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INITIAL STATEMENT



BEFORE THRE
FEDERAL ENERGY REGULATORY COMMISSION:
APPLICATION FOR LICENSE FOR a4
MAJOR UNCONSTRUCTED PROJECT OR MAJOR MODIFIED PROJECT

L. The Alaska Power Authority applies to the Federal Energy Regula-
tory Commission for a licnese for the Susitna Hydroelectric Water
Power Project, as described in the attached exhibits,

2. The location of the proposed project is:

State: Alaska
Borough: Matanuska-Susitna
Stream or other Body of Water: Susitna River

3. The exact name, business address and telephone number of the
applicant 1is:

Alaska Power Authority
334 West 5th Avenue
Anchorage, Alaska 99501
(907) 276-000!

The exact names, business addresses and telephone numbers of the
persons authorized to act as agents for thne applicant in this
applicatian are:

Mr, James B, Dischinger
Project Manager

Alaska Power Authority
334 West 5th Avenue
Anchorage, Alaska 99501
(907) 276-000]

and

Charles B. Curtis, Esq.

Van Ness, Feldman, Sutcliffe & Curtis
1050 Thomas Jefferson Street, NW
Seventh Floor

dashingron, D.C., 20007

(202> 331-9400

4. The applicant is a public corporation of the State of Alaska in
the Department of Commerce and Economic Development but with

geparate and independent legal existence.

5. (i) The statutory ov regulatory requirementa of the state in
which the project would be located and that affect the project as
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proposed with respect to bed and banks and to the appropriation,
diversion, and uvwse of water for power purposes, and «ith respect
to the right to engage in the business of developing, trans-
sitting, and discributing power and in any othar business
necessary to accomplish the purposes of the license under the
Federal Power Act, are:

(A) ALASKA STAT. §§44.83.010-44.83.425 (1984) ("Alaska Power
Authority") (including §§44.83.300- 44.83.360, entitled
"Susitna River Hydroelectric Project"); ALASKA ADMIN.
CODE, ticr, 3, §94,010-94.900 (Apr. 1982).

These scatutory provisions and regulations establish the Alaska
Power Authority as a legal entity, the purpose of which is "to
promate, develop and advance the gencral prosperity and economic
welfare of the people of Alaska by providing a means of
constructing, acquiring, financing and operating power projects,”
including hydroelectric facilities. ALASKA STAT. §§44.83.070
(1)¢1984). The Alaska Power Authority has a number of gpecific
powers, including (L) the right to perform reconnaissance studies,
feagipility scudies, and engineering and design with respect to
power projects, 2) the right to enter inta cantracts, (3) the
right ta issue bonds, (4) the right to exercise the power of
eminent domain and (3) the righc to construct and operate power
projeccs. See ALASKA STAT. §§44.83.080 (1984).

Sections 44,83.300~44.83,360 deal specifically with the Susitna
River Hydroelactric Project, the purpose of which is to generate,
cransmit and discribute alectric power tn a4 manner thar will (1)
minimize market area electrical power costs, (2) minimize adverse
environmental and social impacts while enhancing environmental
values to the extent possible and (3) safeguard both life and
property. ALASKA STAT. $§44.83.300-44.83.310 (1984}, The Alaska
Power Authority is perwmitted 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 required to obtain approval by the state
legislature of its preliminary report on the Susitna Project, as
provided in ALASKA STAT. §§454.83.325 (1984) before contracting far
preparation of the site or contracting for actual construction of
the project. See Alaska Sess. Laws, Ch. 133,§21. (n addition,
state legislative approval of the ftnancing of the project is
required. See ALASKA STAT. §%44.83.360 (1977)
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(B) ALASKA STAT. §§46.15.030-46.15.185 (1982) (“appropria-
tion and Use of Water"); ALASKA ADMIN. CODE cit. 1I,
§§93.040-93.140 (Jan. 1980) ("Appropriation of Water™).

