components (.Jl 

At the \olat :tna ii.:e, .1 sr-:, g;Js-i.l>~·.lltt~d J4) :<"J .;u~->e:lti.>n \ •;r.;l 
wi.ll be pr.>viied. rae ;ub:>: .JI:i.,>n wi.'l ':le l.>~ .Jt<!d in t:h~ 

tr.:utsf.>nn~r ~all<:!ry. T!tt.! s·.,itchi:~~ .jr:-an~~m~nt will :,<:! ·1 r-i::~" 

ilus :.th.i..:h wi I I prJvi.Jii! tho! :l~.:es'iar-y ..i•tt.::iti:t~ f~asi.::~i ~it: 3:t~ 

r"i!l iabi. l ity, r•JO So!:,; ~f 3F:) C.Jrnpr-HSo!::l ;;:.t..i-l:'!S'J~-lt.:O•J ~ "lH~S 

. .,iII )e .:.1rri<:!d rrJ~Tt ::t.~ .:;r,:; ~ > t .tt! ;urf t.:~. ~.1.:1 i·!t .>i ::1 -> ;~..; 

.:Jn~i.s:s <Jt th::"t!i! .;i:t~l~-pitas~ ::~u:n~s si:ed :> .l.l··.~ "'-'cii.:i~n:: 

..:"Jpacity tJ carry tile l!ntir'o! pla:tt .)u:?ut. r!'lo! ~N$'i<:!_, \oil tl :II! 

C<!rminato!d at the surf a,-?, wn~r~ t:to!~l '.oil 11 b~ .: l:t:toe.:tt!t.l t.J c;,t.! 
tWO :JV~rhoi!:td tr'lnsmi.·si..:Ht line,; \ref~r t,J ?lat.-! r9o, ~:<i'tioi: =:1, 

From Watana, :·.o~ t> ;i.ngl<!-circ•_ait ):Oi ',(,V lint!s wili. t>~ b·Ji.Lc 
westward c,, tht! G.>lJ Crt!t.!l< switchi:t~ st..ltl•lll. ~:-.>m t'u~ ~.:It 1na 
suiucati.on, both li.:t<:!:i :Ji.ll co.>ntinu.! in a :tvr::lwl!st Ji.rl!c:i<ln, 
li. it .m.:<! <lf Jppr.;,xi:nat<:!l)' two r:Ji l~s .:r.>s.ii'1~ :'.i'l.i·~na .;r-!o!''· t aoe"'. 

\olill t rn :.~~st ~nd ~har~ th~ ·am<! ~en~rll .:JrrlJ.>r ~,; =~<:! 
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_:lf\l!)•>:i~:J · IC:o!S<i r-MJ :tll ::n~ -'::J:l t~ :::he :)o!'lil ,;l:"'Y'Jll ,J.Jr:l iLt>!. 
:r- 111 J>.!vii Canyon, :n~ lin~s -.,il.! h·~aii in 1 iiNt:;w~it ,fi:-~c:i.on, 

.:r-I>S.it:lg t:1e ::•1si:na. :tiv~:- .It ri~er nil~ ! ... 'l.i, :n':!~ ~ill t•Jrn 
~~~tw~rd and follo~ tne proptls~J ra.ilrJ~d ~<ten3i~n ~ li4t.Jn~e >f 
J.i)tlt".lxi.:~at~ly six •nil~!i t'> th~ G·>ld ::r~~~:t ~wi.t.:ai'l.;. Hlti.>n. 1 .1~ 

G·>ld Creo!k. switchi.n~ st'l:i<lO will b.~ L>C 'Itt!1 i:'l 111 -u:·•:J on t.H 
s:)u t il banit t':! r r-a~"!s .>f :hi:! Susi.tna Riv•H . .c <i;>pr..>xi:n-"c~l:' rilf~r 

111l lo! 14 2. 

Tne G.:>ld Cr'!~k swi.tcnin~ o;t.Hi.on la:10ut ·•ill :,~ ~>-1.4•~·1 •Jrl tn"! 
'n':!ai<~r-o~nd-.l-halt arr>IR&~mo!nt. ·U tni; ,;:1ti·>n, iwi:.:i1i.,,; ~o~ill 

~~ ;JCOVided 'iO th.:Jt t:te l)UC;>IIC Jt 1::1·! ',./.at J.'\.:.1 J ·.:·l~i.·l;Jill~nt ::.J:'l .J~ 

::.r:tnsrnitt':!d ,>a.rtl1 :tor:•l 11-Jnl:: r:ae t'-'tJ li1 .. , tJ 7:t~r.,.m~ .i 1:1J 
iJartly til ~nciHH'-"lg<! .ll•m& t;1o:: :•..;o li:t~i ::::1.&: :-1:1 ,.,,.,en. ?>w.!~ 

cr-ans~itt~d in ~ithec Jf tn~s~ di~~ctiJo- Jill~~ dOl! :> bd 
swi.tchr.:d to one lin~ of tll-! pair in Colt! ~v~nt >f an •>•1ta ·~-! "" t:t,! 

t.~r. 3witchiag also ~ill all~w ~i:nr.:r .>r tn~ li~~.; ir~o ~atana 

t ,> -;upply ~ith~~ Fait"!.,ank.s .>r- 1\!li;ll..;lt"~~<:, f!t"Ovi·ti.il~ .; .Jfll,1l~t~ 

il~xiili.l ity. 

ccess t <> the C0ld ~r•!~k swit~.ting stati•Jn Ht·~ •ill !:!~ '-Jy an 
~-mil~ l•>llb .tll-loll~ather ru<Jd trvrn the ni I :- .J.Id 1~ \Jlj Gr~~k 
tr.~fr.:r Cv ?l.tt<! '1 Ltl1J, r·::<!tibit F'l. ":"hr.: :·.-,) ;...) ~V -oin~lo!-.:ircuic 

1 int!>l t·> F".J i.rolllllk>l trlltn uvl •i Cr<!~:.. ·•i ll .iiL..Ir~ t.\t:' 4o.l::t<! 
ri~ilt- .. u:-..,."1~ n~rth, ~t!U':!r."tl.;.r t.lll.:~:.~inJ t.lt! ~.tU:,!'!lt ;"!·llit 

.:nulitn.3, ~ant~o~.!ll, l)t!n.lli. il-1r:C. .Jnd Ht!.:tl_J, ilt>!d tJ C:.1-! •u:. l:: 

c:1~ r."lilc•JaJ. Aoout 1 .nil·! n.>rtrl Jt ;,!..Ji~ t a-'! li :lt<'> Jld .:r.;.s,; 
to the ~e't si.Jt! at tnt! ~enan.:t !iwt!r tnJ :1~ r.Ji.lr~JdJ, ~~nti:1~i'l~ 

llv1"[:1Wa::-ds f.Jr aOOIJt t ... '!IL lo!:i O~t..,<?<!n tar.: ? t:<<.:> ;t.>o.l•l •>n Llt< ""o!,;t 
..1:1..1 t4lt! railctJ.:JJ ->n :.11~ ...!.l~t. -\t thi:i :h>i.tc :t~ ~i:1~ .. ~ Jili 
!"-!•;r-oss to tho! ·~.1st ,.i<J~ .>r tlt! ~:.:n.:ma -l.i.'J~!" u~a ::a ~ :::-.ti~r1ad, 

..; .. m::i..nlia!; noctn ca ..:roJs.> :n~ T-1.1a :u .li.~'!:· ,., .• a:::) ::~il!s .:l>t .n' 
::11~ t .n rn ->t ~~~n.:~n.t, a.nJ th<!tt ·Jill .:->nt i.nu~ nortn.-: iSt'-lolr ·i :::<> t 

poi:1t '>LlC mi.lt!li '-I<!St vt !-".1irbaa;.;s .11: :;;;;to!:- suo»::.Jti>n, tn~ 

lloJ~th~rn to!rminal <>t tn<! J .. ) ~'/ s:."ito::rn. 

,·H r:s t t!r subs tat ion prov i. ~ i.oJil •Ji ll ~0:: 1:\:.JLI.-! CIJ {[<!;J •Jvw:'l :::-.~ 

vol::ag~ t•> lJd ;;.v tJr Jo::l i.v.:r;>' tJ taO! ;.,t.J~n '1.1! ~~~ ~l~..:tr i.:: 
.:\sso~ia.t i\)n. .:\ tJtal •>t ivur 1 :iu 'iVA c:r.:~n.; t •ll"r:lt<r .H:l"-'> ·.:~n .:>~ 

i.nst3lled :.Jt the .:HJOSt.l.ti.Jn si.to::. S~i:..:ni:'lg ·-<~ill .J<? ;lt"·JV~J~d t: 

J.:.j <'I ::.1 ~na;, l~ till! i.:>.l<.l ::.~ ':>·~ >l<.1jJpl i ~.J fr '~ o l: i t Jr ~ i t .\"!r Jt 
t:n<! ~::~c.J111in~ l in~s. .:\ ar.!.li<~r-.!ad-J-1.1: t lrrt~l:;<:!-::r.~ll: -1:... t .>~ 

uso!d. Tho! ~stec swit~hy~cJ ~ill J:su ~t! tlruvi.J~d witn .swit.::~a~~~ 

75 :-tVAR shunt r~a.ct.Jrs .:>n <~.1..::1 <>t the! J ... ; ,;.; , in<!.; i Jr JS-! Jur i.:1' 
lin~ c!n~r~izin~; switchin~ will 3llo.., tno! r~d<.:tJr t.J .:>~ ~~m~vc!d 

fr·>lll the lin~ it neCi!H3r~ Juring <i!t:a<!Ci~a.::;.· lo! 11ry ~ l:'lt! l.laJi:l~ ii 
~n~ lin~ suff<!rs an outa~~. FJr p~r-~\)S~i _,i ~on~r~l oJf ~~<:! 

'ij'St-!111 st.Jti.: V~ ::<Jfllj)i!O;:ii.Jti\)n will De:" quu·~.i , )0 :n~ 1Jd .<1 
ouss~s at Est~r and will consi~t af uni.~s IolLI:~ +~Ou 1 -!~U ~iAR 

~~ntinuous , a nd +JUU/-lUO MVAR ~nor-t tLno! r'ltlnJ~. [~ ~ ratin~~ 
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•. >i tne •1:\R C•)ntrol ·~q ~1i;m':!nt ""i.l t oe cvn:ir:n<!d .101d, i.r :1t~ ··!.i.i .lr:;, 
r~fin<!d durin~ iinal d~..;i~n (r~i~r to Pl~te f~9, ~x~i~it F) . 
-\.cc~ss tJ til<! ~.it-!r :;cJbSt.ltion •Jill b~ ,Ho.lviJ~ · : ·">?an 'ill-we a::.t<!::" 
6r~v~l road linK~d tQ t1~ nearoy fairbanks ni~n~ay. 

Twa iin~l~-circuit ]43 kV lin<!s will ~xit from tne G0lJ ·r~~~ 

..;wit d 1i:1g station ia a :i<>Utlhl<~st~rrtly di.r"!cti •)ll ~)llowing tnl:! 
e~st bank ~f th~ Susitna ~iv~r past the villa~e Jf Gold .r~~~. 

·\t thi:; point wnile the rivP.r and the Alaska ;{ailroad C•>nti.r~u~ 

soutnwest, th~ lin~ route ~ill head ..;outn Jeparting u~ ::~ :~ 

rnil~s t t.t~ •!ilSt irom the Rai.loel::. Ap 1>r· .nirnat~l:' 5u 'ilil~s 

.;ou::h of G·>ld Cr·~e:.. the lin!!-; :.~i.il r~jui.n tni:'! Rai:o~lt n~ar ::.h.~ 

·.:..1snwi.::na RivP.r. F ro1n l~r<! th•! ti.n <'! .i ·•iii run ·> :~ii.~.; ='arail ~t 

t•) til a Railo~lt .:>n th~ <!ast oi tile roJ;Jd to.l r·~ · ICa t!te '-'ill..,.., 
switchin~ statiun. The ~illow sub..;tati~n will a~ ait~d ~~ouc 2 
nil.:!s n.:>rtn .:>t ~illow. 

The Willow :~witching st.'lti.on '""ill >i<!r 'l~ '1 du.1l functiun; firstly·, 
it will provi.Jt:! .1 facility t..> fct!d l•>JJd in til~ l•>C.Jlity JJt 138 
i<.V. ~ t toll vt t!lt"~e 75 ~VA, thrc~-pn;J:it:! tr.:nts[,Jrm~rs couid !:1~ 

install~d. ').econJl?, th~ stati.on wi.U i>r.:>vi.Jt:! .:•>ln;Jl ·!t~ line 
-;witching throu ,;h i l or~.li<.cr- :tnJ-a-haLt .. Jrr :an"' -:!mt:!nt. I'1is 
s<~itciaing will iaci.li.t;Jtc line .!llcr.;i.!i•l.; tly li.ni::i.n~ 

OVt!rVOlt.lges. tt will also ~llo.., flexibility t~ isulate a li.~t:! 

sccti.oJn tna.t :ni.~ht sut t -:!r .ln vut.J~~ :tnd t .~ t'•JIJt <~ l •>aJ t•lr .Ju~h tt>! 

rt:!mai.nin5 li.nes lr~r<.!r co :,l<1t~ .• ,)1, !':x:1i. o it ;:'). :'ne .~ilt.•:.r 

si:d .lCCo~S.i will ~e i'rvvi.J<!d wi.:;:/t clrl .lll-wel::lt!r ;r111l :" •>;iJ 

aoout I milt:! l0ng across ·.Jdlow :.; r . !c~ t> :::1 ~ .oli.ll•>W C r'·!~,(, ~..>aJ. 

An F.n~r;y :ianagemcnt Cc nt~r 'Jlll tL>o bt:! luc .JCe<l ,JC t:lc ~iil>..., 

;:;:Ji>St.'lti..:>n ::;i.t-!. Tat:! l!nti.re vpt:!rJ.ti..:>Tl •H' ~:it:! ;>JW·~r ~<!nerdti · }ll 

.:1 11...1 t~·.lusmissi...>n syst~m will :,t:! cc .ll:r~l~c .. r...>rn ":ne c~nc~r. 
a<! :lluC.:! control '""ill oe ;>rllviJed t tlrvu~n .:•l•mnuni.: :lt:i.l.)ns ·ti;J :1 
1ni..:rowav<! syst~"'· Exist ins •ni.:rowave C•l·arnuni.cac tvns fr.)::t 
,-\nchorag~ tfl :..ri.ll<)W and rrom F.liroatlk..i CJ a~at? • .,il l 'Jt:! .l'J~ : J~nt~t.i 

.:1nd .:nctr!nde,i to provide .1 .:->nt inu,)us l i:1k b~~'.ol·!cn F.1 i.r:ld:lks <tnd 

.\aciwr.Jg':! with a Sj)Ur int cl tht:! il'>'•ll!r J~V·~l.lpi:I..! !I C<; at De·1i 1 •:.1ny.;n 
and Watana. 

Two single-circuit l4S kV lin~s l~aving ~tlLO\ol s~i.tc~in~ ita:i~n 

·.rill run Jue 'Jt!St fJr .ibout _:. :ni l~:t, then C•Jr a ::i01Jt : l tnJ .: r,> . .,; . .; 
,./tLlow Cret:!K. The 1 L>11!S wit l .: ~omt i.n•t~ i.n ..1 .~en-::-all:: i•l •to::t..,ar j 
uiri!cti<>n t•J crvss tht! l.i.ttl.:! Susitrta :{i.v<!r r!D0ut .!) • :li.l~s frout 
~illow C r~ek. At this point the lines ~ill brlar in a ..;outh­
~asterly direction iar about 15 ~il~s t0 arrive at the \oi<!SC si.Je 

i Knik r\rm about ~ill'~ and .:1 half milds llo.lrtia ,,f ?t. ~tacK.,~nzi~, 

adjacent toJ the site of an existin~ 2JO ~V lin<!. 
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-r.r J1~ <'i't ::m flC!Ff'N' 1'::~,.. c><i(l:t c-: ~;:>U~l }C" ~J1£'C ~ll~C':<Jto<' put· 
~U!U' :ll•l i'U:: \J .... ,..li>(j II>: ~ ... ( lf: ~U~I,~l~"~ U! /.J! J1Cl:liC"j ~ O>l<>ldiUC":" 

u:~~ Jnoirt ;~~u-£-puP-l~~r~Jq P J~J "nlte 111" iJlll~~~ ~1Vl 

'hl'I'.-;H·-:t;tp ~L'!P!> <>t:l ;>.Jt:'l!!' Si'U~ 1 II)! S"ll pu11 IIY. (\fr ~U1JS!X<> 
;:>~J ~.li>41' ;r?U UC!l~?~.l.,JU~ ~l'~Uf!H F!AeQ rur UPl ~ C"UJ 1~ 

t:::u!:!l' ll'.lrUi>' ?t.:'J ll! pc:>lt::t<'l ~G 1T!"' uco::e:~~qm: ll:.:J" ">;!U)I c>tiJ. 

·re(l~ J(lPnl U(l uo!:e:~qn!' l.:~:s.Ji'~!~n 

h:~:Hl):; i>l! l ,l(l ~l'!C!:"!A c>li J Cll l~?I"UJtoO!O pU'E! 'l:·H'c! i>Jll'i>U:QH 

;:c- J !'"t"<• !>!'t:'C u;ot: J pUP. 'i"f'1 to l~f.'c>lj li•C1 !' N;J UV lil'I'IUfJ E Ulli>1 ~' 

PCJ ~~)1'1~11r;: itJ~l~?I'I~JflC'!' UJOJ Jl!~ :1! P.li>~~ '!'it"l'l4f1H F!At:'O 
J'l~l· UU?J~· ~t· UCl! ~:..-~J::>JU~ ;>UJ C•l l~lli'li:lf•O!- t!flJ 111~ r>]fl(lJ C"lJJ U:.l\' 

>: ~u}. H' O'JC't;!' /p;;oJf;t' <"l!lnC•!' <"Ul WC"JJ '!'J)U:.Ji>d ~JPP'• kll'I'I-~CI-l4?1J 

<•.J;.olll"· pi>ldt•f't' ?C 1 11"' ~Ul'"'f' JC'IJ:lnf'tiC:" Jll::>fiO.Jd Cll f'.lC'Jt:1flSU1 

<>c!f.J :FCI( ~t:}f:T I !<•··Jn:ptoJJ!' <"ll'Ci <'l~U'!!' i")f.JE'd?f' 01'1) CJUC• l11'1:1.l};l 

?l!J ~C• tiC'} H : Jldo>S 'O..lllp q 1 t'll'l~ :tfiJJ" OJ <>nr !=l1fl:l.l1 :> UJCIO 1" 

~S C' l lFt:1~~~ il}110r!l~.l ~!=r~.J~~} C'J FJC'J~f.'~ iJ~~U~ <>~}JEAJ?!=UC"~ 

~..::1.,.., c; J1~" p;o~.:~p· <>r CIC1 111~" !Oi>.JnJ::tc•Jl!' "t<•d ]?<'J!' l}t•:IJ1='-.. Tqnoc 
'f~nllUU~PJ Uf}!'~f' C"Ull l~t'dWC'~ ~Fn OJ JU?W~J}nb~J ~ f'} 

~.:~t•:: .hr:,..-;::,·-:n;~~.J l"' <-T<;f'lll:l\r. u:~r}"· p;>J:"}JJ~<>J ::>t!J ~c· rof:rlr;-;.~ 

't:~~:".J1~ t~ ~~[ 0~: ~( J~1~UO, 1J1R ll UC'}JCJ!=qnF ~.l¥ ~~U) 

ri'J pue>t:"r ·~1.!1] , , ,._ nci' ~U}lS1""" ur c•J F'11£.JE'd t !Jl.cl r• IK!1"J 
1 ~ 'l.l" ~::no.; o>t'l ·uc··1 Jt:II.:?!<<".J liJ:rJ111U' uc·!"rJcu:-1}! UC'.:i <>UJ u.~nc·.xt•J 

5"'f'C 111' :•:t·C•J ;t.U11 i'UJ t!:.J';' ~}U~ ~(' <'r}!' ip<>JSI:<>I..:JttO~ i>l,lJ UC 

• J ~ ;:.,., i'lfl UC' 

!-;.!}U ~ ~ J'UI N ' 1t J!'ro> r>t;J UC' JUI'J"}r• f' i-' 11111 ( ll'lClqP ~!'<1:'1:"1 ' ='1JOncl 

J!'~JI?\. i>t::, C'J ::r"-~Cl-:4~1J <>1!11 UC'~f>~111l!<lll?.lJ c>t:J ~U<JII Jpna 

pnc·.J ~.-~r..::i' lie; i'C !11~'· sp'l:}lllJ;..!I JsO>A put J!<r.<> <"t! J r·J !'1'<!::':"\' 

"J<-11.!"; <>tl J 1.:! UC'}JI:~, ... rl.: c: ~nr <"ft'l::r.p :.1n~J1~ <-1c!1:p•u· Jf't:}l.~ 

UC'} J::I?JC .JC ~f' ;.;r ; !"f' ~l!. r;oppt' UC "'r1AC.H! 1J1r: SJ!h~l1:"' <ll!J fiU1ll1 

-.a•clO>~ ~~ Jt:;>cl ~:Our.JJI: ~~~l "Jt-JU} "":l ~<' ?.lC\1.~!'-i?JO~ <'4::1 UC' Ull']L 

l11 ~i't:~u;..:J <"llJ Fu1r.Jr:o liq f'c>Ac-}t:~t: c>q 111"' t?<:~Jt' UC"~Jit~JI'.eU i'UJ 

I:! UC•pf..:r-t'<•f O"t.;l '~l=1!'f'C'.l:/ f~ (If{ ~Ul'J!-~X<> ~ltl WC'.l~ f'i'U~fiJU!I':U' 

fu~;.q ?~urJ•1f Jr1J~l• ~ 4J1" ~11w ~ / 1 At?'JV~~xoJ:ddr iq J:<'4!IO ~qJ 

WC'J~ p<-JI.Jed~F ~0 111~ 4~U~JJ q~~3 ·~~~tid ~.JUdS .. 4::1 UJVJUO~ 1JJ~ 

FJ.J UJ ioUJ 'SJ p•:>lJ ::" UJ E'IU Ol'oJ ~l!J dn f'up•r.w S<"1 Qt'::l .. St'tld-c>T~UJ S 

<>?JI.!J LllJtl(o:: 111~"• O~J ~!1i>l!::lll~.ll P"'llLJ-~;;!1!(1 ~P...tl!!l C"lUJ f'i''JI:' 

-.aci;.~ ,;~p:::'lpt:IIC! <'G ill~"• SJHl~.lF' i1t•:: 'J:>lC1 i'l•J ~" fl«C: C:04J Uj 

•rfrm~r Je:uar:~=-~ .,t;.~~ns 

::w~1::. ~=-1 "' •· T c r- :- I\ up c-.•:::tq d <>.J c~:~ "'1 qt':> i'J ~d s ilt!l • ;:q oe :> <'!'l.'ud 
~~~I:J~ ~.11.'~~ ~ .. ::1}~..1~~ i:>u~PU!JUCI:> ~JC! ~U}Jq OJ SUOJJ:>i'UUO~ 

iH'.JC"diii<'J .IC"l ,.C"f ll' lT~'· 4~1"!"' r;nc, Ji-~<'1 .Ji'ddn uc ~c· :~uawa~ue.l..tr 

t;f <'C" ! J}l" ~ 1 CUJill.l._.:: ;>qJ Jt' ".JflJt:'?~ J;>qJOU\' •J:J}J J ~~,:: 
.. 1c~: .. ~: ~" UClJ:~Jr>do ..~~~ p .. .lJnb .. J ~.-:>,Aar UC"1:::> .. uuo:~ punuJ~ 

pu~ ~J<l~~J..tr ?fJns 's0>u:;1~!0 J~<"UUCl~SJr U}t'JUO~ JJJI'I UDJJ'e'JS 
UC'!J~U!W.l~l ;.yc~::l ~ i1JC~S t::"l:' .. UQ 'i1St:'4d ~J:ed~ r U~~JU~j 11!~ 

<· 1C~:O f•J.7U: \- '"~lC"I::" ?U~.lt?tiCnS f•"'', ~~( i'!-t:Uc!-i>J~-t.;1!- !l'l•f11•1Pt.:1 
.. v .. :lp ~c ~U1 Jlo HUC":' t::'l::i' 'r<>P~t. o;u1 <>q 11 ~~ s:;1n :. ..t~ ::- tJI'Il 'f'""t.: 

lrJ~~ .. t ·: ~ ! l>~ l.Jr•C !>;:·1~1::- ;>C!;t"UI(lfl ~ ,(~ rrS!<C'.l:l 0>0 J11r'• t!:.l" ~1'1!~~ 
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ti~n~. iach of th~ iac~mi~~ li~~s fr~m ~ill~w ~ill nav~ ~ 

swit:ha•)l~ Ju '1VAR shunt r~.tctoJr to as.;i,;t o~ith volt-16-! ..:tlntr:J~ 

~uria~ en~r~izing of the lin~. \lso the f~cility ~ill ?r~viJ~ 

·lnl! 75 ~VA, thr:e~-pho"ls~ transt•>r:ner to t<!~d int> ta~ 113 d.'/ 
~~i~tin~ ,;yst~~ that pass~s ~~arby (r~f~r t tl ?lat~ FlO~. i~hi~i: 

F'). 