These statutory provisions and regulations set 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 Resources. See ALASKA STAT.
§46.15.040 (1982); ALASKA ADMIN. CODE rit. 11, §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 ticl. 1T, $93.120 {(apr. 1985). In
addition, the ¢ited statute and regulations specify under what
conditions one who has been granted a permit to appropriate shall
be granted a certificate of appropriation,

(C) ALASKA ADMIN. CODE tritr, 11, §§93.150-93.200.185 (Jan.
1980) ("pam Safety and Constructian’),

These regulations (also promulgated pursuant to ALASKA STaT.
§46.15.030-46,15.185 (1982), discussed in (B) above) require a
“certificate of approval' to be obtained from the Department of
Natural Resources 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 suhmitted with the
applicacion for the certificacte.

(D) ALASKA STAT. §16.05.870 (1983) ("Pratection of Fish and
Game"').

This section required that any person or govermnmental agency
inteading to "use, divert..,. or change the natural flow or bed" of
a river, lake or stream, such as the Susitna River, which has been
designed as important to the spawning, rearing or migration of
anadromous fish (1) notify the Department of that intent and {2)
awalt its approval of the construction.

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

These sections essentially require that any person who will erect
a dam which may affect salmon spawning streams or waters first
apply For and obtain a permit or license from the Depactmenl of
Environmental Conservation, 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. §16.05.,840 (198)) ("Fishway Required').

The Commissioner of the Department of Fish and Game may require
that a fishway be provided for a dam builtc across a stream fre-
quented by salmon or other fish. In the event that a fishway is
considered necessary, plans ind specifications must be submitted
for approval,

(G) ALASKA ADMIN. CODE tit. 18, §§15.130-£5.180 (Jan. 1978)
{"Certification'').

Under Federal law, an applicant for a Federal license to construct
or operace a facility nust make application to obtain from the
State a certification of compliance with the Federal Water
Pollution Control Act. 33 U.5.C. §l134! (1977). 1Issuance of such
a certificate is governed by ALASKA ADMIN. CODE tit. 13,
§§15.130-15.180., The procedures governing that certification
process are set forth in these sections of cthe Code.

(H) ALASKA STAT. §38.05.020-38.05.330 (1984) (“alaska Lands

Act™),

These sections of the Alaska Statutes provide the methods by which
the Alaska Power Author.ty mav obtain use of state lands. The
Department of Natural Resources may lease, sell or otharwise
dispose of state land to a state or political subdivision for less
than its appraised value if such action is found by the Department
to be fair and proper and in the best interests of the public.
ALASKA STAT. $38.05.3810 (1986). The Departmant may issue permiCs,
rights-of-way or easements on state land for roads and elactric
transmission and distribution lines. ALASKA STAT. §38.05.810
{1984). Prior to disposing of state land which 15 adjacent to a
body of warer 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 public water, the Department may
provide for easements or rights-of-way, ALASKA STAT. §38.05.127
(a)(1984).

(1) ALASKA STAT. §§46.40.030-46,40.040; §§46.40.090-
46.40.100 (1982} ("Developmeat of Alaska Coastal
Management Program'); ALASKA ADMIN. CODE tit. 6,
§50,011~50.190 (Apr. 1984) ("Project Consistency with
Alaska Coastal Management Program’).

These gsections require that the Alaska Coastal Policy Council,
scate agendies, and municipalities administer the resources within
a cogstal area in a manner congistent with the applicable districe
coasral management plan. The Susitna Project is located within a
designated coastal resource district.
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(J) ALASKA ADMIN, CODE tit. 18, §§15, 50 (Jan, 1984)("air
Quality Contrel').

These regulations provide for permit applicatians for various
facilities as described in ALASKA ADMIN. CODE tict, L8, §50.300{a).
Applications EFor permits from the Department of Environmental
Conservation must include informatien 3.t forth in ALASKA ADMIN.
CODE cit, 18, §§30,300(b), (c), (d), and {e}.

(K) ALASKA ADMIN. CODE tit, 18, §72 {(Jan, 1983) ('"Waste
Water Disposal").

Thase regulations provide for permits issued by the Department of

Environmental Conservation for the disposal of domestic wastewater
into or onto waters or lands in Alaska, as well as general permits
for activities producing wastewater. ALASKA ADMIN. CODE tit, [8,

§§472.015 and 72.920.