Tho! Univ<!rsity s•Jbst:ttion 'iite ·~ill ro!?re,;ent t:l •'! .,., , ,ch~rn~ost 

terminal •'ll th~ }4) kV transmi..;sion f:Jcil i.ty. Th~ .;uos :: :Jt L•>n 
~ill So!rv~ as tne :n01jor di.strii>•1tion pnint f.Jr p.Jw<!r trJ:n ·..;a::ao.J. 
and Devil C~nyon intn th~ ~nCh<lra,~ ar:~a. ?rovi~i.~n will Oo! ad~ 

for transt•>rl!lati.on t.) :!30 :C:V .-.nd 113 '<'It-> 'i•tit t:H -,!lti.'itin~ 

o~tility systt!ms i:~ the ,J:"-!>1. \t th~ ..!]•J .-.1 i-::!v~1 ap t •) ~JIH' _j,J 
:1VA banks oJf ;;in~l~-pila.so! tr.1.n.;f,Jrm<!rs •Jill b~ ~-=c•Jinmodiito!d, a.ttd 
at 11) 'r<.V two 250 :-tVA bank •>f ,; in~lo!-phase trans f ...lrmt!r~ ..:an ~~ 

installed, ~or tr~nSL~nt Staoility, st~tic vt\~ Colllpo!~S~tion will 
be pr.Jvided on o~t~ui~g lin~s t~ ~nchor~ge consistin~ of units 
with r~tin~s on tn~ lJO ~V sy~t~m _,i ~15U/-100 ~~A~ .;ontinuou~ 

and •100/-7) ~liAR short tim<!;"" t ilt! liS',;.'/ :>ys::<!m rat~d .tt: 
+Zl.I0/-7) .~~.\R continuous and •300/-75 :-filAR .ih• .. rt t~m'!. :'no! 
ruin~.- ;>f the V.-\~ contriJl o!q.Ji,>r.~~nt ~ill t>~ .:.mtirm<!J 1aJ, if 
~~c•S:idry, r~iincd in final d~~i~~ (r.~!r to ?idt~ ?lJJ, ~x~i~it 
F'). Acc~ss to th~ Univ;:er~ity 'iUO.it4tion "'ill ;)e .>y the o!}(i.;:i.:t~ 

~r~v~l road dir<!ctly ~ii T~dor i(.JaJ. 

Th~ :\ppli..:ant aa..i .:onstr•1.:tcJ .. m ·\nc.ur.1.~~-F' .. nr'l.ln~::> ·•:nt~r::ic!" 

,>r•Jj<!ct Comnh>nw.aaitn A.:~o.s:Jci..t.t-!S, Lnc. 1-162.). o\p :Jr .n:i.:t:'lt~l_: 17•.; 
lllil<!s oJt uno! oJf t:1e J-+3 ic.V 1 in<!:> O<!t'Jcco .:it!.Jl:t ana ..ii ~ l.J.., •>n :: n.~ 

!=';Jiroanks to Anchorage .:.>r:-iJor aas ~e::!n Cun:;:::ru..:":-,!•i. rni.; \i.:'lr! 
i:> ttuilt to tlp~r;ltc ~ventu.:~ll:t at 3-.5 ic.V, b•t: i.; i.ni:i..1l!y 3-,!iO! 

>pdt'.1.t!•J at l Jd .t'l. •,.rn~n it i:i i:Jt..:gr-ltc!d i.nt,, tut! :.:ac .to:J 
tr -ul S•lli.>l:tL<>Il syst~1n i.t wilt -.)po!r ,lt~ .:.It J-.3 kJ. 

;,_.) - Right-of-Wa~ (o) 

[ho! ri~ht-~f-way EoJr tht! transmi.s~i,)n ~orriJor ~ill ~on.;iit ~fa 

lint:?ar strip of L1nd. Tnt:? wiJt 'a will dt:?po!ad lll tla·~ num;,~r .Jf 
lint!s. North ,,f th~ c01blo! .:rosiinK of Knii< .. ~rm. tilt! ri!liH:-.Jf-way 
will includt:? that ar~.J n>i!.:~.u.1.ry t\lr tht! lddi.ci._ms t' tho! 
facili.tio!s ?lann~d in .:anjuncti.oJn wit~ the Jo!vil Ca~von )t~g~ [~ 

1nd .olatana ll[ dev~!olpl!lo!l\t. ln th~ s~cti<>n:t ·o~i:il t·•o lint:? . .;, tn<! 
right-~f-..,ay ·o~iJth will o~ JUO i~t!t; iolr: tnr:t:?<! lia~:t it o~i.li 

;)t! .:.oo tt:?~t. a~tWo!~r'l .;..>lJ Cro!o!K and Dt!vil -..1.:-ly•m. •.Ill<!["~ 

ul::i~ato!ly ttlur lin~s will Dt:? rt!q•.Ji.red, t.H:! .,i.Jth will ..I<! Hv 
f~et. 

ln t:-ao! i<nik A~ undcrwoltt:?r .:r.Juin" area, th~ d!!;~:-oJi-w.Jy ·•ill 
~e "Ji.Jen~d Col ac~ount for tte fact that t!a~h ~ircai.: ~f :ht! :Jtal 
d~v-!lopm.!nt will Dt:? St!parate..J tC'<:>m the ao.lja.:t:?nt .::trc•Ji.:,; ')y 1 

Ji~tanct! .,f ~bout 1/~ ~il~. Tht! spa~~ si~~lt! ?nast:? ~a.Jt~ ..,ili 
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also be 1/~ ~ila frum ch ~ 0tner ~~ol~s. The ~i.Jtn o f th~ ~eJ 

.tff·~t:t-.:!d by tne cros .:;in~ ,,..ill !>e .1ppr:J:<imat~ly .Jn~ •nil~. 

So•1theast oi Knik Arm th<! rignt-·.Jt- '"ay . .,i lt:h '"ill b~ r t!:>tric::-:!d 
in tile mil i.t.sry r~s<!r:vat ion. [n tu is s~ct i l>n the r i.!Jnt-ot-lrfa.;t 
_.i 11 ;,e )IJ'J fe~t from the Co!llt'!r 1 ine •>f an IH i. .-;t in~ 2JO kV line. 

t\ppro:<imat-.! ri.gitt-of-lrfay ar:.!as to ~P. •lccupi.•!d by t 1e swicc.1in~ 

and suostati.ons ar~ list~d oelolrf. 

Gold Creek Slo'i.tchyud . . . ................ . 
Fairoanks (Ester J :iubst.H i.o.>n • • ••••••••••• 
willow Substation ••••••••••.••.• • •••.•••• 
Kni~ Arm Substation • ••••••••••••.••••.••• 
r\nchorag~ (Univ~rsityJ Subst;1ti.on •••••••• 

_.\["~,] ,)f 
!h"'ht-oi-..Ja ·: 
( acr~s) 

16 
~.5 

.!5 
15 
:.; 

Rights-of-way fa r p~rmanent ~~cess tu switcny~r~ and substations 
lrfill be r-.!quired link.i:1g back to :1 _;:~~Joii..: r ,J.d •Jr i.n ..;.J.n., .:~:~;;~;; 

ra i 1 access. rhes~ ri5ht.;-<>t-• ... ay :.~i It b.: l )l) tt!~t •-ti..:i~. 

5.2.~- Transmission Lines \o) 

A.:·ess t•> til~ tr :msmio;ii. .. m 1i. :t~ .;..,rri.Jur "'il l"~ via tr :ti.i.; :.':.".>m 
~:<isting access ruut".! s .1t i:lt.-!r ·nl ttt!nt ."Jt;"lt:i :ILJn~,; en.~ ~·>r:dJJr. 

Th~ •!Xa.::t loc.:~.ti.:~n \Jl r:n~s<! trai.L.; ·.o~i.ll •>~ .. :Habli.,;heJ i.n th~ 

final d•!Si6n ph.1se. iii.r:hin tn~ ::r;an,.;rni:ni.vll c\.lrridvr ito;~ f .1=1 
.•lC : c:iS Strip !5 t~et .riJe will run .Jl m.,: tilt! o!rtti.r~ ~.~agth >t the 
c<Jrri.J.Jr, c:oc:c~pt at ;.tr~.Js .ill~h .1 .. ; :n..Ij<lr rill~t· -:ro.>s.;ing.; >lnd .i.~~? 

ravin<!s .o~h~r~ a;~ acc~ss stri.p '"ould nvt D-.! ucili7.~d ilr ::n~ 

movement <Jf ~quipmcnt and rnat~rials. 

Tnc conducto.>r capacity for th~ lines ~ill ~~ in th~ :."an~c ~f 

1,'150 ~IC~l; chis can '>t! ~r·>vi.J<! <i t;"l S•~Y-.!ral .,..ay~. fypi..;:.'Jl Ji 
these i:i ·1 ph.Jse bu.ndl~ .;\ln:>i.sti.ng .Jt ~"'o 'IS.!+ ~IC:·t ''ihil" (43 / 71 
Aluminum Conductur St~el ~cini0r-:ed lAC SK) ~r a singl~ 2,1Sb ~~~ 
"B 1 ueb ird" d4 /17) ..\CSR c • .mJuc tor, D•lti1 ..,z: wh i.:11 :>rov i.dc 
comparabld lev~l:> of corona a nd radio nui.3~ ~i::hi.~ n0rmally 
dr.::Cepto!d limi.c:s. Th•! ~in ·~lc "'Hut!ilirJ" .:.)nduct.Jr .Htra · t; l~s,; 

l.;>aJ und~r wi :1u ·>r i.e~ l.J;iJ iass .1nd .1vu i.d:> :: h ~ nc-~.1 ~ J ,>r:JII iJ<! 
tho:! spar.::c damper d~11i.::c~ r~•tui.rcd t\J::" a nundlcd p ililSi!. f!1o'! 

slnglt! conduct~r is stiff~r dnd il~~vicr t\J ~andl~ durLl' 
stringing op~r~tivns, although t ~ is will tdod c.., ~c b~lanc~d out 
du~ to the t!Xtra work invol1eJ in h~ndling th~ :wia bundl~. 
S~l~ctio.>n of the optimum ~onduct~r arrang~m~nt will 3~ maa~ in 
final d~si~n. The conductor lo'ill b~ ~p~citio'!d t~ have .1 Jull 
ti:tish tr~:ttment tv rcduc~ its Ji~ibility at <1 iist;~nr.::~. Th~ 
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.:(JnJu.:t: v r' .:.:JiJ.IClt:/ O~t:·"'~'!;t :~ill'< ,\[''3 •J:ld ·;1i'l"!r'-<iL:;t "'Li1 :::l~ !, /IJ,) 

"·!C"·I p~r pha:i~ to .1andl~ ::1'1<:! O•Jl:f)lJt Jf. Jt!·ti.i :::anyon ·o~i: !l•'•Jt ;>:t 

~~di:i~nal ~i~c~i: in thii :t~=::ian ~t :h~ ~~ut1. 

;..,o uv~rilo!ad ,sr-•>•md ·o~ir-!s will ;,r.; jH'<J;.ri.io:t1 t::l-! t·J1 L ~<!n ~=•l ->i :::to:! 

li"~· Th~~~ ~ill consi~t Jf J/~-incil Jia~~=~r ~~lvaui~~~ it~~l 

i:: and 'i. ·r;,~ d r :- ang<!ment . ., ill ::l<! ~a St:!d •.ln .1 :t·"l i.. ~ l·H:t~ :m .~!~ -.l i ! ) 
d~,r~~s ~v~r t~e out~r ?~~·~~; tnii will ~roviJt:! ~rat ~c~i>n 

.1~~in11t lightnia~ :>trik.t:!-i t.) tn~ l~n~. '1o c~ r~fi:ht<S H•JJi·.!S "f 
ta~ lii~~U:nin~ ~~rformanc~ ot tilt:! lin~ . .,ill :,e .ad'! Jurirt!; :i:tal 
dt:!'il"n tO coniinn tn~ arran~·~mi!nt •llJtlL:'lt:!d d:_,IJVP., 

V i.ar·a: ion con:: rol J~ vic:!S ·.,i 11 :,~ rt:!'l\J i. =-·~-! ,,m INt h :::1.: .; .m.:i•J.; t Jt':; 

and ch~ ~r >und wire. ;:;c,Jc~br i.Jg~-t:"P<! ria,np.~r<i .m 3i .t>;ld ·o~i::".:!S 

and spacar d.:Jmp<!rs ·o~i.t:'l an ~l.1scumt:!t;!r :.Llm;>in~ -:!l•!m<!llt ar 
~xp~ct~d to be most suit~bl~. 

C~nduct~r SUS~~n~ion and d~ad-~nd .JSAdmolids ~ill ~~ d~t~il~d 

acc:orJ.inro_; to "corona L'r•~" d~s i.~n :md pr.lt •>t;:;>t:! t ~sto!J t·J .:n~c~ 

t1at corona and radi.> int~rf~r•nc~ ~=-~ b~:J~ nui~anc~ l~v41~ .,~•n 

•lpo!r<t.tin~ ..lt o?l4Volti.•Jilli .>t •Jp ::.> l, ;oo t~•!::. I:'ls·Jlloc:; o~ili. oe 
..;tand:JrJ p•>rc~l.lin .>r ~Lu:.; ,Ji.;.: c:t;>o! ·ws;>~:ni..m uni.:<o. -\ .:iui:e 
ot 1~ units is <!X~~.:t<!d ::.> Ot! ·:..~it i.:: i .:!nt ::o ;>r.JviJ~ .1r.:.:-!?t li>l-! 
fl .1SAOVo!C ~~rf~r:11anr.:~ ,Jf thd lin~. fho! .:olltl~tJr;t.l:Liln "Lli .J~ '"-!" 
typo! witil V-!rti.:~i ;;tri.l•!i Jn t .lo! Jut..;i..it:! .m.Uo!.:i .l:l<J 1 '"/'' .:>:ri.:t" 
su?porti.n, tn• C<!at~r ~hdS-!. 

f!lt:! tr.:lll:>mis.->i..>n struct •J:'"d:i .Jil·J t •lunJat~ .. m;; :rut ,;~:"'.It! :: J .:i.J,Jpvr:: 
t . l<! condur.:t •>r3 .JnJ. sr.>unJ o~ir•:> o~i 11 <><:! J~.; L~n ... J f JC J r~~illn 

J:l!!r"o! ~..:~unllati\ln mO'./<!ml!nt Ju<! :..:~ ~~rm.Jt'r ,J .. : 1nJ. 1nnu.J : 
i:-~.!~~-tilaw .:yciing i.,; • ., mon. ·H :.11~ .;:r·..&..::•JCJl ; ..:~iJti.>ns t:1.1: 

.I.J.Voc! .>rlV~J SUCCdSStul i.a -' lmd.H O:<>nJi::i...ms, .Al ~ IJtti.lZ.! .:111 

arrangt!rnenc .>t ~uy cabl •!ll :;., ,;upp<>rt :::noc! .:>::ruL·r:oJr ·~ . .-\ll J~;>~nd 

upon th~ baiic fl~xibili.ty i.n~~r~nt in ~uy~d stru~cur<:!:> t~ r~s i s:: 

o!tto:!C[S IJt tiJUOLiatioJn IR;JV~I:I~I\t, r~Jr t a n~~nt ..111J ilti.Jll .1n.;l ·-t 
appli.c.1.:i..,at.i ttlo! ~uy.-:J ty;>..t IJt str•J.:tur . ~ ·:1cn .1s CiH "'J?~J. "V", 
J'lY<!J "Y", ,.;uyo:!J J.:dta .utJ t•l &u;--~1..1 il•lr!:.il 1r~ C•l<! :t·J;t ;:>rnmJn 

<!C<>nomi-.:.11 drrang~m~nts. Th~ .;•.Jyo?d "X" J.!~i,;n n.:1s ::1 ••<!:'1 s~ -! •;t .~<J 

f,Jr u:>ol on tho! J!t:i ~. V l:'lt ~ rt i.~ t 1 l .:mci i..; :n<:!rt! t Jr·~ .l p r i ::t~ 

c.1nJi.Jat<! t'.Jr ..:..>nsi.J~r.1t i.-.~n -.~n C:l~ ·.~.ltdt'la l i.:t<!i. ::.<t>t:!:." L o:!:tC~ 
5.1i.:t~d duri.:'l, ::h.: [nt~rtL~ ?r>j.!c :: .,i..ll o~ ust!J in t.t ~ ; i, u~ 

stru.:t.Jr~ J~,;i'Sn ,r~:~r o:.> ?~at<:! gttJ4. 5:;<hiC,it: ~I. 

3tructur~s t.>r l.Jr~<:!r .:1n~l ~ ~nd Jo:!aJ-~ na ~P?Lica:~~Jil~ ~ttl :::1~ i~ 

t h o:! t'.Jr~ <>t' indiviJu..1l JUY~d masts. on~ rJr o:!3~n pna.;~. 

~ndividual ~uy~~ ~as:s ~ill 1lso ~~ ~s~J ior loc!n~t:t~ Jr lin~ t:tat 
.11:'-:! juJg.!J. t..) b<:! in unusually h.lz..lrJoJu:> l..:Jcat iJns hoc! :..> t!Xj)·)S.Jr'! 
c~rr .]in is ~:<tr<!!llc:!ly [""...~~t:!d. All 'itt'•ICtur<!s wil: IJtdi ;:o:!J .} 

"w.: 1tner in~" st-!<! l .,hi..:n :~at r-~s .;)V~r s<!v"!r"ll :•~.1r~ t J 1 Jo~rk 

~-5-,j 
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~r~~ color ~i=h i~ c~n~ider~d t~ hav~ ~~or~ ae~theti~4lly 

tJlt!a;ing appdaranc~ t•HIR &al•Janized .ite-!l .)r '11 1Jmi.nu• ( rdar t.) 
Plate F lu4, Exni3it F). 

Foundations for structures will ~tilize driv~n steel pltei in 
unstabld soil condition~. ln oetter ~oil9 st~el ~rill4~~ 

foundati~ns w1ll be used and set s•tffi~iently deep t~ avoid the 
~ifects ot tne freeza-thav cycle. ~oc~ footin,s ~ill empl>y 
&r-outed r-ock ancn.>rs with a •inimu:a use ~i c:oncr-!te t~ facilitat~ 

winter construction. Foundations f.)r ~antil~ver ~ol~ type 
structures will ~ lar-ge di3Qetar- cast-in-pl3ce con~r-et~ au~e~ed 
pil~s. Several types of 4uy anchor ~ill ~e tv~il~bt~ f>r J&ei 
they in.: ludd tile s.-: rew- in he 1 ix typ'!, tae &r-outed o>ar .!artho 
.,nc:l'h>t', Jr i ven piles .tnd itiJuted rCJc:it ancn.,r:J. ;e l.ec t i. >n ->t :ne 
rno~;t econo111ical s->lution in any !liven situation will d.epend on 
the site specific constraints including s.,il type, .tc~e~d 

problems and expected &UY load. Founda:ion ;ices ~ill be ~raded 
after installation t., cont~ur the Jiitur~J iurface to iait the 
.existing 'rades. Tower &roundin, pr~vi~ions will de~~nd U?On ta~ 

r-!sults of soil o!l~ctrical resi~tivity lllo!otllar~tA~nu .l\Jt.t prior t.J 
and during .:onstruc:ioa. Continuous ~ount~r~i~e ~ay ~ r~quir~d 
i'l •ecti->1111 wb~tre rock i.o~ at .Jr .:lose to the .i:Jrt>~c~; it d-iJ lllol:f 
bd r~quired in other ar~3~ of hign soil reiistance. Th~ 

counterpoise will take the foroD l)t two ~3lvanizdJ >Jt~ttl .rir~s 

ro!maining at 3 shalliJw bur-y panllo!l t~ ..ar\J und~r the linots . 
th.ue will be CIJnn~c:to.!d t.) ea.:h t>w~r and .:r.JIJi .!IJiln~.:to!d :>~tw.~t!ll 

line~t in til~ ri~nt-~Ji-way. ::t:~e~othere, ~r,un·li.ng will Jo! 
install-ed in tho! f..>rm ot ,r...,und r..)d4 Jriven i.tt > tll'l! "~i.L 

~djacent t-> the towers. 

1.z.; - Switcnin~ and 3tations ~o) 

tn~ pnysical location ~Ji tne stati.,ns and tae sy•t~~ iin, lo! liae 
Jia,raa is shown"" Plato! Flu5 and f~o. ~7. ~d r~spectively , ..)[ 
!'.:x!libit F. Tho! sin~le Line diagrt•n an.:1 layo .. c "f tiH indi'li.iual 
itations 3re .:ontain~d "" Platlfs F~~ thr~Jugh FlJJ IJt ~~ni,i: F. 

dHOll 

The ~onstruction access to all site:~ will be over tho! ro~:lf Jt 
the pec:~~anent .'tccess pr~JviJed f~r .aach l.>cat i.m. .\ny ir.&db~ ·Jt 
the sites will be carried out on a b~lanced cut-and-filL ~,sis 
~n~rever possible. gqui~nt ~ill ~e "ap~->rted ~Jn r~iat>r.:ed 

.:on~cete ?4d-an4-coluan type fo~ti~~· with sutti.:ient 
d~~cn-oi-bury to av~JiJ tne 3cti~e freez.a-tha~ot l~y~r. ~·c~itll 

immediately around footing will ~ gran~lar t.J 3VoiJ fr~Jst ,~3Yo! 

.tft.ect:a. 

Light equipment may be placed "" ~pread footin~i if ~~v~~ents 3r~ 
not d ~iinificant tdct~r in operational ?ert.)rman~~. 
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fh~ ~t~ti0n ~qui.pm~nt r~quir~m~nts ~r~ J~t@r~ined ~y the ~r~a~~r­
~nd-a-nalf .urang~m~nc :.1dopt~d i.:>r r -.a .-;l.lns o.>t rP-1 iab i 1 it;' "tnd 
•~curity of .:>p~r~tion. On~ ~nJ ane-hali ~rea~~rj ~ill be ~~~d~d 

f,)r each Line or transt•lrmer .:irenic termination. Til<! trans-
£ rm~r capaciti.~s ar~ Jet~rmin~d ~y the load r~~uir~ment~ at ~ac1 

~ubst~tion. Control and met~ring ?ro~i~ions ~itt c~ter t~ t~~ 

j)lan for remote operati•ln ot all tn~ faci.li::i-:!s in !l•)r:nal 
circumstances. ?rotectiv~ r~laying scn~mes for t ~ ~ 343 kV syst~~ 

will be in ac:ordanc~ with conventional ~ractices, usi~~ the 
~enerat philosophy of dual r~layi~g 3nd th~ l0c~l ~a~kup 

pr inc ip 1·~. 

The <>tati,>:l l.1yo11ts -lr'! b.1s~d •)11 ·.Jnv -~nt i·.Jil.Jl •>•lt:da.Nr Je->isn •o~i.::::1 

a two-lev~l hus ·o~hich ,.,ill r~sult i.n a r~L::!ti.vel:t l)w j)r•Jid~ t .J 
tne station. This ·.rill assist ln li•niting th<~ visual impact lt 
the stations and mak~ th~ most >f any ~v~il3bl~ n~utr~l ~u:t~rs. 

Although th~y will b~ remotely ..:ontroll~d, ~11 it~tions wil b~ 

provided wi.t:h a control b11ildin~; i.n l.HJ~r :>t.:J.tion:> .1:1 

:1dditional r~lay buil:lin~;; will bt:! l)f'OviJ~ti. ,\ st.Jra,so:? bt.~il .-tia~ 

·o~ill al.so b~ i>r;Jvided tvr .naint.~nanc·~ puqH>s~s. ~ach ->!:.iti.on 
wilt have aulti.Li.ary pow~r at 4.:10 V; t ! t~ lhH:aal -+60 'I ..tc ;H>"'~r 

·o~i 11 D.! ,;up[>l i J frvm t•h! t~rt i .1r i. ~ s vn ::::,~ .1ut ., tr :.~ n,; f .>r:n<:!r; -J-:: 

th~ local utility. r!l~ ·~illo •.r -;tation .,iil i.n-:lud~ tit.~ Sn<!r~:J 

:·lana~ement G<!nt~f' and tne h..!.ldtJuartr.ro; ot :hr! ->::st.-!rn .n.ti.nt-:nan~r! 

gr•>up. 

}.2.6 - Cabl<! Crossing to) 

Tile cabl~ crosc;io~ will .;ln:>ist Jr : •o~o 3 ... ) i<V .:i:-c•Ji.t3 r.!a ..:n 
com;lri:>in!!: thrr.!e indi.vi ual :!,t.)Ul) ~1C~! si. 5Lr.!-p•hli~ suom::~ri1~ 

c:nles; in additi.Jn .:J. ,;pare phas~ ..:aol~ will .l~ ,>rovi.Jed. E:.!.::t 
.:ir..:uit will b~ ~•Jried in th~ inlet !>utC•Jtn, :h~ thr·~~ .:a:>i ·~.-; .H 
th~ circuit :>haring til~ sam~ tr>!ncn. 3'C!~·ond th~ f •Jr~shurt.! ari!a 
it is anticipat~d that ..:aol~s ..:an b~ ~uri~d by l cJrn~i~a:i.0n uf 
dro!d,Jing anJ ;:Jloughi.ng .1s till:! b.~d rnat>!rials .1r..! r~port<!d t.> O·~ 

Sutt. At <!ach shor~ , ~rav~l Ji:!p•>Si.t,; .1r. exp>!..::~d ~ > .J-:! ~nc )'Jn-

t~red so that conv~nt i0rHtl ~xcavate-:ind-fi ll ln-! ~rt0<Js ,1r-~ mo r~ 

probable wit:h wor:t Ot:lin~ p~rf..>rm~ti irvm ~ar~~,.; i:. t n~ tda ! 
zone. 

Th-e ·ent~rli.n~ vt ~act\ .:irc ~1it •JiU :,.~ r•>•1t~J ~Jn tno? t-Jr-;!.s it.Jr"! t •J 
utain a physi.:~l separa ti0n vi ~p?r..>xi~atr.!l y l / ~ ~il ~ O..!=.r~~~ 

circuits and th~ sparr.! phas~; 3 si~ilar tp~cing ~ilt ~~ ~ai~­

tain~d frvm the! ex:i.~tin~ _JrJ kV cir.:uit whi. -: h r·Jns 1Jj.1.:~nt tJ 
the ~rossin~ site. 

On 'C!ach .tide vf th~ arm a tcrrnin.:~l ya rd will be provi "ed ~ ·> 

contain the Jisconn~ct ~witches, sur~e ~rr~stor,;, a nd JrJunJi~g 
for the! cables as well as tne c aole t~rmio.Jls. T:t~ yu ·.is ~ill 

h ave bus arran~<!m.ents whi:h will p~r:nit tit~ spa::~ ,m.J.s~ t oe 
brou~nt int..> servic~ by in,;tallati.dn af tamparar~ bus 
cvnn<!cti.:>n:>. 
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5.2.7- ~ispatcn Centers- En~rcy ~ana3ement c~nters and 
Communications (o) 

Til~ •lp~rlltion ·>f tn~ transmission facilit:7 .1nd t:1~ ii;p-.~t.:n ::Ji 
;>ow~r to th~ L.Jad c~nt~rs will oe c•Jntroll~d tr;Jm a .:~ntral 

Jispatch and En~rgy ~anagement 3y~t~~ (E~SJ c~nt~r. I~ :1as ~~e:1 

propos~d that tne c~nter be L.)cat~d at ~illow sincd ~ iui:•bl~ 

;it~ could o~ J~v~Lop~d at tn~ ~illow switc~in~ sta~ion ;it~. 

Th~ Location of th~ cent~r ~ould lllt~rnativ~ly b~ 3t ~n~ .>i th~ 

·>th~r key points 1long th~ Lin~ rout~. i!;ti.v~r,.it? substati.Jn 
coul.j oe considered in final jesi~n studi~s if d•>'>~ ;>r.)xi:nity t.> 
<tn exist in~ :naj<Jr .:ent~r .)[ ;>•>pu lllt ion is ::nou~nt t:o ~e 1 .naj..~r 

1dvant11g~ in sitin~. The c~nt~r •ill '>p~nt~ :,., Cl)ltjuOl:.:ti.m wi:.t 
nortn~rn and so•1thern ar~a control ~yst~rns i01 FJir~a:l~s and 
Anchorage which woulJ control J~neration in those t•o ~rtds. [he 
~en~ration at the Susitna nydro~le.:tric sit~s would be cJntroll~d 
Jt the Watana power facility. The ~ner~y ~ana4~m~nt C~nt~r ~<lulJ 

vrchestrate the ov~r.1ll <>p~ration <>t :::1~ s::.;::~:::a ily req'II.!St t> tlh! 
thrd~ local ~eneration .:~ntrol .:ent~rs fJr 1cti0n Jnd Jir~ct 
•)p~ration <lt tho! G<lld Cr•!ek switc.ting it:Hi.Jn :10d ~n~ tour j.,.) ~·: 

switchi:tg and subs::ati<lns .1L·>n~ tne tr!ns:ni; . .,i>n s::stem. 

rtte sy»t~m conununicat i.)ns requir.~:n~n!::s ·~i il ;,~ ,.JroiiLJ~J :JY :::~~ns 

>i a ;nicr.)wav~ syst~rn. T,t! ,;ystc!m ..,ill "~ .m ,!n 1.1r~~::~~nt >t tllr! 
facility bein~ proviJ~·J t<>r t!lt! •>po:!rati<>rt Jt til~ lnt~r::i~ .J~C..,~t!n 

'lt!:~ly and \~ill<>w. O..:<>rmnuni.::iti·>ns i:lt•> t: ~~ 1:;irJ~l ~c~ri.: .>t.Jnt.; 
·.riLL b~ ily :1 ·ni.:r.Jwav~ <"X:t:t:!n.iL•>n tr.>.:t t:J·~ .;.J~J .;r.~-'. S•HCC 1!.:15 

st::~tion. 

).J- ~<>nstraction 3ta~in~ lo' 

.• ·.u:.u~;, ·o~dl re4uirt:! ,;t.J5•!J J~v·.d•>pm~nt Jr tr.&a,;mi. ... .;:.>n ~·.l.:ili::i~s t·.> 

!-'31::"0<1;\KS .1nd ,\nchor.:Jst:!• -;t.Jg~ [ incl1J~.; tnt! t>tlowi:t~: 

~uostati<Jns 

Go LJ Cr~t!!i ( ::iout.1bounJ l 
.olillow 
{tti:< Ar:n 
lln iv~rs ity ( -\n.:ilvr1gt! 1 

GoLJ Crt!~i<. lNortilb<>unJl 
F..1ir!>anks 

Lint! ::it!cti<>n 

watana tv !ntt:!rtit:! 
:>·~it.:l•:'·ld nt:!.H . .;olJ -:r<!•!~ 

SwitcnyarJ tJ ~ill0w 

.oli l t•>W t.1 ~ni~ -\r:n 

~ni~ Ar:n CrJsii~, 
Kni~ Am tv Univt:!riity 
,_;Jl.i O..:rt!t!i<. :..> rlt!.1Ly 
Ht:!aly t.) F.1irba:1~s 

-\-)-11 

'lu::~':>er .>t 
Circuits 

~1: --

., 
~l, --
.! 

.. 
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r~~ :r~ns~is~iln will consi~t Ji :~o circuits fr~m ~at~na ~ J the l~aJ 

.:c.nt~rs. ':'n-= conductor tor ta.! io!C:i.•.>ns fr..:l.ll '"'""::ana ::o ;.:,i;c. ~r 1nd 
~atana t~ F3iruank~ Jill consi~t ~t ~undl~d l x 95~ ~~mil, A~SK. t~e 

s~cti~n oetw"!en Knik Arw and liniv'!nity will >!!TI;ll·.>y =>undl~d! x U>l 
~ ~~il, ~C~R. th~ ·ubmarine cabl~ crassin~ ~ill c~nsiit af two cir­
c•tits. Tho! ca;,te •Ji.ll be singt.~ conductor, 343 '<.'/ .ielf-cont.lined oil­
fill~d. For project purpos~s. the ~~ol~ si~~ will oe 300 mm2. ~ siz~ 
.>f up to 1,500 mm2 :nay b~ install~d if duty r~q~ir~m~nts ~r~ iuc~~a~~d. 
f·.>r r.:!liaoility, a Sj)<H"~ .:::abl·~ .rill oe incl•1dt:!d •>n a H :tno.Jby oasi.;. 

Th·~ :1atanu"ka ~lectdc :\ssu.::iation '"ill !)e serviced from the ~illo·" aod 
{nt'( Ar;a .iiJ!>>itations via .'it-!p-down tr:'lnsf ·>r-:ll!r; t •> iOJi:: tile! l .Jcal ·,ol:­
·1"~' C!tu{acn Sl<!ctl:'ic A.i.:>ocia:i.>n and .\n~thlr.l(~ '!uni..:i.r;Jai ·-i,;'1t 3nd 
?·.IW·!r ..,ilL .>e oiervi.:>!d tnrou~n tho! !;niv~r.ii.::-o ,;u~:>t'Hi.->n i:1 -\.:lcrh.JC..l~~­

G~ld~~ Vall~y Ele,tric Associ~:i~n will ~~ ~~rvic~J t~ro1~h tn-= Eit~r 

~YDS~3tion at Fairba~k.i. 

'SH Oll "-5-12 
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6 - PROJECT STRUCTURES - DE'IIL CANYO~ STAGE H ( .w.-) 

Thia aectian dcscrib~s th~ various (lmponents af tuc ~eviL Canyon da­
~~lopment, includin~ di-ersion faciliti~s, ~mer&ency r~L~asP. taciii­
tics, main Jam, prLnary outlet facilities, r~s~rvoir, main spillway, 
!laJ.dl~ dam, p~Jwer i.ltitic.c, penstocks, and the powerhalls~ ;:.>mplo!x, 
including turbine'i, gcn'li!ratoJrs, mechanic-1l •1nd o!lectrical o!qui?mt!nt, 
~witchyard structur~s, and equipment ~nd project l~nd~. ~ su~~ry of 
project paramct~rs is presented in Taole A.l. 

A description of pt!rmanent and t~mp~Jrary ilCC:!H and supp•Jrt filcili.til!s 
ii ~l~IJ includ~d. 

~.1- General Arrangement(**) 

The D~vil Canyon rcs~rvoir and surrounding .trea aN ahown on °lat-a rl9. 
the sitl! layout in relation to mai.n acc~~s f3ciliti~s ~nd camp 
fac i 1 it ies is sh;>wn on Plate F71). A ;noJr•.! de ta ilcd .trr.mgement "t tn~ 
various ~ite structur~s is presented in Plate F40. 

The Devil Canyon Dam will form a res~rvoi.r appro~imat~Ly ~6 ~ilcs liJn~ 

with a surfacd ~r~d af 7,d00 ~cr~~ and a ~r~ss ~t~rJ~1 ~apa.:ity ot 
l, 100,000 a..:re-fe~t at al. l,!t55, th~ nor-nal na:<iJ:tum .Jp~rating lt!vaL 
Tn~ llp~r.'lting l<!v~l of the! Devil Ca.ny•)n r1s.!rvoi:- is contr;,l.l1d by tho! 
tailwater l~vt!l of th~ up~ttrt!3m W'lt.tna J~velo;>ment. '!n~ ::1a'<it:tum "'<lt~r 

-.urtdce t!levati\Jn during tl\JIJd .:IJndition.i .rill :>~ 1 .~o•1, Tne 1\inintun'l 
operatin~ l~vel a£ th~ r•s~rvoJir ..,ill Je l,~os, ~rovidin~ ~ l i~~ 

s:IJraJe during nllrma l ~paration oJt J5U,000 acre-te~t. 

rht! Jam will ~e a thin arcn ..:llu.:ret~ ~tructure with a ..:rest dl1vatioJn 
oJl l ,~oj ( 'lilt including a J, \)-fJoJt par:.tp~t) anJ onaxi:nu.n lt! i~nt •H ')46 
t.!et . Tltc J.1m will ::,e 3upp~Jrte.! by mas.i .:oJn..:r-!te c \rtut :llllcits oJn o! a.:l'\ 
.-ti)ut.nent, vn the sauth bank, tne loJwer bedr~ck surfacr: ...,ill r~quira 
the con~truction ~f a substantial thrllst olllc~. Adjacent t,J t~ia 

thrust bloJck, an ~arth- and ~Jcitfill saddl~ Jam will proviJe .:l~su r~ t.l 
tho! south bank. The saddle Jam will be an cdrth and roc~fill ambdnk­
.nent ,enerally similar in cr..,s:> sectiaa t.J the iolat1na D.'lm. Tita Ja;n 
will have a nominal .:rest <!l~vatilln llt 1,~70 ...,ith an additioJnal t...,a 
feet oJf oJV~rbuild f~r plltential settl~ment. The maxbnum ilei~ht ~O·>Ve 

founda~ion level llf the dam is appro~i~ately 245 feet. 

During canstruc;:ion, tue river will be Jivartcd by :nt!.lns Jt a sin1l~ 

35.5-f.liJt Jiametdr ..:oncr~ta-lined Jiv~r~ioJn tunuel on tn~ soutu oa~~ ~i 
the river • 

.\ j)llWt:!r intake! ~n the north bank will .:on.:~ ilit .>f an dppraach .:hannel 
~~..:avat~d in ~oc~ l~aJi~g t~ a r~intorceJ. concreto! ~3to! structur~. 

:' ra1n thd intake s t ru~ tura fllur .!0- tllot J idmet ar coJn.: r~ t ~-1 ined l)enli t•)Ck 
:umtt:!ls will lead to an underground pllwe~nllulll! complo!X :.ou.3in~ t.lur 
units witn Francili turbines anJ synchrououli ~encrat.Jrs. 
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.\c::t!.; ;; t.> the power-hous.~ co~ttpl·~lt ·Jill :,.: :Jy ::11:!.1:15 tlf ;in 10 t i :1oeti .1c:::t!ss 

: unn~l a~proxi~att:!ly l,lOO ie~: long 3S ~~ll as oy a j5U-faot dadp 
., ,!rti.:-11 :tc:::ess shaft. Tha t•&r!li:te . .; .o~il.l discnar~~ :: .) tht! ri.v':!r :,y 
~e a ns of a singl~ 38-foat di~rnet@r tailr~ct! tunnel lt:!;jdin~ frJ~ 3 surge 
.: ' 1::1rn:J~r ownstr':!am from t ilt! j)Owernous.~ ·avern. .1. sapar:1tt! transf.>rmt!r 
~~ll~ry just upstream from the powernous~ cavt!rn wi.l! haas~ twdlVd 
si.ngldpna:H! L.>/345 kl/ transt.:>rmers. Th·~ tr .:ms: r;nt:!r-s ·o~ill oe -·JnnecteJ 
:J'f J45 ~·I ,ingle-pnase, oil-filled CilDl~ tnrougi1 a. caol·~ s i1af:: t o tne 
.:>~i::chya~i at the surfac~. 

•1utl.:t faciliti.::s consisting ·Jf S t!lfl:~n individual o•&t~t:!t cand•Ji.t:s •.o~ill 

~ l.Jcat~d in the l•Jwer par-t •lt the mai..'l da.-n. t :1esl! .o~ill oe J..!si~n~d t.l 
ji.;chargt:! ail. flood flo~s ai UiJ to tho:! ~stirnated 50-y~ar il0ud wit~ 
~atana in place. ~ach outlet conduit ~ill hav~ a fixed-cont:! ~alv~ 
similar to those provided at Watana to di .isi.p~;~t~ ~noer-gy and min.i rnize 
nd~sirabl~ nitrogen super-saturdtion in tne fl~w~ downstr-~am. T~ e 

spilt~ay ~ill also be located on tht:! north bank. ~s at w~tana, this 
spill~ay will consist of an upstream og~~ control 3tr-uctur~ wi:n :~r~e 

v~rci.cal tixed-wheel gates and an inclin~d concrt!t~ chute .1nd flit~ 

'>uc:<.et desiA;ned to pass ol :n.:uimum Ji:;;char~t! ot .!0'1,000 ,;:i'J. rhi;; 
spill:.,ay, togetihH' with the outlet f;~ciliti.~:>, •.o~ill ;;,~ .:at~aol~ Jt 
di;char~ing !:he P~IF witho•Jt .1vert\Jp,>ing t :JI'! d:tn. 

The Oevi.i Canyon D3m will be locat~d ~t tn~ Jevil Gdnyan ~~rge, riv~r­

·nil<! 152, approxi:natdy 32 riv~r-miles d0•.o~nstream rr.:Jm ·~.H ana. The 
arch dam will be located at the upstr~am entran~e ai t~~ c~nyon. 

~n~ J~m will ~e a thin arch concr~te structJrd ~~~ f~~t ~i~h, with 1 

~r~st l~~,cn-to-nei~ht ratio of apprJximat~ly tvo, anJ Jesi~~~J t~ 

.oo~ic il.itan.i Jy.M.lni.:: loadin~,; from int~n:>l! ,.:!L':i111i.: .itlol<.:n~. i."hl:l ;Jropos~t! 

nt!i.5nt ot tn~ Ja~n i>t llell witni.n pr•!Ct:!litetlt. 

&.l.l- Foundati ons ('lrl'l) 

3eJr•>c:<. is well .!:<po~ed .alllng t•Je can~o:t wall~, and th"<! dr.:h da;n 
wi 11 b~ toun.Jed on sound bedr'1Jck. rn loc:i l .tr~a,; approlti .naC"! ly 
20 to .:..J fet!t of weatl1ered an..:i/ 0r loos<! r•>Ck "'i 11 Do:! r~movt!d 

bo!n~ath tho! dalD foundation. All bedr.>ck irro!~ul.uiti.ll!s ·.o~ill. oe 
3mooth~d ~at bo!neath th~ touodation co eliminat~ hi•h st~ass 
.:onc~ntrations •.o~itnin th~ concr'!!te. Dur-in,s ·~lC.:alf:.lt:ion t n o! r .Jc~ 

will .JlSO Oe trimmed i:U tar :U i:t pr·ac!:LColl t o) ill.;r~3SP. t:1e 
sy1nm~try oi the centerline profile and t~roviJe 1 comp;.lntilfdl 
uniform bearing :ttress di:>tribution a..:r:oss th~ Jam. :\re::u Jf 
deter-iorated dike~ and the local ar~as of poorar quality ro.::~ 

will be excavated and suppleme,t~d with dental ,:Qn.:ro!ce. 

The foundation will be consolidation grouted over its ~nti~a 

ar~a. and a double grJut curtain up to ]OJ t~et Jeep will run 
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bo:::-h!.1th the d.1.r.J .'J.nd i.ts .tdj .lc·~n t Hruct•Jr-!S .J3 iiilo.>'..m i:-~ Pl.at. 
F47, Gro1Jtin6 will oe d.oln~ fr r.t a .,;yst<!m .>f g.tll~ri.~s whi...:h will 
run thrJu~h th~ dam ~nd intn tn~ rae~. ~ithin t hd rQC~ the s e 
gall~ries will also s~rve a• c~li~ctars for Jrainage no!~s ~hich 
~ill oe drill~d jus: downstr~am of tne grout curtain tJ int~rc~pt 
any seep3ge pas~in~ throiJgn th~ curtain. 

6.2.2- Arch Dam Geomet r y (*) 

The canyon is V-shaped b~low el. 1,350. Sound b~dro.>ck doe~ ~o.>t 

li!:<ist .lOOVo! this lev~l on the .-;ollth .:J butr.tent and an .;~ rti.ii:i.:.~ l 

abut:nen:: •.ril L be ?rovided p t o cr~:>t ~1. 1,461 ~n ti1~ hr•:t o:: ·t 

.-:a.:ass ive concrr!t'! til rust ;, l•>CK de .~ i"ned to.> ta~d tll~ t hr•J"'t tt'.::l::t 

the upper illrches oi the dar.t. A corr~spondin~ bloc~ ~ill oe 
f;Hmt!d on the nortn abutment til provide a:> ~»ymmetric .d a ;>roiil~ 

as possible bordering the dam .1nd ta give a symm~trio:.-.1 .>trl!ss 
distribution across th~ facds o.>f tne hori~oncal arches. 

T·.ro ~;light ridg~s will be tor:ned by til~ rocit :lot i>oth a o•1tr.tents. 
The arch dam will abut the upstr~am side oi th~se such that t~e 

plan~ of tht! contact of th~ i1o.>ri~ontal arcit.~s is ~en'O!rally ll•>rmal 
to the faces o f th~ dam. An e~c~pti~n ~ill ~e in th~ l~wer 

portion of the dam whdre th~ rock in tha upstream corners ~ill ~~ 

retain~d in ord~r to.> d~crea.>~ th~ amount o i d~cav~tion. 

rae dam will bl!ar directly on the roc!{. t•Jund;J.ti.~Jn •Jver th·~ eru:ir~ 

lenl!lth •>f ti1e contact surtac~. Til t:! b~droci< at the tllunJ-Hi;>n 
·.rill bo! excavat~d to re•aove all '.re:lther.:d matcri.:~l iln.J ~urtner 

trimme~ to provide a smooth lin~ co the foundation, thus ~vaidi~g 
a~rupt cnanges in tne dam protild Jnd .:onsdqu~nt strd&s 
C:: •JilCe•tr: rat ions. 

Ine dam will ~e a douole curvature structure ~itt ~ cupola .>hap~ 

of the crown cantilever defined ~y vertical curv~s Jf 
approximately l,JS2-foot and d93-fo~t radii. The hori~ontal 
arch~~ .:1r~ based on a two.>-cdnter ~onfigur3tion wi:n th~ ~rch~s 

presl!rioed by varying radii moving .:1long two pairs o f 
ct!nt~rlines. The short~r radii of tne intr~do~ i3ce caus~ .:1 
broadenin~ o.>f th~ arches ~t the abiJtm~nt, thus r~aucin1 t~e 

co.>ntact ~tr~sses. The dam refarencd plane is ~~pro.>xi~at~ly 
ct!ntral to th~ floor of the .::anyon and tile two-center 
coniigurati.:.n a:uigns longer t:adii to th~ .:1rch~:1 on ::tv.! ·.rido!r­
north side of the vall~y, thus ?roviding comparaole ·ontact 1r~a,; 

and central angle~ on both ~ides of the .:1rches at tne 
concrete/rock intll!rface. The long~r t:a.dii will .:tlso -"lllov t:h~ 

thrust from the arches to oe dir~cted •nore int•> the 'lbut:n~nt 

rather than parallel to the river. Th~ net effect o.>f this 
two-center layout will be to improve the symmetry of :hi!! .1r-:h 
stresses acro~s the dam. 
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The crown cantilever will be 643 f~et high. It will be 20 feet 
thick at the crest and 90 feet at the base, a base 
width-to-height ratio of 0.140. The radii of the dam axis at 
crest level will be 699 feet and 777 feet for the south and north 
sides of the dam, respectively. The central angles vary betwe~n 
53° at elevation 1,300 and 10° at rhe base for the south side of 
the arch, and 57° to 10° for the north side. The dam crest 
length is 1,260 feet and the ratio of crest length to height for 
the dam is 1.96 {thrust blocks not included). The volume of 
concrete in the dam is approximately l.J x 106 cubic yards. 

6.2.3 - Thrust Blocks (*) 

The thrust blocks are shown on Plate F46. The massive concrete 
block on the south abutment is 113 feet high and 200 feet long. 
It will be formed to take the thrust from the upper part of the 
dam above the existing sound rock level. It will also serve as a 
transition between the concrete dam and the adjacent rockfill 
saddle dam. The inclined end face of the block will abut and 
seal against the impervious saddle dam core and be enveloped by 
the supporting rock shell. 

The 113-foot high, 125-foot long thrust block formed high on the 
north abutment at the end of the dam, adjacent to the spillway 
control structure, will transmit thrust from the dam through the 
intake control structure and into the rock. 

6.3- Saddle Dam (**) 

The saddle dam at Devil Canyon, which is of similar configuration as 
the Watana Dam, will be of earth and rockfill construction and will 
consist of a compacted core protected by fine and coarse filt~rs 

upstream and downstream. The outer shells will consist of rockfill 
material. A typical cross section is shown on Plate F49 and described 
below. 

851011 

6.3.1- Typical Cross Section (*) 

The thickness of the impervious core at any section will be 
slightly more than 0.5 times the head oE wat~r at that section. 
~inimum core/foundation contact will be 50 feet, requiring 
flaring of the cross section at the abutments. 

The upst~eam and downstream filter zones are sized to provide 
protection against possible piping through transverde cracks that 
could occur because of settlement or resulting from internal 
displacement during a seismic ~vent. 
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Protection against wave and ice action on the upstream slope will 
consist of a layer of larger quarried rock accomplished by rock 
raking the outer 40 feet of the fill. 

The estimated volumes of material needed to construct the saddl e 
dam are: 

0 core material 140,000 cubic yards 
0 fine filter rna ter ia 1 150,000 cubic yards 
0 coarse filter material 160,000 cubic yards 
0 rockfill material 1,500,000 cubic yards 

The saturated sections of both shells will be constructed of 
compacted clean rockfill to mi · ~mize pore pressure generation and 
ensure rapid dissipation durin6 and after a seismic event. The 
lower section of the downstream shell, due to a unique 
combination of bedrock and topographic elevations, may become 
saturated by natural runoff or dam seepage. During design the 
cost of a major drainage system to prevent this occurrence will 
be weighed against the added cost of processing the materials for 
the lower portion of the fill. Since pore pressures cannot 
develop in the unsaturated upper section of the downstream shell, 
the material in that zone will be unprocessed rockfill from 
surface or underground excavations. 