{i1) The steps which the applicant has taken, or plians to take, ta
comply with each of the laws cited above are:

(&} ALASKA STAT. §§44.83.010-44.83.025 {1977), 1982 Supp.).

The Alaska Power Authority has sought legislative approval of 1irs
preliminary report on the Susitna Project,

{B) ALASKA STAT. §§846.15.030-46.15.185 (1982); ALASKa ADMIN,.
CODE tit, LL, §§93.040-93.140 (Apr. 1985},

An investigation of existing water rights has been completed in
connection with the permit required by the cited scatute and
regulations. The results indicate that the project would have a
materially adverse impact on existing water rights. In addition,
the Alaska Power Authority has applied for a permit to appropriate
water for the Susitna Project. In addition, the Alaska Power
Authority has applied for a permit to appropriate water for tne
Susitna Project from the Department of 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. §16.05.870 (1983).

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

(F) ALASKA STAT. $§16.10.010-16.10.020 (19/7).

The Alaska Power Authority has apprised the appropriate Depart-
pents of the Susitna Praoject and requested a ruling of ics
permitting requirements pursuant to these sections. Authorization
pursuant to ALASKA STAT. §16.14.0l0 has been received from the
Department of Environmental Conservacion.

(F) ALASKA STAT. §16.05.840 (1977).

The Alaska Power Authority has notified the Department of Fish and
Game of the Susitna Project.

(G} ALASKA ADMIN. CODE tic. 18, $§815.130-15.140 (Jan.
1978).

The Alaska Power Authority has notified the Department of Environ-
mental Conservation that i1t will seek a certificate of compliance
with the Federal Water Pollution Control Act. Under Alaska
regulations, application for such a certificate is made by serving
on the Department a copy of the Federal license application con-
temporaneously with submission of the application to the Federal
agency. ALASXA ADMIN. CODE tit. 18, §15.180(c). The iAlaska Power
Authority has complied with this requirement.

{(H) ALASKA STAT. §38.05.020-38.05.030 (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 access road and a railroad
spur. 1If any state land acquired for the Sustitna Project is
adjacent to public or navigable waters, the Qepartment of Natural
Resources will determine whether easements or rights-of-way shall
be provided,

(1) ALASKA STAT. §§46.40,030-46.50.040; §§46,40,040-
56.40.100 (1982); ALASKA ADMIN. CODE tit, 4
§§50.010-50.190 (Apr. 1984).

The Susitna Project will be reviewed for consisteacy with the
coastal management plan of the borough of Matanuska. This reviaw
process is initiated when federal permit-granting agencies forward
copies of the Susitna application to the the Govenor of the State
of Alaska (0ffice of Management and Budget) as part of the fedaral
permit process.
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{J) ALASKA ADMIN. CODE tic. 18, §§15, 50 (Jan. 1984).

The Alaska Power aAuthority has requested a =»ermit from the
Department of Environmental Conservation, and has submitted a
proposed air quality control program along with supplemental
information including 3 proposed monitoring program.

(K) ALASKA ADMIN., CODE cvit. 18, §72 (Jan. 1983).

The alaska Power Authority has raeque.ted a wastewater disposal
permit from the Department of Environmental Conservation.

IN WITNESS WHEREOF, the applicant, Alaska Power Authority, has
caused 13 name to be signed below by Robert B. Heatn, irs
Executive Director, and its seal to be affixed hereto by

, LCs , this day of

, 1985,

ALASKA POWER AUTHORITY

8y

Roberr . Heath
Executive Director

(SEAL)
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Chapter 83. Alaska Power Authority.

Article

1. Crestion snd Orgamization (3§ 44.33.010 — 44.33.045)

2. Purpose and Powers «§§ 44.33.070 — 44.33.092)

3. Finanaial Provisions (§§ 44.83.100 — 44.33.160)

4. Power Cost Equalization Program :§§ 44.33.162 — 44.33.165)

5. Power Project Fund (§ 44.83.170)

6. General Provisions (§§ 44.83.177 — 44.83.240)

7. Sumtna River Hydroslectnic Project (§§ 44.83.300 — 44.83.360)

8. Rural Electnfication Revolving Loan Fund :§§ 44.83.361 — 44.83.363)
9. Energy Program for Alaska (§§ 44.33.380 — 44.33.425)

Article 1. Creation and Organization.