6.3.2- Crest Details and Freeboard (**) 

A parapet 3.0 feet high will be constructed on the crest of the 
arch dam to provide a freeboard of 11.0 feet. 

The highest 
conditions. 
1,455. 

reservoir level will be at el. 1,465.6 under P~F 
The normal maximuru pool elevation will be at el. 

The typical crest detail for the saddle dam LS shown in Plate 
FSO. 

A minimum saddle dam freeboard of four feet will be provided for 
the PMF; hence, the nominal crest of the saddle dam will be at 
el. 1,470, In addition, an allo~ance will be made for potential 
settlement of the rockfill shells. The constructed crest 
elevations of the saddle dam will be 1,470 at the abutments, 
rising in proportion to the total height of the dam to el. 1,472 
at the maximum section. Under normal operating cunditions, the 
freeboard will be 15 feet. 

6.3.3- Grouting and Pressure Relief System(**) 

The rock foundation will be improved by consolidation grouting 
over the core contact area and by a gr outed cut o ff along the 
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centerline of the core, The cutoff at any location will ext~nd 
to a depth in the range of 0.7 of the water head at that 
location, as shown on Plate F47, 

A grouting and drainage tunnel will be excavated in bedrock 
beneath the dam along the centerline of the core and will connect 
with a similar tunnel beneath the adjacent concrate arch da~ and 
thrust block. Pressure relief and drainage holes will b~ drilled 
from this tunnel, and seepage from the drainage system will be 
discharged through the arch dam drainage system to ultimately 
exit downstream below tailwater level, 

6.3.4 - Instrumentation (*) 

Observation devices will be installed within all parts of the dam 
to provide ~onitoring during construction as well as during 
operation. Instruments for measuring internal vertical and 
horizontal displacements, stresses and strains, and total and 
fluid pressures, as well as surface monuments and markers similar 
to those proposed for the Watana Dam, will be installed. 

6.4 - Diversion (**) 

851011 

6.4.1 - General (*) 

Diversion of the river flow during construction will be through a 
single concr~te-lined diversion tunnel on the south bank. The 
tunnel will have a hor9eshoe-shaped cross section with a major 
dimension of 35.5 feet. It will be 1,490 feet in length. The 
diversion tunnel plan and profile are shown on Plate F51. 

rhe tunnel is designed to pass a flood with a return frequency of 
1:25 years routed through the Watana reservoir. The peak flow 
that the tunnel will discharge will be approximately 43,000 cfs. 
The maximum water 1urface elevation upstream of the cofferdam 
will be el. 944, 

6.4.2 - Cofferdams (**) 

The upstream cofferdam will consist of a zoned earth and rockfill 
embankment (see Plate F52). The diversion dike will be 
constructed to elevation 915 based on a low water elevation of 
910 and will consist of quarry-run r~ck fill. When the diversion 
dike is completed, a slurry wall cutoff will be constructed t~ 

minimize seepage into the main dam excavation. Final details of 
this cut-off will be determined following further investigations 
to define the type and properties of river alluvium. The 
abutment areas will be excavated to sound rock priot to placement 
of any cofferdam material. 
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The cofferdam, from elevation 915 to 947, will be a zoned 
embankment consisting of an impervious core, fine and coarse 
upstream and dovnstr~am filters, and rock shells with larger 
stone on the upstream face. The downstream cofferdam will De 
constructed from ~1. 860 to 898, with a slurry wall cutoft to 
bedrock. 

The upstream cofferdam crest elevation will have a three-foot 
free-board allowance for settlem~nt and ~ave runup. Under tne 
proposed scheJule, the Watana development will be operational 
when this cofferdam is constructed, I:n a cold winter, ice may 
form between~~ 176 a~d the cofferdam. The diversion tunnel is 
designed to pass this ice without ponding, therefore a freeboard 
Mllowance for ice is not included in tne cofferdam design, 

6.4.3- Tunnel Portals and Gates (*) 

A gated concrete intake structure will be located at the upstream 
end of the tunnel (see Plate F53). The portal and gate will be 
designed for an external pretsure (static) head of 250 feet. 

Two 30-foot high by 15-foot wide water pa~sages will will be 
formed in the intake structure, separated by a central concrete 
pier. Gate guides will k~ provided within the passages for the 
operation of 30-foot high ~? 15-fout wide fixed-wheel 
closure/control gates. 

Each gate will be operated by a wire rope hoist in an enclosed 
housing, and will be designed to operate with a 75-foot operating 
head (el. 945). 

Stoplog guides will be installed in the div~rsion tunnel to 
permit dewatering of the diversion tunnel for plugging 
op~rations. The stoplogs will be in sections to facilitate 
relatively easy handling, with a mobile crane uaing a follower 
beam. 

6.4.4 - Final Closure and Reservoir Filling (*) 

Upon completion of the Devil Canyon Dam to a height sufficient to 
allow ponding to a level above the outlet facilities, the 
intake gates will be partially closed, allowing for a discnarge 
of minimum environmental flows while raising the upstream vatP.r 
level. Once the level rises above the lover level of discharge 
valves, the diversion gates will be permanently cloaed and 
discharge will be through the 90-inch diameter fixed-cone valve3 
in the dam. The diversion tunnel will be plugged vith conc~ete 
aad curtain g~outing pe ~armed around the ?lug. C~nstruction 

vill take approaimat~ly 1 year. During this time the r~servoi~ 
will not be allowed to rise above el. 1,135 unless a flood 
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exc~eding the outlet works capacity occurs. In this case the 
water level will be allowed to rise as ne~ded to store the flood, 

6.~- Outlet Facilities (**) 

Th~ primary function of th~ outlet facilities is to provide for dis­
charge in conjunction with the power faciliti~s, of routed floods 
with up to 1:~0 years recurrence period at the Devil Canyon Res~rvoir. 
This will require a total discharge capacity of 42,000 cfs. The us~ of 
fixed-cone valves will ensure that downstream erosion will be minimal 
and nitrogen supersaturation of the releases will be reduced to 
acceptable levels, as in the case of the Watana development. A further 
function of these rel~ases is to provide an emergency drawdown for the 
reservoir, should maint~nance be necessary on tne main dam or low lev~l 

submerged structures, and also to act as a diversion facility during 
the latter part of the construction period, 

The outlet facilities will be located in the main dam, as shown on 
Plate F48, and will incorporate seven fixed-cone discharge valves set 
in the lower part of the arch dam, 

8510.1 

6.5.1 -Outlet (*) 

The fixed-cone type discnarge valves will be located at two 
elevations: the upper group, consisting of four 102-inch 
diameter valves, will be set at el. 1,050, and the lover group of 
three 90-inch diameter valves ~ill oe set at elevation 930. The 
valves will be ~nstalled nearly radially (normal to the dam 
centerline) with the points of impact of the issuing jets 
staggered as shown in Plate F48. 

The fixed-cone valves will be installed on individual conduits 
passing through the dam, set close to the down¥tream face, and 
protected by upstream ring follower gat~s located in separate 
chambers within the dam. Provisions will be made for maintenance 
and removal of the valves and gates, The gates and valv~s will 
be linked by a 20-foot high gallery running across the dam and 
into the left abutment, where access will be provided by means of 
a vertical shaft exiting through the thrust block, Although 
secondary access will be provid~d via a similar shaft from th~ 

north abutment, primary access and installation ar~ both from the 
south side. 

The valve and gate assemblies will be protected by individual 
trashracks in~talled on the upstream face. The racks will be 
removable along guid~s running on the upstream dam face. ~ 

travelling gantry crane will be used for raising the racks, 
Guides will be installed for th~ installation of bulkh~ad gat~s. 
if rP-quired, at the upstream face. Th~ bulkhead ~ates ~ill be 
handled by th~ travelling gantry crane. 
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6.5.2 - Fixed-Cone Valves (*) 

The 102-inch diameter valves operating at a gross head of 405 
feet and the 90-inch diameter valves operating at a head of 525 
feet are within current precedent considering the valve size and 
the static head on the valve. The valves will be located in 
individually heated rooms and will be provided with electric 
jacket heaters installed around the cylindrical sleeve of each 
valve. The valves will be capable of year-round operation, 
although winter operation is not contemplated. Normally, when 
the valves are closed, the upstream ring :allover gates will also 
be cloaed to minimize leakage and freezing of water through the 
valve seats, 

The valves will be operated remotely by two hydraulic operators. 
Operation of the valves will be from either Watana or by local 
operation. 

6.5.3 - Ring Follower Gates (*) 

Ring follower gates will be installed upstream of each valve. 
The ring follower gates will have nominal diameters of 102 and 
90 inches and will be of welded or cast steel construction. The 
gates will be designed to withstand the total static head under 
full reservoir. 

The design and arrangement of the ring follower gates will be as 
for Watana. 

6.5.4 - Trashracks (*) 

A steel trashrack will be installed at the upstream entrance to 
each water passage to prevent debris from being drawn into the 
discharge valves. The bar spacing on the racks will be approxi­
mately six inche~. Provision will be made for monitoring head 
loss across the racks. 

6.5.5- Bulkhead Gates (*) 

The bulkhead gates will be installed only under balanced head 
conditions using the gantry crane. The gates will be 13 feet and 
11 feet s~uare for the upper and lower valves, respectively. 

Each gate will be designed to withstand full differential head 
under maximum r~9ervoir water level. One gate for each valve 
size has been assumed. The gates will be stored at the dam crest 
level. 
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A tempo~ary cover will be placed in tne bulkhead gate check at 
trasnrack level to prevent deb~is from getting behind the 
trashracks. 

The bulkhead gates and trashracks will be handled by an elect~ic 
traveling gantry type crane located on the main dam crest at 
el. 1,463. The crane and lifting arrangement will have provision 
for lowering a gate around the curved face of the dam. 

6,6 - Spillway (**) 

The spillway at Devil Canyon will be located on the north side of the 
canyon {see Plate F54). The upstream control structure will be 
adjacent to the arch dam thrust block and will discharge down an 
inclined concrete-lined chute constructed on the steep face of the 
canyon vall. The chute will terminate in a flip bucket which will 
direct flows downstream and into the river. 

The Devil Canyon spillway in combination with the outlet works is 
designed to pass the routed PMF from Watana during both Stages II and 
III. The maximum outflows from the spillway would be 351,000 cfs and 
333,000 cfs in Stages II and Ill, respectively. The maximum water 
levels would be el. 1,465.6 and el. 1,463.1 in Stages II and Ill, 
These levels will be below the top of the parapet wall on the concrete 
arch section of the the dam (el. 1,466.0). The capacity of the 
spillway and outlet works is app~oxi~tely 280,000 cfs at a water level 
of el. 1,456.0. This exceeds the 95 percent upper one sided 
confluence level for the 10,000 year flood inflow of 262,000. Thus the 
project can release the 10,000 year flood without tne water level 
exceeding el. 1,456.0. 

851011 

6.6.1- Approach Channel and Control Structure (*) 

The approach channel will be excavated to a depth varying between 
100 feet and 176 feet in the bedrock with a width of just over 
130 feet and an invert elevation of 1,375. 

The control structure, as shown in Plate F55, will be a th~ee-bay 

concrete structure set at the end of the channel. Each bay will 
incorporate a 61-foot high by 48-foot wide gate on an 
ogee-crested weir and, in conjunction with the other gates, will 
control the flows passing through the spillway. The gates will 
be radial type operated by individual hydraulic hoists. 

A gallery will be provided within the mass concrete weir from 
which grouting can be carried out and drain holes can be drilled 
as a continuation of the grout curtain and drainage beneath the 
main dam. The main access ~oute will cross the control structure 
deck upstreaM of the gate tower and bridge structure. 
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&.6.2 - Spillway Chute {*~) 

The spillway chute will be excavated in the steep north face of 
the canyon for a distance of approximat~ly 900 feet, 
terminating at el. 1,000. The chute will taper uniformly over 
its length from 176 feet at the upstream end to 150 f~et 

downstream. The chute will be concrete-lin~d with inv~rt and 
wall slabs anchor~d to the rock. 

The v~locity at the lower end of the chute will be approxi~ately 
150 ft/sec. In order to prevent cavitation of the chute 
surfaces, air will be introduced into the discharges. As at 
Watana, air will be dravn in along the chut~ via an underlying 
aeration gallery and offshoot ducts extending to the downstream 
side of a raised step running transverse t~ the chute. 

An extensive underdrainage system will be provided to ~nsure 
adequat~ underdrainage of the spillway chute and stability of the 
structure. This system is designed to prevent exc~ssive uplift 
pressures due to reservoir s~epage under the control structur~ 
and from groundwater and seepage through construction joints from 
the high velocity flows within the spillway itself. 

The dam grout curtain and drainage system will be extended under 
the spillway control structure utilizing a gallery through th~ 

rollway. A system vf box drains will b~ installed for the entire 
length of the spillway under the concr~te slab. To avoid block­
age of the system by freezing of the surface drains, a 30-foot 
deep drainage gallery will also be construct~d along toe entire 
length of the spillway. Drain holes from the surface drains will 
intersect the Fallery. To ensur~ adequate f~undation quality for 
anchorage, consolidati~n grouting will be undertaken tu a depth 
of 20 f~et. Drainage holes drill~d into the base af the hi~h 
rock cuts will ensure increased stability of the excavation. 

6.6.3 - Flip Bucket (**) 

The spillway chute will t~nninat~ in a mass concrete flip buc~~t 
founded on sound rock at el. 970, approximately 100 feet above 
the river. Detailed geom~try of the curve of the fiow surface ~f 
the bucket will be confirmed by means of hydraulic model tests. 
A grouting/drainage gall~ry will be provided within th~ buc~~~. 

The jet issuing from tne buck~t will be direct~d down~tream and 
parallel to the river alignment, 

&.6.4 - Plunge Pool (o) 

The impact area of the issuing spillway discharge will b~ limited 
to the ar~a of the river surface downstr~a111 ta prevent 
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excessive erosion of the canyon walls. This will be done by 
appropriate shaping of tn~ (low surface of the flip bucket on the 
basis OL model studies. Over this impact area the alluvial 
~aterial in the riverbed will be excavated down to sound rock to 
provide a plunge pool in which most of the inherent energy of the 
discharges will be dissipated, although some energy will already 
have been dissipated by friction in the chute and in dispersion 
and friction through the air. 

6.7- Emergeney SpillYay 

(This section deleted) 

6.8 - Power Facilities (*} 

851011 

6,8.1 - Intake Structure (*) 

The intake structure will b~ located on th~ north side of the 
canyon, Four sets of intake openings will be provided. The 
intake openings and power tunnels will be grouped in pairs so 
that each turbine may be supplied by water passing through two 
sets of intake openings. Each set of intake openings will 
consist of an upper and lower opening. The reservoir level will 
vary between elevations 1,455 (in the winter) and 1,405 in the 
summer of low flow years. In most years the reservoir water 
level is expected to stay above el. 1,435 all year. Wh~n tne 
reservoir is at its maximum level the water will normally be 
withdrawn frorn the top opening in each set. As the reservoir 1s 
drawn down in August and September, the lower opening will be 
used, Each opening will be provided with a set of trashracks and 
a provision for placing sliding steel closure shutters downstream 
from th~ intake opening. The trash racks and shutters will be 
removed for maintenance. 

The intake will be located at the end of an approximately 
200-foot long unlined approach channel. The overburden in this 
area is estimated to be approximately ten feet deep. The 
excavation for the intake structure will require four tunnel 
portals on 60-foot centers, Rock pillars approximately 32 feet 
wide by 38 feet deep will separate the portals. 

6,8.2 - Intake Gates (*) 

Each of tne four powerhouse intake tunnels will have a single 
fixed-wheel intake g. te 20 feet wide by 24 feet hi~h. The 
gates will have an upstream skinplate and seal and will be 
ope~ated by hydraulic or ~ire rope hoists located in heated 
enclosures immediately below d~ck level. The g3tes, which will 
normally close under balanced head conditions to permit 
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dewatering of the penstock and turbine water passages for turbine 
inspection and maintenance, will also be capable of closing under 
their own weight with full flow conditions and maximum reservoir 
water level in the event of runaway of the turbine • A heated 
air vent 1ill be provided at the intake deck to satisfy a1r 
demand re•' •Jirements when the intake gate is closed with flowing 
water conditions. 

6.8.3- Intake Bulkhead Gates (*) 

A bulkhead gate consisting of two sections will be provided for 
closing the intake openings. The gate will be used to permit 
inspection and maintenance of the intake gate and intake gate 
guides. The gates will be raised and lowered under balanced head 
conditions only. 

6.8.4 - Intake Gantry Crane (*) 

A 50-ton capacity electrical traveling g3ntry crane will be 
provided on the intake deck at elevation 1,466 for handling the 
trashracks, and intake bulkhead gates and for s~rvicing the 
intake gate equipm~nt. 

6.9 - Penstocks (**) 

The power plant wi 11 have four pens tacks, one for each unit. The maxi­
mum static head on each penstock will be 638 feet, as measured from 
nonnal maximum operating level (el. 1,455) to centerline distributor 
level (el. 817). An allowance of 35 percent has been made for pressur~ 

rise in the penstock under transient conditions, giving a maximum head 
of 861 feet. Maximum extreme head (including transient loadings) 
corresponding to maximum reservoir flood level will be 876 feet, 

The penstock tunnels are fully concrete-lined. In addition a 250-foot 
section upstream of the powerhouse which ~ill be steel-lined. The 
inclined sections of the concrete-lined penstocks will be at 55° to the 
horizontal. 

851011 

6.9.1- Steel Liner(*) 

The steel-lined penstock will be 15 feet in diameter. The first 
50 feet of steel liner immediately upstream of the powerhouse 
will be designed to resist the full internal pressure. The 
'remainder of the steel liner, extending another 200 feet 
upstream, will be designed to partially resist the internal 
pressure together with the rock. Beyond the steel liner, the 
hydraulic toads will be supported s~l~ly by the rock tunnel with 
a concrete liner, 

The steel liner will be surrounded by a concrete infill with a 
minimum thickness of 24 inches. A tapered steel trans i. t ion will 
be 
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provided at the junction between the steel liner and the concrete 
liner to increase the internal diameter from 15 feet to 20 feet. 

6.9.2 -Concrete Liner (*) 

The thickness of the concrete lining will vary with the design 
hea~. with the minimum thickness of lining being 12 inches, 
The internal diameter of the concrete liner will be 20 feet. 

6.9.3- Grouting and Pressure Relief System(**) 

A comprehensive drainage system will be in s talled to protect the 
underground caverns against seepage from the high pressure 
penstocks and reservoirs, The system will congist of small 
diameter boreholes set out in an array to intercept the jointing 
in the rock. Grouting around the penstocks will also be 
undertaken. 

6.10- Powerhouse and Related Structures (**) 

The underground powerhouse complex will be constructed in the north 
side of the canyon. This will require the excavation of three major 
caverns (powerhouse, transformer gallery and surge chamber), with in­
terconnecting rock tunnels for the draft tubes and isolated phase bus 
ducts. 

An unlined rock tunnel will be constructed for vehicular access to the 
three main rock caverns. A second unlined rock tunnel will provije 
access from the powerhouse to the foot of the arch dam. 

Vertical shafts will be required for personnel access by elevator to 
the underground powerhouse, for oil-filled cable from the transformer 
gallery, and for surge chamber venting, 

The draft tube gate gallery and cavern will be located in the surge 
chamber cavern, above maximum design surge level. 

The general layout of the powerhouse complex is shown on Plates F63, 
F64 and F65. The transformer gallery will be located upstream of the 
powerhouse cavern and the surge chamber will be located downstream of 
the powerhouse cavern. The spacing between the underground caverns 
will be fixed so as to be at least 1.5 times the main span of the 
larger excavation. 

851011 

6.10.1- Access Tunnels and Shafts(**) 

The 3,000-foot long main access tunnel will connect the power­
house cavern at el. 858 with the canyon access road on the 
north bank. A secondary access tunnel will run from the main 
powerhouse access tunnel to the foot of the arch dam for routine 
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maintenance of the fixed-cone valves. Branch tunnels from the 
secondary access tunnel will provide construction access to the 
lower sect ion of the penstocks at el. 820. Separate l.ranch 
tunnels from the main access tunnel will give vehicle access to 
the transformer gallery at el. 896 and the draft tube gate 
gallery at el. 908. The maximum gradient on the permanent access 
tunnel will be eight percent; the maximum gradient on the 
secondary access tunnel will be nine percent. 

The cross section of the access tunnels, which will be dictated 
by requirements for the construction plant, will be a modified 
horseshoe shape 35 feet wide by 28 feet high. 

The main access shaft will be located at the north end of the 
powerhouse cavern, providing personnel access by elevator from 
the surface. Horizontal tunnels will be provided from this shaft 
for pedestrian access to the transformer gallery and the draft 
tube gate gallery. At a higher level, access will also be 
available to the fire protection head tank. 

6. 10.2 - Powerhouse Cavern (*) 

The main powerhouse cavern is designed to accommodate tour verti­
cal-shaft Francis turbines, in line, with direct coupling to 
synchronous generators. 

The unit spacing will be 60 feet with an additional 110-foot 
service bay at the south end of the powerhouse for routine 
maintenance and construction erection. The control room will be 
located at the north end of the main powerhouse floor. The width 
of the cavern will be sufficient for the physical size of the 
generator plus galleries for piping, air-conditioning ducts, 
electrical cables, and isol~ted phase bus. The overall size of 
the powerhouse cavern will be 74 feet wide, 360 feet long, and 
126 feet high. 

Multiple stairway access points will be available from the 
powerhouse main floor to each gallery level. Access to the 
transformer gallery from the powerhouse will be by a tunnel fro1n 
the access shaft or by a stairway through each of the four bus 
tunnels. Access will also be available to the draft tube gate 
gallery by a tunnel from the main access shaft. 

A service elevator will be provided far access from the service 
bay area on the main floor to the machine shop, and the 
dewatering and drainage galleries on the lower floors. Hatches 
will be provided through all main floors far installation and 
routine rna intenance of pu.mps, va 1 ves and other heavy equipment 
using the main powerhouse crane. 
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&.10.3- Transformer Gallery (**) 

Th~ transformers will be located underground in a separate 
unlined rock cavern, 120 feet upstream of the powerhouse 
cavern, with four interconnecting tunnels for the isolated phase 
bus. There will be 12 single-phase transformers with one group 
of three transformers for each generating unit. for increased 
reliability, one spare transformer and one spare HV circuit will 
be provided, The station service trangformers and the surface 
facilities transfonners will be located in the bus tunnels. 
Generator excitation transfonners will be located on the main 
powerhouse floor. The overall size of the transformer gallery 
will be 43 feet wide, 40 feet high, and 44& feet long; the bus 
tunnels will be 14 feet wide and 14 feet high. 

High voltage cables will be taken to the surface in two 7.5-foot 
internal diameter cable shafts, and provision will be made for an 
inspection hoist in each shaft • 

Vehicle access to the transfonner gallery will be from the south 
end via the main powerhouse access tunnel. Personnel access will 
be from the main access shaft or through each of the four 
isolated phase bus tunnels • 

&.10,4- Surge Chamber(**) 

A simple surge chamber will be c~nstructed 120 feet downstream of 
the powerhouse to control pressure fluctuations in the turoine 
draft tubes and tailrace tunnel under transient load conditions, 
and on machine start-up. The chamber will be common to all four 
draft tubes. The overall size of the chamber will be 75 feet 
wide, 240 feet long, and 190 feet high • 

The draft tube gate gallery and crane will be located in the same 
cavern, above the maximum anticipated surge level. Acc~ss to the 
draft tube gate gallery will be by a rock tunnel from th~ main 
access tunnel. The tunnel will be widened locally for storage ~f 
the draft tube gates. 

The chamber will be an unlined rock eKcavation with localized 
rock support as necessary for stability of the roof arch and 
walls. The guide blocks for the draft tube gates will be of 
reinforced concrete anchored to the rock excavation by rock 
bolts. 

&.10.5- Draft Tube Tunnels(*) 

The orientation of the draft tub~ tunnels will oe 300°. The 
tunnels will be 19 feet in diameter and steel- and concrete­
lined, with the concrete having a thickness of about two feet. 
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6.11 -Tailrace Tunnel {*) 

The tailrace pressure tunnel will convey power plant discharge from the 
surge chamber to the river. The tunnel will have a modified 
horseshoe cross section with an internal dimension of 38 feet, and ~ill 
be concrete-lined throughout with a m1n1mum thicknes~ of 12 inches. 
The length of the tunnel is 6,800 feet. 