Section Section

10. Leguslatve finding and policy 40. Officers; meetings; quorum

20. Crestion of suthonty 435. Qualifications. powers. and duties of
30. Membership of the authority officers and directors

Sec. 44.83.010. Legislative finding and policy. (a) The legisla-
ture finds, determines and declares that
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§ 44.83.020 StaTE GOVERNMENT § 44.83.030

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

{2) the establishment of power projects at these sites is necessary o
supply power at the lowest reasenable cost to the state's municipal
electric, rural electric, cooperative electric, and private electric
utilities, and regional electric authorities, and thercby to the con-
sumers of the state, as wel] as to supply existing or future industrial
needs;

(3) the achievement of the goals of lowest reasonable consumer
power costs and beneficial long-term economic growth and of estab-
lishing, operating and deveioping power projects in the state will be
accelerated and facilitated by the creation of an instrumentality of the
state with powers to construct, acquire, finance, and operate power
projects.

(b) It is declared to ba the policy of the state, in the interests of
promoting the general welfare of all the people of the state, and public
purposes, to reduce consumer power costs and otherwise to encourage
the long-term economic growth of the state, including the development
of its naturai resources, through the establigshment of power projects by
creating the public corporation with powers, duties and functions as
provided in this chapter. (3 1 ch 278 SLA 1976; am § 1 ch 156 SLA
1978)

Ravisor's nDotes — Formerly AS
<4.56.010. Renumbered 1n 1980

Sec. 44.63.020. Creation of authority. There ia created the Alaaka
Power Authority. The authority 18 a public corporation of the state in
the Department of Commerce and Economic Development but with
separate and independent legal existence. (§ 1 ch 278 SLA 1976)

Revisor's notes. — Formerly AS
44.56.020. Renumbered 1n 1980

Sec. 44.83.030. Membership of the authority. The authonty
ahall consist of the followinz directors:

(1) three public directors toc be appointed hy the governor and
confirmed by the legialature; only one director may be appointed from
each judicial district described in AS 22.10.010;

(2) the director of the office of management and budget, or the
director’s designee within that office. and three commussioners of prin-
cipal executive departments appointed by the governor. (§ 1 eh 278
SLA 1976;am § 2ch 156 SLA 1978;am § 2¢h 118 SLA 1981; am § 25
ch 63 SLA 1983)
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§ 44.83.040 ALASKA STATUTES § 44.83.040

Revisor's notes. — Formerly AS
44 56 030 Renumbered in (980,

Cross references. — For wranstional
provisions reisted w the authonty's 1981
reorganization, ses 3 15, ch. 118, SLA
1581,

Effect of amendments. — The 1981
amendmant deleted the subsection demg-
naton ') and repesisd subsection (b
whuch read "The commuanoners of comemu-
nmty and regonal affaurs,  natural
resources, transportation and public
[salities. and revenue shall have the
nghts and privileges of directors except for
the nght to vote and may not be conmdered
for purposss of quorum or voung.™ The
amendment also substututed "three pub-

he™ for “four” preceding directors.”
deleted “at large” preceding "o be
appoinied” and added “only one diector
may be sppoinied from each judicial dis-
trict descnbed 1n AS 22.10.010" in pare.
greph (1) and substituted “the director of
the division of budget and management
and three compussioners of princpal
exscutive departments appounted by the
governor™ for “the commussionar of com.
maerce and economic development™ tn pars-
graph (21

The 1963 amendiment, 10 paragraph «2?
substituted “office of managemant and
budget. or the director's demgnes within
that office,” for “division of budget and
management.”