The tailrace portal site will be located at a prominent steep rock face 
on the north bank of the river. The portal outlet is rectangular in 
section, which reduces both the maximum outlet velocity (eight ft/sec} 
as well as the velocity he~d losses. Vertical stoplog guides will be 
provided for closure of the tunnel for tunnel inspection and/or 
maintenance. 

6.12- Access Plan(**) 

851011 

6.12.1 -Description of Access Plan {*) 

Access to the Devil Canyon development will consist rrimarily of 
a railroad extension from the exi~ting Alaska Railroad at Gold 
Creek to a railhead and storage facility aJjacent to the Devil 
Canyon camp area. From here materials and supplies will be 
distributed using a system of site roads, 

To provide fle~ibility of access the railroad e~tension will be 
au~ented by a road between the Devil Canyon and Watana damsites, 
The availability of both road and rail access ~ill reduce the 
schedule and cost ri~ks associat~d ~ith limited access. 

This road connection will also be required for travel between 
Watana and Devil Canyon by the p~st-construction operati~n and 
maintenance personnel who will be stationed at Watana. 

6.12.2- Rail Extension(*) 

Except for a two-mile section ~h~re the route traverses steep 
terrain alongside the Susitna River, the railroad will climb 
steadily for 12.2 miles from Cold Creek to the railhead facility 
near the Devil Canyon camp. 

Nearly all of the rout~ traverses potentially frozen Basal till 
on side slopes varying from flat to moderately steep. Several 
streams are crossed, requiring the construction of large 
culverts. However, where the railroad crosses Jack Long Creek 
small bridges will be built to minimize impacts to the aquatic 
habitat. In view of the construction conditions it is estimated 
that it will take eighteen months to two years to complete the 
extension. Therefore construction should start two years prlor 
to commencement of the main works at Devil Canyon. 
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The railroad extension will be designed in accordance with the 
parameters set out below: 

Maximum grade 
Maximum curvature 
Design loading 

2.5% 
10° 
E-72 

These parameters are consistent with those presently being us~d 
by the Alaska Railroad. 

6.12.3- Connecting Road (**) 

From the railhead facility at Devil Canyon a connecting road will 
be uuilt to a high-level suspension bridge approximately one 
mile Jownstream of the damsite. The r~~te then proceeds in a 
north- easterly direction, crosses Devil ~reek and swings around 
past Swimming Bear Lake at an elevation of 3,500 feet before 
continuing in a southeasterly direction through a wide pass. 
After crossing Tsusena Creek, the road continues south to the 
Watana damsite, The overall length of the road is 37.0 miles. 

In general the alignment crosses good soil types with bedrock at 
or near the surface. Erosion and thaw settlement problems should 
not be a problem since the terrain has gentle to moderate slopes 
which will allow roadbed construction without deep cuts. 

The connecting road will be built to the same standards and in 
accordance with the de$ign parameters used for the Watana access 
road. 

6.12.4 -Construction Schedule (**) 

the 1,790-foot long high-level suspension bridge crossing the 
Susitna River is the controlling item in the construction 
schedule, requiring three years for completion. Therefore, 
access for the start of the main works at the Devil Canyon 
damsite will utilize the Watana access road. 

6.12.5- Right-of-Way(**) 

The road and railroad routes mainly traverse terrain with gentle 
to moderate side slopes, where a right-of-way width of 200 feet 
will be sufficient. Only in areas of major sidehill cutting and 
deep excavation will it be necessary to go beyond 200 feet. 

6.13- Site Facilities(*) 

The construction of Devil Canyon will require various facilities to 
support the construction activities tnroughout the entire construction 
period. Following construction, the planned operation and maint~nance 
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of Devil Canyon will be centered at Watana; therefore, a m1n1mum of 
facilities at the site will be required to maintain the project during 
operation, 

As described for Watana, a camp and construction village will be 
constructed and maintained at the project site. The camp/village will 
provide housiog and living facilities for 1,900 people during 
construction. Other site facilities will include contractors' work 
areas. site power, services, and communications. Items such as power 
and communications and hospital services will also be required for 
construction operations independent of camp operations. Electric power 
will be provided fro~ Watana. 

851011 

6.13.1- Temporary Camp and Village (**) 

A tentative location for tbe camp/village is on tbe south bank of 
the Susitna River between the damsite and Portage Creek, 
approximately 2.5 miles aouthweat of the Devil Canyon Dam (see 
Plate F70). The south side of the Susitna vas chosen because the 
main access road in this area will be from the south. South­
facing slopes will be used for the camp/village location. 

The camp will consist of voodframe dormitories with modular ~ess 
halls, recreatioual buildings, bank, post office, fire station, 
warehouses, hospital, oftices, etc. The camp will accommodate 
approximately 1,400 workers. 

The village. designed for approximately 150 families, will be 
grouped around a service core containing a school, gymnasium, 
stores, and recreation area. 

The two areas will be separated to provide a buffer zone. The 
hospital will serve both tbe main camp and the village. 

The camp location will be separated from the work areas by ap­
proximately one mile. Travel time to the work srea will 
generally be less than 15 minutes. 

The camp/village will be constructed in stages to accommodate the 
peak work force. The facilities will be designed for the peak 
work force plus ten percent for "turnover". The "turnover" will 
include provisions for overlap of workers and vaca~ions. The 
conceptual layouts for the camp/village are presented in Plates 
F72 and F73. 

Construction camp buildings will consist largely of factory-built 
modules assembled at site to provide the various facilities 
required. The modules will be fabricated with heating, lighting, 
and plumbing facilities, interior finishes, furnishings, and 
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equipment. ~odul~s will be supported on ti~ber cribbing or 
blocking approximately two feet above ~rade. 

Larger structures sucn as the central utilities building, gym, 
and warehouses will be pre-engineer~d steel-framed structures 
with •etal cladding. 

The various buildings in the camp are identified on Plate F72. 

6.13.2- Site Power and Utilities (**) 

(a) 

(c) 

Pover ('*'*) 

A 34S kV transmission line from Watana and a substation will 
be in service during the construction activities. Two 
transformers will be installed at the substation to reduce 
the line voltage to the desired voltage lavels. 

The peak damand during construction is estimat~d at 20 MW 
for the camp/village and four MW for construction 
requirements. The distribution system for the camp/~illage 
vill be 4.16 kV. 

The water supply system will serve the entire camp/village 
and s~l~cted contractors' vork ar~as. The wat~r supply 
system will provide for potable water and fir~ protection. 
The estimated peak ~pulation to be served will be 1,940 
(1,410 in the camp and 530 in the village). 

Th~ principal source of water will be tne Susitna Riv~r. 
The water will oe treated in accordanc~ with the U.S. 
Environmental rrotection Agency (EPA) primary and secondary 
requirements and with Drinking Water Standards of the Stat~ 
of Alaska Department of Environmental Conservation (ADEC). 

Wastewater (**) 

One wastewater collection and treatment system will s~rve 

the camp/village. Gravity flow lines with lift stations 
will be used to collect the wastewater from all of the camp 
and village facilities. The "in-camp" and "in-village" 
collection systems will b~ run through the p~rmawalks and 
utilidors so that the collection system will always o~ 

protected from the el~ments. 

At the village, an aerated collection basin will b~ in­
stalled to collect the sewage. Lhe s~wage will be pump~d 
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sewag~ treatment plant. 

Chemical toil~ts locac~d droun~ th~ sit~ will b~ St!rvi~t!d by 
sewage trucks which will dischar6e dir<:!ctly int •) the ScW<l6~ 

treatment plant, 

Th~ sewage tr~atruent syst~m will b~ a biolo6ical systt!m with 
lagoons. The syst~m will be d~signed to rn~~t Alaska ADEC 
and Federal EPA standards. Tit~ laguons and syst~on will bt! 
modular co allow fur gr~wth ~nd contra~tion of th~ 

camp/village. 

The location of tho! treatment plant is shown on Platt' F"70. 
The location was st!lecto!d tv avoid t'nllt!C<:!Ss.:ary vdvrs in 
the camp. 

The sewage plant will discharg~ its trcato!J t'tflu~nt tJ th~ 

Susitna River. All tr<:!at~d sludg~ wiU bt! ~Lspuscj ..It in an 
approved solid waste sanitary tandfill. 

6. 13,)- Contractors' Area (w*) 

Contractors on the site will r~quir~ ottLces, worksnvps, war~ 

houses, stora~t' ..ireds, dnd taori.:ation sill.lps. Tn<!St' "'ill :It! 

located on th~ south sid~ of en~ Susitna Rivt'r n~ar tnt! d<Jm 
-;it<!. 
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7 - DEVIL CANYON RESERVOIR STAGE II (*) 

The Devil Canyon reservoir, at a normal operating level of 1,455 feet, 
will be approximately 26 miles long with a ma~imum width of 
approximately 1/2 mile. The total surface area at normal operating 
level will be 7,800 acres. Immediately upstream of the dam, the 
maximum water depth will be approximately 580 feet. The minimum 
reservoir level will be 1,405 feet during normal operation, resulting 
in a maximum drawdown of 50 feet. The reservoir will have a total 
capacity of 1,100,000 acre-feet of which 350,000 acre-feet will be live 
storage. 
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8 - TURBINES AND GENERATORS - DEVIL CANYON STAGE II (**) 

8.1 -Unit Capacity (**) 

The Devil Canyon powerhouse will have four generating units, each with 
a maximum output of 173 HW based on the full reservoir level at 
elevation 1,455 and a corresponding net head of 600 feet. The net head 
on the plant will vary from 545 feet to 600 feet. Unit characteristics 
including generator outputs are described in Table F.l. 

The operating head for rating the unit will be the mLnLmum net head of 
545 feet. Rated unit output at this head is 1~0 MW. 

The generator rating has been selected as 192 MVA with a 90 p~rcent 
power factor to match the maximum in turbine output under maximum head. 
Generator output is assumed to be 98 percent of the turbine output at 
full load. 

8.2 - Turbines (**) 

The turbines will be of the vertical-shaft Francis type with steel 
spiral casing and a concr~te lined elbow-type draft tube. The draft 
tube vill have a Jingle water passage vith no pi~rs. 

HaKimum and minimum net heads on the turbine will be 600 feet and 545 
feet, respectively. The full-gate output of the turbines will be about 
177 MW at maximum net head and 153 ~W at minimum net head, For 
study purposes, the best ef:iciency (best-gate) output of the unit3 has 
been assumed at 85 percent of the full-gate turbine output. 

8.3 - Generators (o) 

The four gen~rators in the Devil Canyon powerhouse will be of the 
vertical-shaft, overhung synchronous directly connected to the 
vertical Francis turbines. 

The generators will be similar in construction and design to the Watana 
generators. The general featur~s described in Section 3.2 for the 
stator, rotor, eKcitation system, and other details also will apply for 
the Devil Canyon generators. 

The rating and characteristics of the generatorJ witt ~e as follows: 

Rated Capacity: 192 MV~, 0.9 power factor 

Rated Power: 170 MW 

Rated Voltage: 15 kV, 3 phase, 60 Hert~ 
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Synchronous Speed: 225 rpm 

Inertia Constant: 3.5 MW-Sec/!1Vd. 

Short Circuit Ratio: 1.1 (minimum) 

Efficiency at Full Load: 98 percent (minimum) 

8,4 - Governor System (o} 

A governor system with electric hydraulic governor actuators will be 
provided for each of the Devil Canyon units. the system will be the 
same as for Watana (see .S~ction J,4). 
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9 - APPURTENANT EQUIPMENT - DEVIL CANYON - STAGE II 

9.1- Miscellaneous Mechanical Equipment (o) 

851011 

9.1.1- Powerhouse Cranes (o) 

Two overhead type powerhouse cranes will be pr~vided at Devil 
Canyon as at Watana. The crane capacity will be approximately 
200 tons. 

9.1.2- Oraft Tube Gates (o) 

Draft tube gates will be provided to permit dewatering of the 
turbine water passages for inspection and maintenance of the 
turbines. The arrangement of tne draft tube gates will be the 
same as for Watana, except that only two sets of gates will be 
provided, each set with two 21-foot wide by 10.5-foot high 
sections. 

9.1.3 - Draft Tube Gate Crane (o) 

A crane will be installed in the surge chamber for installation 
and removal of the draft tube gates. The crane will be either a 
monorail (or twin monorail) or a gantry crane with an approximate 
capacity of 30 tons. The crane will be pendant-operated and have 
a two point lift. A follower will be used with the crane for 
handling the gates. The crane runway will be located along the 
upstream side of the surge chamber and will extend over the 
intake for the compensation flow pumps as well as a gate 
unloading area at one end of the surge chamber. 

9.1.4- Miscellaneous Cranes and Hoists (o) 

In addition to the powerhouse cranes and draft tube gate cranes, 
the following cranes and hoists will be provided in the power 
plant: 

o A 5-ton monorail hoist in the transformer gallery for 
transformer maintenance; 

o Small overhead, jib, or A-frame type hoists 1n the machine 
shop for handling material; and 

o A-frame or monorail hoists in other powerhouie areas for 
handling small equipment. 
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9.1.5- Elevators (o) 

Access and s~rvice elevat~rs will be provid~d tor the power plant 
as follows: 

o Access elevator fro~ the control building to the 
powerhouse; 

o Service elevator in the powerhouse service bay; and 

o Inspection hoists in cable snafts. 

9.1.6- Power Plant Mechanical Service Systems (o) 

Th~ power plant mechanical service systems for Devil Canyon will 
be essentially the sam~ as discussed in Section 5.l(f) for 
Watana, except for the following: 

o There will b~ no main generator breakers in the power 
plant; theretore, circuit br~ak~r air will not be requir~d. 

The high pressure air syst~m will be used only for gov~rnor 
as well as instrument air. Th~ operating pressure will be 
600 to 1,000 psig depending on the governor system 
operating pressure. 

o An air-conditioning system will oe installed in the 
powerhouse contr~l room. 

o Heating and ventilating will be required for the entrance 
building to the access shaft in th~ south abutment. 

~ For preliminary design purpos~s. only one draina~~ and ~ne 
dewatering sump have b~en provided in the poverhous~. Th~ 

dewatering system will also be us~d t~ dewat~r th~ intake. 

9.1.7- Surface Facilities Mechanical Service Systems (o) 

The entrance building above th~ pov~r plant will have only d 

heatin, and ventilation syst~m. The mechanical servic~s in th~ 
standby p~wer building will include a heating and ventilation 
system, a fuel oil system, and a fir~ pr~t~cti~n system, as 3t 

•atana. 

9.1.8- Machine Snop Facilities (oJ 

A machine shop and tool room will be l~cat~d tn tn~ powerhouse 
s~rvice bay area to tak~ car~ of maint~nanc~ wor~ at the plant. 
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The facilities will not be as extensive as at Watana. Some of 
the larger components will be transported to Watana for necessary 
machinery work. 

9.2 - Accessory Electrical Equipment (o) 

851011 

9.2.1 - General (o) 

The accessory electrical equipment described below includes the 
following: 

o Main generator step-up 15/345 kV transformers; 

o Isolated phase bus connecting the generator and 
transformers; 

o 345 kV oil-tilled cables from the transformer terminals co 
the switchyard; 

o Control systems; and 

o Station service auxiliary ac and de systems. 

Other equipment and systems described include grounding, lighting 
syscem and communications. 

The main equipment and connections in the power plant are shown 
in the single line diagram (Plate F68). The arrangement of 
equipmenc in the powerhouse, transformer gallery, and cable 
shafts is shown in Plates F63 to r65. 

9.2.2 - Transformers and HV Connections (o) 

Twelve single-phase transformers and one spare transformer will 
be located in the transformer gallery. Each bank of the thre~ 
single-phase transformers will be connected to one generator by 
isolated phase bus located in bus tunnels. The HV t~rminals ot 
the transformer will be connected to the 345 kV switchyard by 345 
kV sinile-phase, oil-filled cables installed in 800-foot long 
vertical shafts. There will be two sets of three single-phase 
345 kV oil-filled cables installed in e~ch cable shafc. Qn~ 

additional set will be maint3ined as a spare chree-phas~ cable 
circuit in the second cable shaft. These caole shafcs will also 
contain che control and power cables b~tween che pow~rhou~e and 
the surfac~ control room, as well as em~r~ency power ~ables from 
the diesel generators at th~ surface to the und~rground 
facilities. 
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9.2.3 - Main Transformers (o) 

The transformers will be of the single-phase, two-winding, 
oil-imm~rsed, forced-oil water-cooled (FOW) type. A total of 
twelve single-phase transformers and one spare transformer will 
be provided, with rating and charact~ristics as follows: 

Rated capacity: 
High Voltage Winding: 
Basic Insulation ~evel 
(BIL) of HV Winding: 
Lov Voltage Winding: 
Transformer Impedance: 

9.2.4 - Generator Isolated Phase Bus {o) 

70 MVA 
345/1.73 kV, grounded Y 

1300 kV 
1) kV, Delta 
IS percent 

Isolated phase bus connections will be located between the 
generator and the main transformer. The bus will be of the 
self-cooled, welded aluminum tubular type with design and 
construction details generally similar to the bus at the Watana 
power plant. The rating of the main bua will be as follows: 

Rated current: 
Short circuit current mom~ntary: 
Short circuit current 
symmetrical: 
Basic Insulation Level (BIL): 

9.2.)- 34) kV Oil-Filled Cable (o) 

9000 amps 
240,000 amps 

1)0,000 amps 
!SO kll 

The cables will be rated for a continuous maximum curr~nt of 400 
amps at )4) kV +) perc~nt. The cables will be ot single-core 
construction with oil flowing through a central oil duct within 
the copper conductor. The cables will be installed in the 
800-foot cable shafts from the transformer gallery to the 
surface. No cabl~ jointing will be necessary for this 
installation length. 

9.2.&- Control Systems (o) 

The Devil Canyon power plant will be design~d to be operated as 
an unattended plant, the plant will be normally controlled 
through sup~rvisory control from tn~ Susitn~ Ar~a Control C~nt~r 
at Watana, The plant will, nowev~r, be pr~vided with a contr~l 
room with suHici~nt control, indication, and annunciation 
~quipm~nt to enabl~ the plant to be op~rat~d during ~mer~~nci~s 
by one operator in the control room. In ad.:li.tion, for the 
purpose of t~sting and commissioning 3nd maint~nanc~ of the 
plant, local control boards will b'l!' 111ount~d on th~ pow~rhous~ 

floor n~ar each unit, 
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Automatic Load-frequency control of the four units at Devil 
Canyon will be accomplished through the central comput~r-aided 
control syst~m located at the Watana Area Control Center. 

The power plant will be provided with "black start" capability 
similar to that provided at Watana to enable the start of one 
unit without any power in the powerhouse or at the switchyard, 
except that provided by one em~raency diesel denerator. Aft~r 

the start- up of one unit, auxiliary station service power will 
be established in the power plant and the switchyard; the 
remaining generators can then be started one after the other to 
bring the plant into full output within the hour. 

As at the Watana power plant, the control system will be designed 
to permit local-manual or local-automatic starting, voltage ad­
justing, synchronizing, and loading of the unit from th~ 

powerhouse control room at Devil Canyon. 

The protective relaying system is shown in the main single lin~ 

diagram (Plate F68) and is generally similar to that provided for 
the Watana power plant. 

9.2.7- Station Service Auxiliary AC and DC Systems (o) 

(a) AC Auxiliary System (o) 

The auxiliary system will be similar to that in the Watana 
power plant except that the switchyard and surface 
facilities power will be obtained from a 4.16 kV syst~m 
supplied by two 5/7.5 MVA, OA/FA, oil-imm~rsed transformers 
connected to generators Nos. 1 and 4, respectively. The 
4,16 kV double-ended switchgear will be locat~d in the 
powerhouse. It will have a normally-open tie breaker vnich 
will prevent parallel operation of the two sections, The 
tie breaker will close on failure of one or the oth~r of th~ 

incoming supplies. The 1400 hp compensation flow pumps will 
be supplied with power directly from the 4.16 kV system. 
Two 4.16 cables installed in the caol~ shafts will supply 
power t~ the surfac~ faciliti~s. 

The 480 V station service syst~m will consi~t ~f a main 
480 V switchgear, separate 3uxiliary boards f~r ~ach unit, 
~~sential auxiliaries b~ard, and a g~neral ~uxiliaries 

board. The main 480 V switch~ear will be supplied by two 
2,000 kVA, 15,000/480 V ~rounded wye s~aled g3s dry-typ~ 
transformers. A third 2,000 ~VA transfJr~~r ~ill be 
maintained as a spare, 

Two emerg~ncy diesel generatJrs, ~ach rat~d 500 kW. will ~~ 
connected to the ~80 V powerhuus~ ~ain switch&ear and ~.16 
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kV surface switchboard. respectively. Both diesel 
generators will be located at the surface • 

An uninterruptible high-security power supply will be 
provided for the supervisory computer-aided plan~ control 
systems. 

(b) DC Auxiliary Station Service System (o) 

The de auxiliary system vill be similar to that provided at 
the Watana plant and vill consist of two 125 V de 
lead-acid batteries. Each battery syste~ will be supplied 
by a double-rectifier charging syste~. A 48 V de battery 
system viii be provided fot supplying the supervisory and 
communications systems. 

9.2.8 - Other Accessory Electrical Systems (o) 

The other accessory electrical syste~s includin~ the grounding 
systea. lighting system, and powerhouse communications system 
will be similar in general design and construction aspects to the 
system described in Section 5.2 for the Watana power plant. 

9.3 - Svitchyard Structures and Equipment (o) 

851011 

9.3.1- Single Line Diagram (o) 

~ breaker-and-a-half single line arrange~ent will be used at the 
switchyard. This arrangem~nt was sel~cted for r~liability and 
security of the power system. Pl&te F69 shows the details Df tne 
svitchyard single line diagram. 

9.3.2- Svitchyard Structures and Layout {o) 

The switchyard layout will be based on a conventi¢nal outdoor 
type design. The design adopted for this project will prDvide 3 

two- level bus arrange~ent. This design i~ com111only known <.~s a 
low station profile. 

Th~ two-level bus arran~ement is desirabl~ b~caus~ it is less 
pron~ t¢ ext~nsive damage in cas~ of an ~a•thquak~. Due to the 
lov~• heights, it is also easier to 111aintain. 
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10 - TRANSMISSION LINES - DEVIL CANYON STAGE 11 (**) 

As part of the Stage Il Devil Canyon development, the transmission 
system vill be supplemented. two single-circuit 345 kY transmission 
lines vill be built between the Devil Canyon svitchyard at the paver 
development and the Gold Creek switching station. 

From the Devil Canyon substation the lines vill head directly vest for 
a distance of approximately one mile where they vill intersect the 
Watana to Gold Creek transmission corridor. From this point to the 
Gold Creek switching station the lines vill share the same corridor as 
the Watana lines. 

At Gold Creek, 345 kV breakers will be added in an nev bay within the 
switching station. The nev circuit breakers will provide switching and 
terminations for the incoming lines and accommodate a nev line to 
Anchorage. 
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11 - PROJECT STRUCTURES - WATANA STAGE III (***) 

This section describes the project features that will be altered or 
added during third stage construction of the Watana development. Stage 
III consists of increasing the plant capacity and energy generation by 
raising Watana Dam and the reservoir maximum normal operating level, 
and by adding tvo generating units. 

11.1 - General Arrangement (***) 

The raising of Watana Dam during Stage III will create a res~rvoir 
approximately 48 miles long with a surface area of )8,000 acres, and 
a gross storage capacity of 9,500,000 acre-feet at the normal maximum 
operating level of el. 2,185. 

The maximum water surface elevation during flood conditions will be 
2,199.) The minimum operating level of the reservoir will be el 
2,065, providing a live storage during normal operation of ),700,000 
acre-feet. 

The Stage I internal %oning vill be maintained in raising the dam. The 
nominal crest elevation of the dam will be 2,205, with a maximum height 
of 885 feet above the foundation and a crest length of 4,100 feet. Th~ 

embankment crest wilt initially be camb~red to el. 2,210 to allow for 
potential settlement. The total volume of fill material placed in th~ 
dam during this will be 26,)6),000 cubic yards, bringing th~ total 
volume of the dam to 58,470,000 cubic yards. 

A new power intake will be constructed adjacent to the existing two 
intakes. The existing intake concr~te superstructure will be raised t·, 
accommodat~ the high~r res~rvoir level. Simultaneously, the concrete 
superstructure for the outlet facilities will also be raised. The 
approach channel constructed during Stage I will b~ adequat~ fQr the 
efficient flow of water to all intakes. 

Additional power capacity will be achieved by the increased head on the 
Stage I generating units, which wer~ designed for this reservoir 
raising, and th~ two additi~nal gen~rating units installed during this 
st~ge. This installation w:tl require an ~xt~nsion of the pov~rhous~ 
cna~ber to the south of the s~rvice bay. Similar extensions will be 
required to the south of the transformer gallery and surge chamber. 
The ~xcavat~d cross sections of thes~ chambers will be the sam~ as th~ 

Stage I chambers. 

A third power shaft and tunnel bifurcating into penstocks to supply 
water to the two generating units will b@ excavat~d and lined with 
concrete from the new intake structure. The power conduit will ha~e an 
internal diameter of 24 feet. 
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The penstocks will be steel-lined fo~ a distance of 200 feet upst~eam 
of the powerhouse. The steel-lined section will have a diamete~ of 15 
feet. The ~emaining penstock ~each to the bifu~cation will be 18 feet 
in diamete~. 

The no~al reservoir fluctuation for power generation will be 120 feet, 
from the nonmal maximum pool at el. 2,185 to the minimum no~al pool at 
el. 2,065. 

The su~ge chamber extension will be hydraulically joined to the 
powerhouse cavern by two draft tube tunnels. The tu~bine discharges 
will flow from the south end of the surge chamber by a second 34 foot 
diameter concrete-lined modified horseshoe tunnel. This tunnel will 
inte~aect the Number 2 diversion tunnel, which will be used to complete 
the tunnel tailrace system, and discharge to the ~iver downstream of 
the dam. The transfo~er gallery extension vill house a bank of three 
additional single-phase 15-345/ 1.73 kV transforme~s serving the two 
gene~atora. The transfonnera will be connected by three 345 kV 
single-phase gas insulated SF6 busses, and led through an existing 
shaft to the tran-.ission yard at the surface. 

There will be no change to the outlet facilities downst~eam of the 
intake st~ucture. 

The maximum outlet works discharge ~equi~ed to pass the 50-yea~ flood 
at Watana without operating the spillway is app~oximately 24,000 cfs. 
In combination with a powerhouse flow of 7,000 cfs this will cause the 
Watana water level to be ~aised to el. 2,193. The ave~age powe~house 
flow du~ing the paasing of the 50-year flood may ~each 9,900 cfs. This 
may result in Watana outflows of 33,900 cfs. The resulting inflow to 
Devil Canyon may ~each approximately 43,000 cfs. The Devil Canyon 
outlet works has the capacity to pass 42,000 cfs without operating the 
spillway. A 1.0 foot surcharge has been provided at the Devil Canyon 
Dam to sto~e flow in excess of the outlet works capacity. Therefor~ 

the raising of the reservoir will increase the discharge capacity of 
the outlet wo~ks fo~ the maximum valve settings (80~ gate stroke) f~om 

24,000 cfs to 30,000 cfs. However, this eKt~a capacity is not needed 
in Stage Ill to sto~e and ~elease the 50-year flood without operating 
the spillways. The project operating policy during floods is to 
transfer as much energy generation from the Devil Canyon powerhouse t~ 
the Watana powerhouse as necessary to pass the flood without raising 
the water level above el. 2,193 or openi~g the spillway. The Devil 
Canyon outlet works has the capacity to pass the outflow from Watana 
plus ilte~vening flow without ~aising the Devil Canyon water level 
above el. 1,456.0 or requi~ing use of that spillway. Gas 
concentrations downstream of the dams are expected to be below 
naturally occurring levels. 

The spillway control structure will require a substantial modification. 
The bridge will be removed, and the pie~s and abutment wall conc~~t~ 
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will be raised. This will be followed by raising the ogee section to a 
crest elevation of 2,135. The Stage I radial gates and hydraulic 
hoists will be re-installed. The ogee section will, in effect, be a 
gravity dam section with its downstream face forming the upper reach of 
the spillway chute prior to joining the lower reach which wa~ 
constructed during Stage I. The spillway will still have the capacity 
to pass the Probable Maximum Flood (PMF) without overtopping the dam. 
The emergency release facilities constructed in diversion tunnel No. 1 
will still be available for lowering of the reservoir over a period of 
time to permit emergency inspection or repair to the impoundment 
structures. 

11.2 - Dam Embankment (***) 

The Stage I Watana Dam has been designed with the intent of raising it 
during Watana Stage III development. In general, the outer slopes 
and internal zoning of the Stage I dam will be raised to the nominal 
final Stage III crest level of el. 2,205. Some excavation at the top 
of the Stage I dam will be necessary to ensure continuity of the zones 
between Stages I and III construction. The dam will be compacted earth 
and rockfill construction and will consist of an impervious core 
protected by fine and coarse filters upstream and downstream. The 
upstream and downstream outer shells will consist of rockfill. A 
typical cross section is shown on Plate F77 and is described below. 

851011 

11.2.1- Typical Cross Section (***) 

The basic cross section of the Stage III dam is the same as the 
Stage I dam. Filter and impervious core thickness criteria ar~ 
the same as for Stage I; core and filter thicknesses in the Stage 
I development take into account for the higher reservoir levels 
which will be present after St3ge III. 

The upstream and downstream filter zones provide protection 
against possible piping through transverse cracks that c~uld 
occur because of settlement or resulting from internal 
displacement during a seismic event. The shells of the dam wi 11 
consist of rockfi 11 obtained from Quarry Site A. The rockfi ll 
will minimize pore pressur~ ge~eration and ensure rapid 
dissipation of pore pressures should seismic shaking occur. 

As in Stage I, protection against wave and ice action on the 
upstream slope will consist of a quarried-rock raked layer of 
large stone up to 36 inches in size. 

The volume of material required to construct the Stage III Watana 
Dam is presently estimated as follows: 

o Impervious material: 
o Fine filter material: 

1, 552,000 cubic yet rds 
753,000 cubic yards 
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Coarse filter material: 
Rockfill material: 

679,000 cubic yards 
22,936,000 cubic yards 

11.2.2 - Crest Details and Freeboard (***) 

The typical crest detail is shovn in Plate F77. Because of the 
narrowing at the dam crest, the filter ~ones are reduced Ln 
width but still protect the core material from damage by frost 
penetration and desiccation. 

The nominal crest elevation of Watana Stage III will be 2,205. 

The total settlement allowance consid~red results in a deforma­
tion of up to 0.5 percent of the height of the dam. During 
construction of the dae, additional allowances vill be made for 
post-construction settlement of the dam under its own weight, for 
the effects of saturation on the upstream rock fill when the 
reservoir is first filled, and for possible settlement from 
seismic shaking. Provision will be made during construction for 
placement of additional fill at the crest should settlements 
ezceed the estimated amounts. At each abutment the crest 
el. will be 2,205 while the central portion of the embankment 
would be to el. 2,210. Under no~al operating conditions the 
minimum freeboard relative to the ma~i~m operating pool 
elevation of 2,185 will be approximat~ly 20 feet. 

The PMF freeboard allowance of siK feet is based on the crest 
level after all settlement has taken place. Less P~F level 
freeboard ia necessary at Stage tll than at Stage t because of 
the greater storage capabilities of the res~rvoir basin. 

Ultimate securlty against overtopping ~f the d3m will be provided 
by the spillway which is designed to pa~s the PMf without 
overtopping the dam. 

11.2,)- Grouting and Pressure Relief System (•••> 

The majority of the grouting and pres$ur~ reli~f system will have 
been construct~d during Stage 1. However, consolidation 
grouting along the abutments above el. 2,025 will be required in 
the core foundation during Stage III. In addition, grouting an~ 
drainage galleries, tne grout curtain, and pr~ssure relief drain 
holes, will be constructed above th~ e~isting St3ge I to the 
final Stage III leveL. 

rhe grout curtain and drilling for the pr~ssure reli~f system 
will be largely carried out frau galleri~s in the rack foundation 
in the abutments and beneath the dam. Details of the ~routing, 
pressure relief, and galleries ar~ shown ~n Plate F78. 

A-11-4 



11.2.4 - Instrumentation (***) 

Inst~umentation will have been installed du~ing Stage I to 
provide monitoring of perfonnance of the dam and foundation 
during const~uction as well as du~ing ope~ation, Instruments for 
measuring internal vertical and horizontal displacement, stresses 
and strains, and total fluid pressures, as well as surface 
monuments and markers, were installed. This instrumentation will 
also provide monitoring capabilities du~ing and after Stage III 
construction. Some additional instrumentation wilt be required 
in the Stage lll zone between elevations 2,025 and 2,205. 
Conservative quantity estimates for instrumentation have been 
made on the basis of currently available geotechnical data for 
the site. 

(a) Piezometers (***) 

o Piezometers will be used to measure static fluid 
pressure in the pore space of soil, rockfill, and ln 
the rock foundation. 

(b) Internal Vertical ~ovement Devices (***) 

o Cross-arm settlement devices as developed by the USBR 
o va~ious versions of the taunt-wire devices which have 

been developed to measure inte~nal settlemen: 
o Hydraulic-settlement devices of variou~ kinds 

(c) Internal Horizontal Movement Devices (***) 

o Taunt-wire arrangements 
o Cross-a~ devices 
o Inclinometers 
o Strain meters 

(d) Other Measuring Devices (***) 

o St~ess meters 
o Surface monum~nts and alig~ent markers 
o Seismographic records and s~i~oscopes 
o Flow meters to record dis~harge from drai~age and 

pressure relief system 

ll.J- Dive~sion (**~) 

Passage of river flows during Stage [[I vill be accomplished b~ 
in-place Stage I p~oject features. Stage Ill diversi~n will involve 
reconstruccing the downstream cofferdam over the in-place slurr~ trench 
cutoff, and dewatering the area between the Stage I dam 3nd the 
cofferdam by pumping. Construction will involve appro~im~tely 10,000 
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cubic ya~ds of impervious fill, and 16,000 cubic yards of rockfill and 
filter material. The foundation cutoff of this coff~rdam will be 
sufficiently water tight that once the area downstream of the dam is 
devatered, minimum pumping to tailvater will be required to maintain 
adequate drainage so that Stage III Watana foundation preparation and 
fill placement can occur. This care and handling of water will be 
required for one construction season. 

11.4 - Emergency Release Facilities (***) 

The emergency release facilities constructed during Stage I will not be 
subjected to any change during Stage tit. The description of these 
facilities is presented in 1.4 - Emergency Release Facilities. The 
gated concrete plugs, and the bonnetted-type high pressur~ slide gates 
installed therein will have been designed for the hydraulic head 
imposed by the Stage III reservoir level. The emergency release 
facilities will not be operated under head conditions exceeding 600 
feet. The upstream and downstream gates will be operated in unison 
maintaining equal gate openings in order to balance the hydraulic head 
drop across the gates. Energy dissipation at the diversi~n tunnel exit 
vill be accomplished by the concrete flip bucket in the exit channel. 

11.~- Outlet Facilities (***) 

The primary function of the outlet facilities remains the same as in 
Stage I, which is to discharge floods with recurrence frequencies of 
up to once in 50 years with minimum downstream ~rosion and mi~imum 
generation of dissolved nitrogen in the discharges. As before, the 
secondary function is the capability of drawing the reservoi~ down 
during an extreme emergency situation. 

The descriptions (for the approach channel nly) found in 1.5.1, 
Approach Channel and Intake, 1.~.2, Intake Gates and Trashracks, 1.~.3. 

shaft and Tunnel, 1.~.4, Discharge Structure, 1.5.5, FiKed Cone Valves, 
1.~.6, Ring Follower Gates, and 1.~.7, Discharge ~rea, are still valid 
for the Stage III development. All structur~s and equipm~nt 
constructed and installed in Stage 1 are design~d for Stage III 
loadings. 

The Stage III development of th~ outlet facilities will be limited to 
the raising of the intake sup~rstructure, This wor~ will ~ntail 
raising the concrete eKterior walls, central pi~r and placing a ~ew 
deck at el. 2,207. The stop log and trashrack guides will be eKtended 
so that the stop logs and tr3shracks may be placed and removed from the 
new deck level. Access to the intake structure will be via an 
e~bankment which JOLns the crest of the dam. The Stage III Intake is 
shown on Plate F80. 
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11.6- Spillway (***) 

The function of the Stage [I( spillway is still to p~ovide discharge 
capability f~r floods exceeding th~ capacity of the outlet facilities 
(50-year flood}. The spillway and outlet facility will have a combined 
capacity to pass flood inflows to the reservoir with a frequency of 
occurrence of up to and including the Probable Maximum Flood (P~F). 

Plate F79 shows the Stage III spillway, and indicates that the 
modification to the Stage I spillway is restricted to the control 
$tructure. The control structure will take on the appearance of a 
gravity dam spillway by raising the Stage I control structure between 
the app~oach channel and the chute channel. The overflow and chute 
sections will be hydraulically model tested to determine its 
configuration during the Stage I detailed design phase. 

851011 

11.6.1 -Approach Channel and Control Structure (***) 

The approach channel, as excavated in Stage I, will requi~e no 
change for the Stage Iti development. The concrete control 
structure overflow section will be raised in phases once the 
crest of the dam has r~ached el. 2,050. 

(a) Phase I (***) 

At this point, concrete stop logs will be plac~d upstream of 
the control structure at a spillway ~nd bay, bea~ing on 
the pier nose, and in a slot in the abutment wall. The 
water will be evacuat~d from the ar~a bet~een th~ stop logs 
and the radial gate prio: to th~ removal of the gate for 
~euse when the concrete in the bay is at its final level. 
The r~maining two bays, with incr~as~d reservoir surch3rg~s, 
will provide sufficicent capacity to pass extrem~ flood 
events. Concrete will be placed in the initial bay to el. 
2,014. 

(b) Phase II (**~) 

A second bay will be closed wh~n th~ dam crest is no l~ss 

than el. 2,080 and the process indicat~d in (a) will be 
repeated, Concrete plac~ment in the second bay will 
terminate upon reaching el. 2,014. 

(c) Phase III(*~*) 

The third and la~t bay will be clos~d ~hen the dam crest 
~levation is no less than el, 2,100 and the initial pr~cess 
indicated in (a) will be repeated. Extreme flood events 
will be p3ssed over the ~top l~gs ~f th~ bay und~r 
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(d) 

construction and incomplete crest at el. 2,014. Once 
concrete placement in the third bay reaches el. 2,014, 
concrete placement will begin in the other two bays. 

Phase IV (***) 

During the final phase of concreting, placement will be in 
all bays allowing a more or less uniform raising of the 
concrete structure. The radial gates and bridge structure 
will be places once again in position on the raised 
structure. 

11.6.2- Spillway Gates and Stop Logs (***) 

This equipment and arrangement i~ the same as that of Stage I 
which is described in 1.6.2. 

11.6.3- Spillway Chute (***) 

The Stage Ill control structure will transition to the inclined 
Stage I chute which is described in 1.6.3. 

11.6.4 - Flip Bucket (***) 

There are no changes to the Stage I flip bucket described in 
1.6.4. 

11.6.5- Access (***) 

The deep cuts in rock required for access in Stage I will be 
fille.d with impervious material on the abutment side of the 
spillway and topped ou~ with a roadway surface which follows the 
Stage I horizontal access road alignment. The south spillway 
abutment will be joined by the Stage III dam embankment. 

11.7 - Power Intake (***) 

851011 

11.7.1- Intake Structures (***) 

The Stage I intake structures Nos. 1 and 2 serving generating 
Units l to 4 will be raised and an intake structure adjacent to 
Intake No. 2 will be constructed (see Plate F8J), The foundation 
for the new intake structure is at el, 2,002. Both the new 
intake and the Stage I intakes will be raised simultaneously 
while maintaining the Stage I generating requirements. The new 
intake will be provided with four pairs of openings in its 
tJpstream wall, all of which can be closed-off with sliding st<!el 
shutters. In the Stage I intakes, which are being raised, the 
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pattern and spacing of pairs of openings will be the same as in 
the new intake. All openings will be protected by trashracks 
upstream of the shutter openings • A heated boom will operate in 
guides upstream from th~ racks following the water surface, 
keeping the racks ice free. 

The reservoir fluctuation in Stage III will be 120 fe~t from the 
reservoir el. 2,185. The upper level of the intake structures 
will be el. 2,201. Mechanical equipment will be housed at this 
level in a steel frame building. Part will have been removed 
from the Stage I deck, and th~ remainder will be a new extension 
for Intake No. 3. 

11.7.2- Approach Channel (**•> 

!here are no changes to the Stag~ I approach channel de~cribed in 
1.8.2. Due to the substantially incr~ased depth of flow i~ the 
~pproach channel, the velocities of flow during nonual and 
extreme conditions will be less than that of Stage I for the same 
conditions. 

11.7.3- Mechanical Arrangement (***) 

(a) lee Boom (***) 

A heated boom will be installed in the guides immediat~ly 
ups[ream of the trashracks of in[ake ~o. J, The hea[ed 
booms of intakes No. 1 and 2 will rise in th~ structures 
guides as the reservoir is filled minimizing ice 
accumulation on the trashrack and intake shutters. 

(b) Trashracks (***) 

The intake structure No. 3 will hav~ f~ur sets of 
tra~hracks, each set will consist of a pair of trashracks 
divided in two sections to facilitate handling by the intake 
service crane. Each set of trashracks will cover two 
openings 24 feet wide by 25 fe~t high. The trashracks will 
have a bar spacing of 6 inches and will be design~d for a 
maximum diff~rential head of 20 fe~t. 

For Intake Structur~s No. 1 and 2 th~ trashracks will be 
transferred from th~ low~r l~vel to the upp~r four ~p~nings 
of the Stage lli addition, These tra~hracks will be 
design~d in accordance with the criteria i~dicated above. 

(c) Intake Shutters (**~) 

Three sets of intake shutters will bP. in~talled in each or 
the new intake No. 1 and the raised intak~s Nos. 1 and 2 
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to prevent flow through the openings behind which the 
shutter will be installed. As the reservoir level changes, 
the sliding shutters will be removed or replaced as 
necessary using the intake s~rvice crane. 

Each of the shutters will be designed for a differential 
head of 15 feet, and will incorporate a flap gate. This 
will prevent failure of the shutterg in the event of an 
accidental blockage of all intake openings. 

The shutter guides will be heated to facilitate removal in 
sub-freezing weather. In addition, a bubbler system will be 
provided in the intake behind the shutters to keep the 
intake structure water surface free of ice. 

(d) Intake Service Crane (***) 

The overhead traveling-bridge type intake service crane used 
in Stage I will be transferred to the Stage III deck where 
the crane runway will be extended to cover Intake No. J. 
The crane will be used for: 

o Servicing the ice boom and ice boom hoist, 
o Handling and cleaning the trashracks, 
o Handling the intake shutters, 
o Handling the intake bulkh~ad gates, and 
o Servicing the intake gate and hoist. 

The overhead crane will have a double point lift and 
followers for handling the trashrack shutters and bulkhead 
gates. The crane will be radio-controlled with a pendant or 
cab control for backup. 

(e) Intake Bulkhead Gates (***) 

The set of bulkhead gates provided to close the Stage I 
intakes will also b~ used for the Stage Ill Intake So. J. 
The bulkhead gates will be used to permit inspection and 
maintenance of th~ intake gate and intaK~ gate guides, The 
gates will be designed to withstand maximum differential 
pressure that will occur in No. I and 2 intakes, 

(f) Intake Gates (***) 

Intake gat~s will be provided to close the two ~o. 3 intake 
openings which are 12 feet wide by 24 feet high. The 
gates and operation thereof will be similar to the Stage I 
intake gates described in 1.8.J(f), although by virtue of 
the intakes vertical location the design h~ad will be 
substantially r~duced. 
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11.8 - Power Tunnel and Penstocks (***) 

The general arrangement of the Stage III paver tunnel and penstocks is 
shovn on Plate F76. There are no changes to the Stage I arrangement. 
A single power tunnel from Intake No. 3 which bifurcates to penstocks 
is provided to convey vater to ea:h of the two nev generating units. 
The power tunnel and penstocks will have a minimwa concrete lining 
thickness of 18 inches and the penstock will be steel lined in the 200 
foot reach immediately upstream of the powerhouse cavern. 

11.8.1 - Steel Liner (***) 

The de5cription of criteria and parameters presented in 1.9.1 is 
also valid for Stage lit. 

11.8.2 - Concrete Lining (***) 

The description presented in 1.9.2 is also valid for Stage 
Ill. 

11.8.3- Grouting and Pressure Relief System (***) 

The c~prehensive pressur~ relief system, established in Stage I, 
to protect the underground caverns against seepage from the 
high pressure penstock will be continued to provide protection 
for the extended caverns. This syst~ comprised small diameter 
bore hol~s set out to int~rcept th~ jointing in the rock, A 
grouting 3nd drainage gallery previously construct~d in Stage I 
vill provide the origin for this system. 

11.9 - Powerhouse (***) 

The existing Stag~ [ pow~rhouse compl~x beneath the north abutment of 
he dam will be extended in Stage III towards the river to 

accommodate two additional generating units. This will requir~ rock 
excavation in three caverns - the powerhouse, transformer gallery, anJ 
surge chamber - and interconnecting tunnels for the draft t~bes, 

isolated phase bus ducts and tailrace. 

The general layout of the poverhou~e complex 1s ~hown 1n Plates F86 co 
F89. 
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11.9.1- Access Tunnels and Shafts (*~~) 

Except for a cross adit to be e~cavated from div~rsion tunn~l 

No.2 to the adjacent penstock ~onstruction adit, no ~dditional 
access tunn~ls or shafts will n~ed to b~ excavated in Stage [II. 
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11.9.2 - Powerhouse Cavern <••~} 

The main powerhouse cavern extension will acc~odate tvo 
additional vertical-shaft Francis turbines, with direct 
coupling to synchronous generators. Each unit vill have a 
•aximum output capa,ility of 200 MW. The maximum output 
capabilities of the four Stage I turbines will also be increased 
to 200 ~due to the increased reservoir h~ad. 

The cavern extension will allov for the 60-foot long unit 5 and ~ 

monolith, and a 40-foot long laydown bay at the south end. 

The two additional units will be separated form the existing 
units by a 69-foot long rock pillar, through which a drainage 
tunnel will have been excavated during Stage I construction. 
Multiple stairway access points vill be available from the main 
generator floor to each gallery level. Additional access to the 
transformer gallery vill be provided by stairway through a third 
isolated phase bus tunnel. 

11.9.3 - Transformer Callery (***) 

The unit 5 and 6 transformers will be located underground in an 
~xtension of the transfonDer gallery, which is located 120 feet 
upstream from the powerhouse cavern. A third connecting tunnel 
will be added for the isolated phase bus. There will be thre~ 

single-phase transformers rated at 15-345/1.73 kV, 150 ~VA for 
the two generating units. Generator circuit breakers will be 
installed in the powerhouse on the generator floor level. The 
transformer gallery extension vill be 45 feet wide, 20 feet high 
and 106 feet long; the bus tunnel vill be 16 feet wide ~nd 16 
f'!et high. 

third station service auxiliary transformer (2 ~VA) will be 
located in the isolated-phase bus tunn@l. 

yp·,: le access to the transformers gall!!ry will be by the 
£ , ~ting main powerhouse access tunnel at the south end. 
Pedestrian access will be from the existing main access shaft or 
through each of the three isolated phase bus tunnels. 

11.9.4- Surge Chamber (***) 

The surge chamber located 120 feet downstream form the pow~rhous~ 
cavern, will be extended by th~ l~ngth of th~ powerhouse 
service bay, and by the two additional unit bays, f~r a tDtal 
extension of 215 feet, The runway for the existing crane will be 
extended to allow access for placement of the stoplogs for 3 

second trailrace tunnel. 
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11.9.5 - Grouting and Pressure Relief System (**~) 

Additional drain and grout holes will be drilled from the 
previously constructed adit, and from the cavern extension. 

11.9.6 - SF6 Gas Insulated Bus Shaft (***) 

No additional SF6 GlS will be required, 

11.9.7 -Draft Tube Tunnels (***) 

A 19-foot diameter tunnel will be constructed for each of the two 
additional generating units. 

11.10 - Trailrace (**~) 

A second tailrace pressure tunnel will be provided to carry water from 
the surge chamber to the river. This second tunnel will also be a 
modified horseshoe cross section with a major int~rnal dimension of 34 
feet. It will connect the southern end of the ~urge chamber extension 
to the existing Division Tunnel No. 2, and wilt incorporate the cross 
adits between the penstock construction adit and the diversion tunnel 
which has to be provided for Stage III penstock construction. It will 
connect the surge chamber extension to the existing Diversion Tunnel 
No. 2. 

ll.ll- Access Plan (***) 

Project access during Stage III will be the same as develop~d and used 
for Stage I. The primary objective of access is to provide 3 

transportation system that will support con~truction activities and 
allow for the orderly development and maintenanc~ of site facilities. 
The access plan is di~cussed in Section 1.12. 

11.12 - Site Facilities (***) 

Stage I site facilities will be used during Stage III, and are as 
described in Section !.lJ, 

11.13 - Relict Channel (*w*) 

A relict channel exists on the north bank of the res~rvoir 
approximately 2,600 feet upstre3m from th~ dam. This channel runs 
from the Susitna River gorge to Tsusena Cr~ek, a distance of about 1.5 
mil~s. The surface elevation of the lowest saddle is approximately 
2,205, and depths of up to 454 fe~t of glacial deposits have been 
identified. 

To ensure the iAtegrity of the rim of the Watana Reservoir and to 
control losses due to potential s~epage, a number of conditions have 
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been ~valuated. Study types include settlement of the ~eservoir rim, 
subsurface flows, permafrost and liquefaction during earthquakes. 
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11.11.1 -Surface Flows {***) 

Based on information gained fro- past explo~ation programs, the 
relict channel soils are either dense or cohesive and as such 
are not deemed to be subject to settlement resulting for seismic 
shaking. Therefore, the low ground surface in the ar~a will mor~ 
than provide adequate freeboard as it is several feet above the 
Stage Ill dam crest whieh is at el. 2,205. 

11.13.2- Subsurface Flows (***) 

The potential for progressive piping and erosion in the area of 
discharge into the Tsusena Creek will be controlled by 
continuous monitoring of the outlet area, undertaken for a 
lengthy period after Stage [ reservoir filling, to ensure that a 
state of equilibrium has been established with respect to 
permaf~ost and seepage gradients in the buried channel area. 

If seepage through the alluvium is found to be excessive 
during or following Stage t impoundment, or becomes excessive 
following Stage l II impoundment. a ''worst case" pro vi iion has 
been made to construct a slurry trench cutoff through rhe 
upstream alluvium at the narrow throat of th~ relict channel. A 
sufficient allowance has been mad~ in the Watana construction 
cost for such cutoff construction and additional seepage pressure 
reduction measures. 

11.13.3- Permafrost(***) 

The penuafrost discussion in Section 1,14.3 fQr Stage 1 is 
applicable to Watana Sta&e 111. 

11.13.4 - Liquefaction (***) 

Liquefaction was discussed in Section 1.14.4 for Stage [, No 
additional geotechnical investigations of the r~lict channel 
are foreseen during Stage IIl. 

11.13.5 - Remedial Work Influence on Construction Schedules (***) 

Relict channoel remedia 1 trea:.ment .:onstructi.on work, if 
nec~ssary, will have prati~ally n~ impact an th~ ~atana Dam 
Stage Ill construction schedule. Because th~ relict channel wor~ 
will ~ located near Borrow Site 0, some c~ordination will be 
required between these two op~rations. Once this coordination 
has been accomplished, dam construction and th~ r~lict ~hann~l 
work can be concurrently accomplished. 
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11.13.6 - Relict Channel Treatment Summary (***) 

Early concerns regarding the critical impact of the relict 
channel on the Watana project appear to be unfounded. 
Nevertheless, some uncertainties still exist and, therefore, 
costs ($51.1 million} for responding to the unknown concerns have 
been included in the Watana cost estimates for Stages I and III. 

During design investigations, additional boreholes and inspection 
trenches will be employed to further delineate the relict chan~el 
foundation. The area will be studied during Borrow Site D 
excavation. The area will also be thoroughly monitored by 
observation devi~es during Stage I reservoir filling and 
operation, and Stage III reservoir filling to assess actual 
hydrological conditions in the relict channel. 

Based on existing knowledge, the only remedial measures that may 
possibly be needed ior the relict channel involve seepage 
control. To satisfy p=oject feasibility until future exploration 
indicate that no a~epage problems e~ist within the buried channels 
("IC." urait), costs ($51.0 million) have been included in Stage 
Ill for a positive seepage cutoff similar to an I.C.o.s. wall. 
The slurry trench would be in combination with a downstream toe 
drain. Should future design studies and investigations so 
indicate, a less conservative design will be considered. 
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12 - Reservoir Data - Watana Stage Ill (***) 

The Watana Reservoir, at a normal operating level at el. 2,185 feet, 
will be approximately 48 miles long with a maximum width in the order 
of S miles. The total water surface area at norm~l operating level i5 
38,000 acres, The minimum reservoir level will be at el. 2,065 feet 
during normal operation, resultin~ in a maximum drawdown of 120 feet. 
The reservoir will have a total capacity of 9.5 million acre-feet, of 
which 3.7 million acre-feec will be live storage. 
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!J - Turbines and Generators - Watana - Stage III (***) 

11.1 - Unit Capacity (***) 

The Watana powerhouse will have s1x generating units: the four from 
Stage 1 and tva additional units installed in Stage III. The maximum 
generator output of all six units will be 200 MW corresponding to the 
maximum normal reservoir level (el. 2,185), and a corresponding head of 
719 feet. The net head on the plant will very from 600 feet to 719 
feet. the turbine design net head of the tvo nev units has been 
established at 680 feet. 

The generator rating is the same as for the Stage I units (Section 
3.1). Unit characteristics including generator outputs are described 
in Table F.l. 

13.2 - Turbines (***) 

The tva additional turbines for Stage III will be of the vertical shaft 
Francis type, with steel spiral casing and a steel lined concret~ 
elbow-type draft t~be. The draft tube vill comprise a single water 
passage without a center pier. These two turbines will be identical, 
These cvo turbines vill also be identical to the Stage I turbines 
eKcept for the design head selection. The design head is the head 
selected fer optimum efficiency of operation. The narrower range of 
operating heads in Stage III will permit sel~ction of a design head at 
tne ultimate av~rage op~rating head, 

The rated output of each turbine will be approximately 174 ~W at 645 
feet rated net head, ~aximum and minimum n~t operating heads on the 
units will be 719 fe~t and 600 feet, respectively. Th~ full gate 
output of each turbin~ will be about 204 ~at 719 feet net head a~d 
155 MW at 600 fe~t net head. Each turbine vill b~ provided with a 
12.5-foot diameter, straight flow-type butterfly valve. These guard 
valves will be locat~d within the powerhouse ju~t up~tream of the 
turbines. 

11.3 - Generators (***) 

The generators for Stage Ill will b~ identical to the gen~rators f~r 

Stage I. Type, rating, and ~xcitation equipment ar~ described in 
Section ].J - Gen~rator5. 

11.4 - Governor System (***) 

The governing 5yst~ms for St~ge III vil! b~ identical to the gov~r~1ng 
syst~m for Stage I, as described i~ Seciton 3.4 - Govern~r System. 
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14 - Appurtenant Mechanical and Electrical Equipment - Watana 
Stage III (***) 

14.1 - Miscellaneous Mechanical Equipment (***) 

The mechanical service systems required for Stage III will be 
essentially the same as those installed under Stage I, described in 
S~ction 4.1.6 - Power Plant Mechanical Service Systems. On a unit 
basis, water will be provided for generator air coolers, turbine and 
generator bearing coolers transformers, and turbine shaft seals. The 
capacities of powerhouse 9ystems ~ommon to all units will be increased 
as required, with piping and duct work extended to provide s~rvice to 
the new units. 

14.2 - Accessory Electrical Equipment (***) 

The accessory electrical equipment required for Stage III will be 
identical to those supplied for Stage I, described in Section 4.2 -
Accessory Electrical Equipment. 
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15 - TRANS.!'IISSION FACILITIES - WATA:4A STAGE I 1 I (*1lr*) 

The raising of the watana Dam during Stage III and, cons~quently, 
the upgrading of Watana generation, will require a third transmission 
line from the Gold Creek Switchyard to the Willow Substation and from 
Willow to the Knik Arm Substation. 

The additional Stage III transmission line will use the existing 
corridor (refer to Plate F98, Exhibit F). 

15.1 - Transmission Requirements (***) 

Setveen Gold Creek and Knik Arm switching stations, a third 345 kV 
single-circuit line will be built parallel to the two Watana 
lines. The crossing of Knik Arm vill be by cable vith a similar 
arrangement to the original two circuits. At Willow switching 
station, four 345 kV breakers will be added, one in an existing 
bay, the rest in a new !Jay. These handle the n~w line and allov 
the installation of a third 75 .!'IVA transformer for local supply, 
if required. Similarly, at Knik Arm switching station, a breaker 
will be installed in an existing bay to recaive the incoming 
Watana line. Between the Knik Ann and University stations, the lines 
built for Watana were sized to accommodate the Devil Canyon need in 
order to limit right-of-way requirements. At University an additional 
transformer bank at each of 230 kV and 115 kV levels will be provided; 
this will involve the addition of two break~r~ in existing bays. At 
the Ester substation in Fairbanks, an additional 150 ~VA transformer 
bank will be installed to serve the local load; this vill require one 
new breaker in an existing bay. 

15.2 - Switching and Substations (***) 

Th~ following substation additions will be require~ as part of Watana 
Stage III: 

15.2.1 - Watana Switchyard (~**) 

The additional generating units at Watana require a 
determination in the ~witchyard. Circuit breakers will be 
added to provide this t~rmination. The addition3l 
breakers will convert the ring bus arrangem~nt, install~d 

during Stage l construction, into a break~r-and-a-half 
substation. 

15.2.2 - Gold Creek Switchvard {***) 

851011 

Termination of the Stage III transmission line will b~ 
r~quired. This termination will be achi~v~d ~ith the 
additi~n of nece~sary circuit breakers, ~nd as~ociated 

facilities. 
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15.2.3 - Ester Substation (***) 

An additional 150 MVA transformer bank will be installed. 
The transformer will step-down voltage to 138 kV, and will 
include • circuit breaker for termination of the 
_tr-ansformer. The added transformer wi 11 provide 
additional power at 138 kV for distribution by Golden 
Valley Electric Association. The transformer bank will 
have 13.8 kV tertiary windings for connection of static 
var c0111pensation (SVC) equi pgent. The SVC equipment will 
allow control of 138 kV bus voltage • 

The circuit breakers for connection of the SVC equipment 
and for the connection to local transmission lines are 
also included. 

15.2.4 - Willow Substation (***) 

Terminations at this substation are for the additional 
Stage III transmission lines from Gold Creek and Knik Arm, 
and for an add.itional 345/138 kV 75 MVA three-phase 
transfonaer. This transformer will provide power at 138 
kV for local transmission and distribution. The circuit 
breaker arrangement is based on a breaker-and-a-half 
arrangement • 

15.2.5 - Knik Arm Substation (***) 

The termination of the third transmission line from Willow 
will require installation of additional circuit breaker, 
disconnect switches, and shunt reactor. Addition of the 
t ranSIIIi ssion line termination will raak e the whole 
substation arrangement a breaker-and-a-half. 

15.2.6 - University Substation (***) 

851011 

The Stage III development will require the addition of two 
250 MVA single- phase transformer banks. The circuit 
breakers for termination of the transformers will be added 
to the existing substation, and form a complete 
breaker-and-a-half arrangement, One transformer bank will 
step-down the voltage to 2)0 kV and the other to 115 kV. 
The power factor frora the 2)0 kV line will be for 
distribution by CEA, and from the 115 kV bus by AMPL. 
Botb transformer banks will have 13.8 kV tertiary windings 
for SVC equipment connections. Circuit breakers for SVC 
equipment connections and local transmission lines are 
included. 

.. . 
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16 - LANDS OF THE U~ITED STATES (**) 

The Susitna Hydroelectric Project will include numerous parc~ls ot 
federal land vi~hin :he project boundary as defined in Exhibit G of 
this applic~tion, Ownership was verified using the Bureau of Land 
~anagem~nt (B~~) Alaska Automated Land Kecord System which has an 
approxi~ate accuracy of 70 percent, Ownership was further verified 
from BL~ individual case files bringing tne accuracy to 95 to 98 
percent. The following is a tabulation of those lands with ownership 
and acreage. Included in the list of federal !ands ~re both those 
lands which hav~ been selected, but not yet conveyed to non-federal 
owners and those lands which have been selected by and conveyed to 
non-fed~ral owners. 
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DAHSITES, QUARRYSITES AND RESERVOIR AREAS 
(Federal Ovn~rship} 

SE"JARD !'IE R I 0 I A.~, ALJ\SKA u.s. 
ACREAGE SELECTED 

TOWNSHIP/Section OWNER~/ PLATE U.S. ACREAGE* 
AND ALREAR? 
CONVEYED*-

TJlN,RlW 

Section 1 8[..'1 ( 1) C6 640.0 0 
Sect ion 2 8[..'1 (1) C6 640.0 0 

T3ZN,RlW 

Sect ion 35 Knikatnu G6 0 320.0 
S<ection 36 CIRI C6 0 28.5 

TJlN,RlE 

Section l CIRI C7 0 235.5 
Section 2 ClRI G7 0 340.7 
Section 3 CIRI G7 0 376.5 
Section 4 CIRI G6&G7 0 188.2 
Section 5 CIRI G6 0 19.4 
Sect ion 6 8LM (1) G6 607.4 0 
Section 7 BL.'t (l) G6 152.1 0 
Sect ion 8 BL.'t (l) G6 150.0 0 
Section 9 8LH (I) G6 60.0 0 
Section 10 8[..'1 (l) G7 00.6 0 
Sect ion 11 BUt (l) G7 00.5 0 

* Areas shown are true ar~as at elevation. 

~./ Land Owner 

(l) Selected by Cook Inl~t Region In~orporated 

(2) Partially select~d by Cook lnl~t Region Inc~rporat~d 

{3) Selected by Ninilchik Native As~~ciation, Inc; Sala~at~ff 
Native Association, Inc.; Seldovia Native Associ3tion, tnc.; 
Tyonek Native C~rporation; Knikatnu, Inc.; Alexander Creek, 
Inc.; and Chicltal~on-!lfolls~ Cr..-~k ~ative Association, Inc. 

(4) Selected by State of Alaska 

~I Lands selected by Cook Inlet Regivn Inc. are subj~cted to being 
conveyed at any time. 
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I 
D~~SlTES, QUARRYSITES AND RESERVOIR AREAS (Cont'd) 

I 
U.S. ACREAGE 
SELECTED AND 

• TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED* 

T32N,RlE 

• Sect ion 3l CIRI G6 0 264.4 
Section 32 KniK.atnu G6 0 370.0 
Section J3 CIRI G6&G7 0 251.8 

• Section 34 BI.."' (l) G7 22.9 0 

T31N,R2E 

I Section l Tyonek G8 0 189.3 
Section 4 SLM (l) G76.G8 137.4 0 
Section ~ ClRl G7 0 200.2 • Section 6 CIRI G7 0 27S. 0 
Section 7 BUt (1) G7 57.9 0 
Section 8 BIJ1 (1) G7 00.7 0 

I Section 12 Tyonek G8 0 197.1 
Section 13 ClRI G66.G9 0 207.5 
Section 24 BL.~ ( 1) G9 07.4 0 

I T32N,R2E 

Section 22 BUt (1) G8 00.2 0 
I Sect ion 27 BL."' (1) C8 51.2 0 

Section Jl BL.It (JJ G7 01.1 0 
Section 32 k.nik&[nu G7 0 48.0 

I Section 33 Knikatnu G7&G8 0 222.3 
Sect ion 34 Tyonek G8 0 176.6 
Sect ion 35 Tyonek G8 0 161.8 

I Section 36 Tyonek G8 0 120.9 

T31N,R3E 

I Section 13 BL.~ (1) ClO 43.4 0 
Sect ion 14 BL.~ ( 1 ) GlO 97.8 0 
Sect ion 15 BL.~ (l) GlO 108.8 0 

I Section 16 BL.~ (1) GlO 17.2 0 
Section I 7 BLM ( 1) G9&C10 59.9 0 
Section 18 CIRI C9 0 l48.D 

I Sect ion 19 CIRI C9 0 157.9 
Section 20 CIRI C9&C10 0 149.3 
Sect ion 21 CIRI ClO 0 226.2 

I 

I 
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I 
D~~SITES, QUARRYSITES AND RESERVOIR AREAS lCont'd) 

I U.S. ACREAGE 
SELECTED AND 

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED* 

I T31N,R3E (Cont.) 

I 
Sect ion 22 Knikatnu C10 0 148.0 
Section 23 CIRI ClO 0 201.0 
Section 24 Tyonek C10 0 )2).4 

I T31N,R4E 

Sect ion 2 CIRI Gl2 0 51.7 

I Section 3 CIRI GlUC12 0 268.6 
Sect: ion 9 81..~ (1) Gll 38.3 0 
Section 10 CIRI Gll 0 0 

I 
Section 15 CIRI Cll 0 300.0 
Section 16 CIRI Gll 0 95.6 
Section 18 BU1 (l) C10 00.2 0 
Section 19 CIRl (3) G10 0 374.4 

I Section 20 CIRI GIO&G 11 0 44).7 
Section 21 CIRI Gll 0 39l.) 
Sect ion 29 BU1 ( l) Cl06Cll 02.7 0 

I T32N,R4E 

I 
Section 25 C!Rl Cl2 0 32.6 
Section 26 81..~ (3) Gl2 225.0 0 
Section 34 Bl...~ ( 1) Gl2 130.0 0 
Section 35 Tyonek Gl2 0 388.0 

I Section 36 Tyonek Gl2 0 262.9 

T31N,R)E 

I Section ) BLM (1) Gl36Gl5 420.0 0 
Section 4 BLM (l) Gl3 480.0 0 

I 
Section 5 BLM (1) GlJ 360.0 0 

TJ2N,R5E 

I Section lJ Bl...~ (J) Gl6 60.0 0 
Section 14 Bl...~ (3) Cl6 260.0 0 
Section 15 Bl...~ (3) Cl4&GI6 400.0 0 

I Section H. 81..~ (3) ct.:. 330.0 0 
Section 17 IH .. ~ (3) G14 30.0 0 
Section 19 81..~ (3) Gl36Gl:. 160.0 c 

I Section 20 Bl...~ (3) Gl3&G14 560.0 0 
S.ection 21 BLM (3) Cl36C I:+ 640.0 0 

I 
851011 A-16-4 
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I 
I DAHSITES, QUARRYSITES AND RESERVOIR AREAS (Cont 1 d) 

I U.S. ACREAGE 
SELECTED AND 

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED* 

I T32N,R5E (Cont.) 

I 
Section 22 BL.'lf (3) Gll,l4,15 640.0 0 
Section 23 BUt CJ) Gl5&Cl6 631.1 0 
Section 24 But (J) G10&Gll 75.2 0 
Section 25 BLK (l) G15 560.3 0 

I Section 26 Knikatnu G15 0 372.2 
Section 27 Knikatnu Gl3&Gl5 0 238.3 
Section 28 CIRI Gll 0 47.3 

I Section 29 BLM (3) G13 640.0 0 
Section ,)0 Tyonek Gll 0 38.1 
Section 31 Tyonek Gll 0 127.7 

I 
Section. 32 Tyonek Gll 0 196.5 
Section. 33 Tyon.ek Gll 0 204.3 
Section 34 BLM (l) G1l&C15 598.4 0 
Sect ion 35 BL.."f (1) Gl5 303.5 0 

I Section 36 BLH {1) GlS 329.3 0 

T11N,R6E 

I Section 1 BLH (1) G17 233.8 0 
Section 2 BL.'lf (1) Gl7 01.9 0 

I T32N,R6E 

Sect ion 2 BLM (3) Gl8 09.3 0 

I Section J BL.'lf {)) Gl8 01.0 0 
Section 10 81.."1 (3) G18 201.0 0 
Section 11 Bl.l'lf (3) Cl8 70.6 0 

I Section 13 BUI ( 3) G18 482.3 0 
Section 14 BLM (3) Gl8 243.2 0 
Section 15 But ( 3) Gl8 507.2 0 

I 
Section 16 BL.'lf (3) Gl8 00.7 0 
Section 21 But (3) G15,16,18 162.5 0 
Section 22 BLH (3) Gl7&Gl8 640.0 0 
Section 23 81.."1 (3) Cl7&Cl8 640.0 0 

I Section 24 BL.'If (l) Gl7&Gl8 640.0 0 
Section 25 BLM (1) Gl7 640.0 0 
Section 26 81.."1 (l) Gl7 640.0 0 

I Sect ion 27 BL.'t (1) Gl7 640.0 0 
Section 28 BLM (1) Gl5&G17 630.2 0 
Section 29 BLo"' (l) Gl5 496.0 0 

I Section 30 81.."1 (J) Gl5 382.2 0 
Section 31 BLM (1) Cl5 333.6 0 

I 
851011 

I 
A-16-5 



I 

I 
DAMSITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd) 

I U.S. ACREAGE 
SELECTED AND 

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED* 

I T32N,R6E (Cont.) 

I 
Section 32 But (1) GIS 256.1 0 
Section 33 BL"t: (1) Gl5&Cl6 184.9 0 
Section 34 BL"t: (1} Cl7 257.8 0 
Section 35 BL"t: (l) Gl7 396.5 0 

I Section )6 BLH (1) G17 633.3 0 

T31N,R7E 

' Sect ion 1 BLH (1) Cl9 338.0 0 
Section 2 BLM (1) Gl9 634.4 0 

' 
Section l BLH (1) Gl9 629.8 0 
Section 4 BLH ( 2) Gl7&Gl9 495.8 0 
Section 5 BL"t: (1) C17 332.4 0 
Section 6 BLH (l) Gl7 )02.) 0 

' Section 10 81..'1 (3) C19 88.1 0 
Section 11 81..'1 ( 2) Gl9 311.4 0 
Sect ion 12 BL"t: (2) Gl9 621.8 0 

I Section 13 BUt (3) G19 141.4 0 
Section 14 81...'1 (3) G19 Ol.l 0 

I 
T32N ,R7E 

Section 3 81...'1 (3) G20 246.4 0 
Sect ion 4 BL"t: (3) Gl8&G20 160.7 0 

I Section 7 BLH (l) G18 166. 5 0 
Section 8 BLH (3) CliJ 331.0 0 
Section 9 BLH (3) C18&G20 517.5 0 

I Section 10 8LM (3) G20 31.9 0 
Section 16 BL"t: (3) Gl8 141.8 0 
Section 17 BL"t: (3) Gl8 637.S 0 

I 
Section 18 BL"t: (3) G18 563.9 0 
Section 19 81.."{ (3) G18 601.8 0 
Section 20 BL.."t: (3) Gl7&Gl8 640.0 0 
Section 21 81.."{ (3) Gl7,Gl86:G20 391.6 0 

I Section 22 8L."t: (3) G19&G20 60.1 0 
Section 27 BL.."t: (3) G19 174.4 0 
Section 28 ilt.."t: (3) C17&Gl9 624.1 0 

I 

' I 
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D~~S[TES, QUARRYS[TES ~~0 RESERVOIR AREAS (Cont'd) 

I U.S. ACREAGE 
SELECTED AND 

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED* 

I T32N,R7E (Cont.) 

I 
Section 29 Bl.."' ( 3) G17 640.0 0 
Section 30 81.."1 (1) C17 605.5 0 
Section 31 BLM (1) Cl7 640.5 0 
Section 32 81..'1 (2) C17 640.0 0 

I Section 33 BLM ( 3) G17&C19 640.') 0 
Section 34 81..~ (3) G19 423.5 0 
Section 35 8L.'1 (J) Cl9 53.5 0 

I Section 3~ Bl..~ (3) Cl9 11.0 0 

T33N,R7E 

I Section 27 BLH (4) C21 80.2 0 
Sect ion 28 SIJ.t (4) C21 40.0 0 
Section 33 81-~ (4) G20&G21 74.0 0 

I Section 34 BUt (4) C20&G2l 182.9 0 

TJON, R8E 

I Section 4 Bl..~ ( 3) C23 08.2 0 

I 
T31N, R8E 

Section 1 81-'1 (3) C24 56.9 0 
Section 7 Bl..'1 (3) Cl9 386.4 0 

I Section 8 BL.~ (3) Cl9&C24 5)5.0 0 
;)ection 9 Bl..~ (3) C24 576.7 0 
Section 10 BUt (3) C24 372.9 0 

I S'l!ction 11 BLM (3) C24 138.5 0 
Section 12 Bl..'1 (3) G24 287.9 0 
s~c. t i.on 13 Bl-'1 (3) C23&C24 598.6 0 

I 
Section 14 Bl..'1 (3) C23&C24 612.2 0 
Section 1) Bl..~ (3) C23&C24 640.0 0 
Section 16 Bl-'1 ( 3) C24&C23 280.3 0 
S~ction 17 Bl..'1 (3) C19 ,C22&G24 3J4. 7 0 

I Sect ion 18 8l..'1 (3) Gl9 353.1 0 
Section 21 Bl..'1 ( 3) C21 182.3 0 
Section 22 Bl-'1 ( 3) C23 248.9 0 

I Section 23 81-'1 ( 3) G23 09.1 0 
Section 24 81-'1 ( 3) G23 55.1 0 
Section 27 Bl-'1 (3) GZJ 06.1 0 

I 
Sect ion 28 81-'1 ( 3) G23 245.8 0 
s~c t ion )J 8L:ot (3) G23 138.4 0 

I 
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I 
DAHSITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd) 

I U.S. ACREAGE 
SELECTED AND 

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED* 

I 
T30N,R9E 

I Section 1 BLM (3) G26 143.0 0 
Section 12 BI..."f (3) G26 105.3 0 
Section 13 BLM (3) G26 05.8 0 

I r31N,R9E 

Section 6 BLM ()) G24 49.2 0 

' Section 7 BL."f (3) G24 oo. 7 0 
Section 17 BLM (3) G24&G25 178.0 0 
Section 18 BLM {3) G23&G24 450.2 0 

' 
Section 19 BUt (3) G23 175.3 0 
Section 20 BI..."f (3) G23&G24 432.8 0 
Section 21 BLM (3) G25 499.3 0 

' 
Section 22 BI..."f (3) G25 267. 1 0 
Section 23 BLM (3) G25 185.4 0 
Section 25 BLH (3) G25 280.1 0 
Section 26 BLH (3) G25 316.2 0 

' Section 27 BLM {3) G25 309.3 0 
Section 28 BLH (3) G25 107.8 0 
Section 36 BLM {3) G25&G26 408.1 0 

' TJO ,RlOE 

Section 6 BLM (3) G26 216.0 0 • Section 7 BLM (3) G26&G27 389.3 0 
Section 8 BLM (3) G27 313.7 0 
Section 9 81...'1 (3) G27 170.8 0 

' Section 10 BUI (3) G27 96.4 0 
Section 11 BLM (3) G27 312.9 0 
Section 12 Bl.M ( 3) G27 2 54. f) 0 

' 
section 13 BUI (3) G27 120.2 0 
Section 14 BLM (3) G27 105.1 0 
Section 15 BLM (3) G27 251. I 0 

I 
Section 17 81...'1 (3) G27 77.9 0 

T31N,Rl0E 

' Section 31 BLM (3) G2&&G27 143.2 0 

I 

I 
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D~~SITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd) 

I U.S. ACREAGE 
SELECTED AND 

TOWNSHIP/Section OWNER PLATE U.S. ACkEAGE ALREADY CONVEYED~ 

I T29N,RllE 

I 
Section 1 BLH (3) G29 45.2 0 
Section 2 BL.~ (3) G29 199.2 0 
Section 3 BUt (]) G29 222.6 0 
Section 4 BUt (]} G29 68.2 0 

I Section ) BL.~ (]) G29 176.6 0 
Sec:tioo 6 BUt (3) G29 135. J 0 
Sect ion 9 BUt (]) G29 00.4 0 

' 
Section 10 81..~ (]) G29 204.5 0 

TJON,RllE 

I Section 7 BUt (]) G27&28 293.8 0 
Section a BL~ (]) G28 01.8 0 
Section 17 BUt (3) G28 241.0 0 

I Section 18 BL~ (3) G27&G28 280.4 0 
Section 20 BLH ()) G28 445.9 0 
Section 21 BLM (]) G28 00.9 0 

I Section 25 BL."t (]) G29 21.2 0 
Section 28 llL."t (J) G28&G29 177.9 0 
Section 29 llL."t (]) G28&29 480.0 0 

' 
Sect ion 32 BLM (]) G29 482.7 0 
Sec: t ion ]J BL."t (]) C29 417.3 0 
Sect i'ln 34 lll.."t ()) G29 640.0 0 
Section 35 i5L."t (]) G29 471.8 0 

I Section )6 BUt (3) G29 )5.1) 0 

I TOTAL 61,628.0.!_ 7,430.!_ 

I 
I 
I 
I 
I 

851011 A-16-9 

I 



I 
I ELECTRICAL TRANSMISSION LINE CORRIDOR RIGHT-OF-WAY ACREAGES 

(Feder-al Ownership) 

I SEWARD MER I D I A..._ , ALASKA 

I u.s. ACREAGE 
SELECTED A~D 

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE* ALREADY CONVEYED 

I TlJN ,R2W 

Sect ion 4 u.s. Army G30 10.21 0 

I Section 5 u.~. Army G30 35.51 0 
Sect ion 7 u.s. Army G30 37.20 0 
Section 8 u.s. Ar-my G30 06.36 0 

I Section 18 u.s. Army G30 30.68 0 
Section 19 u.s. Army G30 30.66 0 
Section 30 u.s. Army G30 30.31 0 

I 
Section 31 u.s. Army G30 04.46 0 

Tl4N,R2W 

I Section 19 u.s. Army G30 33.66 0 
Section 20 u.s. Army G30 31.36 0 
Section 21 u.s. Army G30 38.29 0 

I Section 22 u.s. Army G30 03.06 0 
Section 28 u.s. Army G30 31.12 0 
Section 33 u.s. Army G30 36.52 0 

I Tl4N, 3W 

Sectilln 9 u.s. Army G30 19.56 0 

I Section 10 u.s. Army G30 33.29 0 
Section 11 u.s. Army GJO 05.31 0 
Section 13 u.s. Ar-my GJO 14.15 0 

I Section 14 u.s. Army G30 44.50 0 
Section 24 u.s. Army GJO 24.64 0 

I 
T31N,lW 

Section 3 BL."'J (3) G39 62.74 0 
Sect ion 4 BL.'1 (]) G39 54.77 0 

I Section 5 8L.'1 (3) G39 62.74 0 
Sect ion 6 8L.'1 (]) G39 61.36 0 

I T32:i,RlE 

Sect ion 13 BL.'1 (3) G39 ll. 77 0 

I 
Sect ion 23 BL.'1 ( 3) G39 34.22 0 
Section 24 BL.'1 ( 3) G39 33.23 0 
Section 26 BL:1 (]) Gl9 07.35 0 

I 
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I 
I ELECTRICAL TRANSMISSION LINE CORRIDOR 

RIGHT-0~-WAY ACREAGES (Cont'd) 

I 
U.S. ACREAGE 

I 
SELECTED AND 

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE* ALREADY CONVEYED 

Section 27 BLM (3) G39 38.03 0 

I Sect ion 28 BLM (3) G39 38.03 0 
Sect ion 29 BLM (3) G39 37.95 0 
Section 30 BLM (3) G39 02.70 0 

I T32N,R2E 

I 
Section 3 BL~ ~3) G39 41.90 0 
Section 4 BLM ()) G39 20.02 0 
Section 8 BL~ (3} G39 36.99 0 
Section 9 BLM ()) GJ9 24.88 0 

I Section 17 BLM (3) G39 07.91 0 
Section 18 BLM (J) G39 42. 13 0 

I T33N, R2E 

Section 25 BLM (4) G40 34.20 0 

I 
Sec: tion 34 BLtot (4} G40 09.28 0 
Section 35 BL~ (4) G40 44.90 0 
Sec: tion J6 BU1 (~t} G40 07.81 0 

I T32N,R3E 

Section 2 BLM (3) G40 19.6q 0 

I Sec: tion ) BLM ( 3) G40 37.52 0 
Section 11 BL~ (3) G40 22.42 0 
Section 12 BL~ (3) G40 40.01 0 

I T32N,R4E 

Sect ion 7 BLM {J) G40 34.69 0 

I Sect ion 8 BLM (3) G40 15.67 0 
Section lJ BL~ (3) G40 37.10 0 
Sect ion 14 BLM ()) G40 37.10 0 

I Section 15 BLM (3) G40 35.22 0 
Section 16 BLM (3) G40 37.10 0 
Section 1 7 BLM (3) G40 21.43 0 

I T32N,R5E 

Section 18 BL~ (3) G40 16.45 0 

I Section 19 BL~ (3) G40 20.47 0 
Section 20 BLM ()) G40 07.68 0 

I SEioiARD ~ERIDIAN SUB-TOTAL 1, 598. 31 ~ 
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I 

I ELECTRICAL TRANSMISSION LINE CORRIDOR 
RIGHT-OF-WAY ~CREAGES (Cont'd) 

I 
FAIRBANKS ~ERIDIAN, ALASKA 

I U.S. ACREAGE 
SELECHD AND 

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE* ALREADY CONVEYED 

I Tl2S,R7W 

I Section 7 AK R. R. G46 0 43.77 
Section 17 AK R.R. G46 0 15.71 
Section 18 AK R. R. G46 0 14.52 

I T7S,R8W 

Sect ion 24 USAF G48 2 3.27 0 

I section 25 USAF' G48 51. A6 0 
section 26 USAF G48 51.86 0 

I T7S,R7W 

Section 5 USAF G48 48.93 0 

I 
Section 6 USAF G48 02.76 0 
Sect ion 7 USAF G48 51.36 0 
Section 8 USAF G48 00.50 0 
~ .. .::':ion 18 USAF G48 51.86 0 

I Sect ion 19 USAF G48 28.59 0 

T6S,R7W 

I Section 4 BL~ (4) G49 49.43 0 
Section 9 Bl.H (4) G49 48.70 0 

I 
Section 16 8LM (4) G49 48.25 0 
Section 17 BLM (4) G49 00.45 0 
Sect ion 20 BLM (4) G49 34.86 0 
Sect ion 2 1 BL~ (4) G49 13.81 0 

I Section 29 BL~ (4) G49 49.63 0 
Section 32 Bl.~ (4) G49 51.78 0 

I FAlRBANKS MERIDIAN SUB-TOTAL 681.90+ 

I TOTAL 2,280. 21.!:, 

I 

I 
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I 

I 
ACCESS CORRIDOR RlGHT-Of-~AY A-CREAGES 

(Federal Ow~ership) 

I 
FAIRBAYKS ~ERIDIA~, A~SKA 

I U.S. ACREAGE 
SELECTED AN'D 

I 
TOWNSHIP/Section OWNER ~ U.S. ACREAGE* ALREADY CONVEYED -
t18S,R4W 

I s~ction 16 Bl..'t C53 19.80 0 
Section 21 BLM G53 24.74 0 
Section 22 BLM C53 00.23 0 

I Section 27 BLM G53 02.09 0 
Section 28 BLM CS3 23.43 0 
Sect ion 33 BLM G53 20.00 0 

I Section 34 BLM G53 06.41 D 

Tl9S, R4W 

I Section 4 BLM C53 29.59 0 
Section 5 BLM G5J 06.41 0 
Section 8 81.."1 G53 29.94 0 

I Section 16 BL!1 G53 20.70 0 
Section 17 Bl..'t G53 08.41 0 
Section 21 BLM G53 23.S7 0 

I Sect ion 22 BLM G53 04.95 0 
Section 27 BLM G53 25.35 0 
Section 34 Bl..'t G53 25.61 0 

I T20S,R4W 

I 
s~c t ion 3 BLM GSJ 25,35 0 
Section 10 BLM G53 26. 7J 0 
Section 14 81.."1 G53 18.93 0 
Section 15 BLM G53 08.25 0 

I Section 23 BLK G5J 22.64 0 
Section 24 BLM GS4 12 48 0 
Sect ion 25 81.."1 G54 24.86 0 

I Sect ion 36 BLM GS.. 24.97 0 

T21S,R4W 

I Section 1 81.."1 G54 28.28 0 
Section 11 BL!"t G54 34.94 0 

I 
Section 12 BL.'t G54 OJ. 36 0 
Section 14 BLM GS4 24.63 0 
Section 23 BL."1 G54 24.38 0 
Section 26 BLM G54 :!4.38 0 

I 

I 851011 A-16-13 

--- - ---



I 

I 
ACCESS CORRIDOR RlGHT-OF-WAY ACREAGES (Cont'd) 

I U.S. ACREAGE 
SELECTED AND 

I TOWNSHIP/Section OWNER PLATE U.S. ACREAGE* ALREADY CONVEYED 

Section 27 BI...'t G54 OG.ll 0 

I 
Section 34 BI...'t G54 25. 30 0 
Section 35 BI...'t G54 01.00 0 

T22S,R-.W 

I Section 1 BI..."' G54 24.39 0 
Section 10 BI...'t G54 24.53 0 

I Section 15 BI.H G54 26.96 0 
Section 16 BI...'t GS4 08.55 0 

I 
FAIRBANKS HERIDIA.'i SUB-TOTAL 686.25+ 

I SEWARD HER [0 I A.~ , Al.ASKA 

TllM,RlW 

I Section 3** BI...'t (1) G59 26.20 0 
Section 4** BUt {1) G59 27.92 0 

I 
Section 5** BI...'t (1) G59 12.92 0 
Section 6** BLM (l) G59 21.80 0 

T32N,R1E 

I Section 23 8LM (3) G58 14.19 0 
Section 24 8UI (3) G58 27.63 0 

I Section 26 BI...'t (3) G58 12.91 0 
Section 27 BI...'t (3) G58 29.85 0 
Section 28 BI..."'. (3) G58 24.33 0 

I 
Section 29 BLH (3) G58 13.52 0 

T32N,R2E 

I Section 2 BLM (3) G57 15.01 0 
Section 3 BI...'t (3) G57 28.29 0 
Section 4 BL"'. (3) G57 06.29 0 

I Section 8 BI...'t (3) G58 07.92 0 
Section 9 BL't ( 3) G57&G58 31.71 0 
Sect i.on 17 Bll'l (3) G58 21.70 0 

I 
Section 18 BI...'t (J) G56 13.94 0 
Section 19 BI...'t (3) G58 13.94 0 

I 
851011 A-16-14 

I 



-
-

ACCESS CORRIDOR RIGHT-OF-WAY ACREAGES (Cont'd) 

• 
U.S. ACREAGE 
SEt.ECTED AND - TOWNSHIP/Section OWNER PLATE U.S. ACREAGE* ALREADY CONVEYED 

T33N,R2E 

• 
Section 35 8l..'t {4) C57 19.42 0 
Section 36 Bl..'t (4) C57 26.34 0 - T32N,R3E 

Section 2 But (3) C57 01. 15 0 - Section 3 But (3) C57 37.09 0 
Section lL BLH (3) C57 28.62 0 
Section 12 BL..'t (3) C57 20.09 0 - Section 13 BLM {3) G57 07.22 0 

T32N,4E 

- Section 11 But (3) G56 22.96 0 
Section 12 But (3} G56 16.60 0 
Section 13 But (3) C56 21.23 0 - Sec~ ion 1~ But {]) C56 10.80 0 
Section 15 But (3) G56 26.8b 0 
Section 16 BL.'t (3} G57 24.72 0 

- Section 17 BI.Jol (3) C57 24.75 0 
Section 18 But: (3) C57 24.45 0 

T32N, R5E 

Section 3 BLH (3) G56 47,60 0 
Section 4 BLM (3) G56 26.86 0 

• Sect ion 5 BL..'t (3) G56 28.06 0 
Section 8 But (3} G56 26.46 0 
Section 10 BL.'t (3) G56 25.32 0 - Section 15 BL.'t (3) G56 09.51 0 
Section 17 But (J) G56 09.62 0 
Section 18 BL.'t (3) G56 23.69 0 

- SEWARD MERlDIA~ SUB-TOTAL 863.59+ 

- TOTAL 1,549.84+ 

• 

-
851011 A-16-15 • 

- - ------
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TABLES 



• 
I-.. 

- - -

Hydro lop 
- Aver•a• liver Flow (cfe) 
- Peak Flood lnflowa (cfa) 

'"' to,ooo-,ur 
50-year 

• 2S-year 

- Peak Flood Flowa throu~ 
the 0.. (ch) 

'"' SO-yeu 

- -

leaervoir Characterietica 
- NOrmal Nia1•u. Operttlna Level 1/ 
- Maxi. •• Leve 1 , PNF J.l 
- Mini•u. Operatina Level l/ 
- Area at NMOL (acrea) 
- Lan1th at NHOL (•ilea) 
- Total Storaae (acre- feet) 
- Live Storaae (acre-feet) 
- "-•'•• Allowable 

SYrcharae Lavel
1

for 
SO-yeu Flood 1 

- Avera1e Tailvater l/ 

Projttct Outputa 
-Dependable Plant Capability 

(December-January) (MW) 
- ~inal Plant Capability (MW) !/ 
- Ann~al Generation (GWh) 

• Firm 
• Averaae 

- - - - - -
TABLE A. l : PEII.'fl Nt:N'f PII.OJ EC'f ~'fA 

suae 1 
Watana 

8,0~ 

126,000 

174.000 
89,500 

19,800 

102,100 
34,000 

2,000 
2.017.1 
1,850 

14J. 900 
39 

4.1 • to6 
2.4 & 1o6 

2,014 
1,455 

)60 

440 

1.9~0 

2,400 

Staae ul/ 
oev1l Canyon 

9,l60 

l~d.OOO vith Watana 
162,000 without Watana 
184.000 vi. thout Watana 
46.000 vith Watana 
94.800 without wauna 

44,600 vith Watana 
841 soo without Watana 

lSI ,000 vith Wat•na 
42,000 with Watana 

1.455 
l465.6 
1,405 
7.800 

26 
1.1 • to6 
0.15 a to6 

1,456 
850 

600 

680 

4,4901: 
4, 7501 

- - - - - - -
(Page I of 4) 

Watana Devil Canyon 

281,600 
l1,900 

21 185 
2,199.1 
2,065 

38,000 
48 

9.5 • to6 
3.1 • to6 

2,193 
I ,45~ 

1,020 

1,110 

5, 7201,' 
6,9001 

119,000 with Watana 
162,000 without Watana 

44,600 with Watana (Yr 2008) 
15,100 with Watana (Yr 2020) 
94,800 without Watana 
41,200 vith Watana (Yr 2008) 
11,600 vith Watana (Yr 2020) 
84,~00 without Watana 

333,000 with Watana 
42,000 with Watana 

1,461.1 

N A. - Not Applicable 
11 W.tana Staa• l data aa abowat applies both before and after conat ruct lao of Devil 

Canyon, exnpt vher., indicated fu[' Stage Ill. lk!vil Canyon State II dau, •• ahown, appliu both 
b•for~ and after conatruction of Watana Stage Ill except wh~re indicated oth~rwiae for Staae lll. 

11
1 

Total aeneration frOD Watana and Devil Canyo11. 
l Cuntour elevation (feet abov~ mean &~a level) 
il At averaae operatina head 



- - - - -
TARLE A.l (P.o~ge 2 of 4) 

Item 

- Cre»t Elevation 11 
- Crest Length (ft) 
- lie i. gh t Above Foundation 1/ 
- Crest Width (ft) 
- Upstrea~ Slnpe (H:V) 
- Downstream Slope (H:V) 
- Allowance for Se~tlement (ft) 

Top of Parapet ]/ 

Diversion 
Recurrence Interval of 
Oesi~n Flood (yrs) 

- Cofferda111!1 
• Type 

-

. Upstream Crest Elevation 1/ 
• Downstrea~ Cre¥t Elevation 1/ 
• Maximum U/S Water

3
Level 

for Design Flood _/ 

- TUI;n.: 1 s 
Number/Type 

• Di a me t e r ( f t ) 
• Capacity for Design Flood (cfs) 

Outlet Facilities 
-Control Structure~ 

- Diamet~r (in) 
- Water Passage Diameter (ft) 
- Capacity (cfs) 

N.A. - Not Applicable 

-i~ See first page of this Table. 
See fir~t pa~e of this Table. 

- -
Stage I 
Watana 

-
Earth/Rockfill, 
Inclined Core 

2,027 
2,700 

702 
35 

2.4: 1 
2:1 

2 
N.A. 

50 

Earth &. 
Rock fi 11 

I, .S50 
1,495 

1, Sl2 

2 - Circular, 
Cone rete-Lined 

36 
77,000 

6-Fixed Cone Valves 
78 
28 

24.000 

- -
Stage nl/ 

Dev1 1 Canyon 

-
Concrete Arch 
(Earth/Rockfi ll 
Saddle) 

1,46) (1472) 
1,6.SO (9.SO) 

646 (245) 
20 (35) 

N.A. (2.4:1) 
N.A. (2:1) 

0 (2) 
1,466.0 

25 

Earth & 
Rockfill 

947 
898 

944 

1 - Hon1eshoe, 
Cone rete-Lined 

)5 • .S 
41,300 

7-Fixed Cone Valves 
4-102, J-90 
8.5/7.5 
42,000 

- - -- --
Stage 11 tli 

Watana De\."t I Canyon 

Earth/ Rock£ ill 
Central Core 

2,210 
4,100 

885 
35 

2.4: l 
2: 1 

5 
N.A. 

N.ft.. 

N. A. 
1,495 

N.A. 
N.A, 
N.A. 

6-Fixed Cone Valv~s 

78 
28 

]0,000 

N.A. 

N • .S.. 

N.A • 
N.A • 

N.A. 
N.A • 
N.A. 

-



--- --
TABLE A.l (Page ) of 4) 

Item 

spillwar 
- Capac:tty at 50-yr 

flood surcharge (c:fs) 

-

- Capacity at PHF aurcharae (cfa) 
- Control Structure 

• Typl! 
Crest Elevation 11 

• Cates 
Number 
Dimensions (HxW, ft

7
>. 

Top of Gate Level 1 

- Chute Width (ft) 
- Energy oi~9ipation 

Power Intakes 
- Intake Structur~a 

• Number of Levels 
, Numbl!r of Shutter~ per Level 
. Dimensions of Shutters (HxW, ft) 
Control Cates 
• Number 
. Dimen9ion~ (HxW' ft) 
Invert Elevation _I 

Power Tunnels 
- Number 
- 'fype 
- Concr~t~-Lined Diameter (ft) 

Penstocks 
- Number 
- Type 
- Diameter ( ft) 

• Concrete-lin~d 
• Steel-lined 

1/ Se~ fir~t page of this Table, 
11 See first page of this Table. 

--
Stage I 
Watana 

258,000 
278,400 

Gated Ogee 
I, 950 

3 
64 X 44 

2,014 

164 X 120 
Flip bucket 

-

Multi-level, Gated 
5 
4 

25 X 24 

4 
24 'X 12 

I ,800 

2 
Inclined/Horizontal 

24 

4 
Horizontal 

18 
!') 

- -
Stage u!/ 

De vt 1 Canyon 

240,000 
309,000 

Cat~d OaeP. 
1,398 

J 
58 X 48 

1,456 

176 "' 150 
Flip bucket 

-

Hulti-level, Gated 
2 
4 

20 X 34• 

... 4 
24 i 20 

1,365 

See Penstocks 
See Penstocks 
See Penstocks 

-

4 
Inclined/Horizontal 

20 
l ~ 

-- -- --
Stage I 11!/ 

Watal13 Devil C.inyon 

220,000 
259,600 29 I ,000 

Gat~d Oaee 
2,135 

3 
64 X 44 

2' 199 

164 X 120 
Flip bucket 

Multi-level, Gated 
4 
6 

25 "' 24 

6 
24 "' 12 
1,800 & 2012 

) 

Inclined/Horizonal 
24 

6 
Horizontal 

18 
15 



L 

I • • • 

TABLE A. I (Pag~ 4 of ~) 

Item 

Powerhouses 
- Type 
- CavP~n Siz~ (LX W X H, ft) 
- Turbine (No. and Type) 

- Speed (rpm) 
-Nominal Unit Capability at 

Average Operating Head (HW) 

-Maximum Unit C.:lpability 
, Net Head (ft) 
• Flow (cfs) 
• Out put (MW) 

-Minimum Unit Capability 
Net Head (ft) 
Flow (cfs} 
Output (HW) 

- Generators 
Typo:! 

Rat.:!d Capacity (MVA) 

• Power Fa c tor 
Voltage (kV) 

• F req ue nc y (II z ) 
Sp<!ed, qn 

- Tran!iformt:!r-s 
Location 

• Cavl!rn Size (L ll W" H, h) 
, Numb~r 

Rating (HVA) 
, Voltage (kV) 

Tailrace Tunnels 
- Number/Typ~ 

- t>iametl!r ( ft) 

I 

-Surge Chambu Size (1, x W x H, ft) 

N.A. - Noc Applicable 

11 Sde fir•t pa~• o£ thia Tabl~. 

I 

Stage I 
Watana 

Underground 
365 X 78 X lJ6 
4 Verti ca 1 

rranci s 
257 

L 10 

537 
3,080 

12 5 

384 
2,310 

65 

vert i.e a I 
Synchronous 

221 
Air Cooled 

0.9 
15 
60 

2 57 

I 

Upstream Ga II ery 
308 X 4 5 ll 40 

6 
150 

15-345/1.73 
Single Phue 

I - Hor~esho~, 

Cone rete-Lined 
34 

2')0 X 50 ll 150 

I I 

Stage tt!l 
Devt 1 Canyon 

Underground 
360 lC 74 X 126 
4 Vertical 

Francis 
225 

170 

600 
3,790 

173 

54S 
1,615 

ISO 

Vert ica 1 
Synchronous 

192 
Ai.r Cooled 

0.9 
1 s 
60 

22S 

I 

Upstream Galler-y 
446 X 4 3 X 40 

12 
70 

15-345/1.71 
Single Ph.:~se 

I - Hnreh!Yhoe 
Cone re te-Li tlt!d 

3tS 
240 X 7 S X 190 

I I I • 

Stage II r!/ 
Watana Devt I Canyon 

Undl!rground 
520 X 78 X 136 
6 Vertical 

Francis 
257 

185 

7l9 
3,800 

200 

600 
1, ]10 

150 

Vertical 
Synchr,:,nous 

223 
Air Cooled 

0.9 
15 
60 

2S7 

Upstrl!am Gallery 
414 X 4S x 40 

9 
ISO 

l5-J45/1.71 
Single Ph.1se 

2 - Ito rs t!9 ho~ 

Co llC rt:! te- t. i ned 
34 

445 X ')0 X J5Q 

I ' .. 
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