Sec. 44.83.040. Officers; meetings; quorum. |a) The directors
shall elect one of their number as chairman and may elect other officerg
they determine desirable. The powers of the authority are veated in the
directors, and four directors of the authority comsatitute a quorum.
Action may be taken and motions and resolutions adopted by the
authority at a meeting by the affirmative vote of a mayority of the
directors. The directors of the authority serve without compensation,
but they shall receive the same travel pay and per diem as provided by
law for board members.

tb) The board may meet and transact busness by an electronic
medium if

(1) publie notice of the time and locations where the meeting will be
held by an electronic medium has been given in the same manner as
if the meeting were held in a single location;

(2} participants and member» of the public in attendance can hear
and have the same right to participate in the meeting as if the meeting
were conducted in person; and

13) copiesof perunent reference matenals. statutes, regulations, and
audio-visual materials are reasonably availabie to participants and to
the public.

¢/ A meeting by an electronic medium as provided in this section
has the same legal effect as a meeting in person.

1d} A director of the authority may not vote on a resoiution of the
authorty relating to a lease or contract to be entered into by the
authority under this chapter if the director is a party to the lease or
contract or has a direct ownership or equuty interest 1n a firm, partner-
ship, corporauon, or association that is a party to the contract or lease.
When abataining from voting, the director must disclose the reason for
the abstention. A director wha is a member of an electnc cooperative
that is organized under or subject to the Electric and Telephone Coop-
erative Act (AS 10.25) may vote on a resolution relating to a coniract
or lease to which that cooperative 13 a party. The director shall disclose

270



§ 44 83.045 STatE GOVERNMENT ¥y 44.83.050

the cooperative membership at the time of voting. A resclution of the
authonty that 13 approved by a majonity of the directors present who
are not barred from voting under this subsection is a valid action of the
authority for all purposes. (§ 1 ch 278 SLA 1976; am § 3 ch 156 SLA

1978; am § 3 ch 118 SLA 1961; am §§ 1. 2 ch 89 SLA 1983

Revisor's ootss. — Formerly AS
44.36.040 Renumberwd i1n 1950

Effect of amendments. — The 1981
amandment substituted “directans” for
“director.” substituted “their number” for
“the directors at large” and sdded “may

preceding “directors” in the second sen-
tence.

The 1983 amendment substututed "
magonty of the directors” for “at least
three durwetors” at the end of the thurd sen-
tence of subssetion 'as and sdded subesc-

elect” preceding “other officers™ in the first
sentance and substituted “four” for “thres”

tons ‘b-d}

Sec. 44.83.045. Qualifications, powers, and duties of officers
and directors. (a) The public directors shall be residents and gualified
voters of Alaska and ahall comply with the requirements of AS
39.50.010 — 39.50.200 (conflict of interests). The public directors shall
serve overlapping four-year terms.

tb) A vacancy in a directorship occurring other than by expiration of
a term shall be filled in the same manner as the original appointment,
but for the unexpired portion of the term only.

ic) The authonty shall employ an executive director who may, with
the approvai of the authonty. employ additional staff as necessary. In
addition to its staff of regular employees, the authonty may contract
for and engage the services of iegal and bond counsel, consultants,
experts, and financial and technical advisors the authonty considers
necessary for the purpose of conducting studies, investigationa,
hearings, or other proceedings. The board of directors shall eateblish
the compensation of the executive director. The executive director of
the authority is subject to the provisions of AS 39.25.010 — 39.25 220.
1§ 4 ch 156 SLA 1978; am § 4 ch 118 SLA 1981)

Ravisor's ootes. — Formerly AS

“directors.” deleted “at large” foilonng
44 36.045 Renumberwd 1n 1580

"directors”  and  added  Toverlappung”

Effeet of amendments. — The 1581
amendment added “public” preceding
"directora” and qubgtituted “shail” for "at
large muat” preceding e residenta™ in the
flrmt mnwnce, added “public” preceding

preceding “four-year terms” 1n the second
santence and deleted the former thued sen-
waee which read “The four onginal
directors at large have terma of one, two,
thres. and {our years. respectiveiy ”

Sec. 44.83.050. SwiT. [Repealed, § 23 ch 156 SLA 1978.]

Article 2 Purpose and Powers.

Section

70 Purpose of the authonty

8¢ Powers of the authonty

90 Power contracts and the Alaska Public
Utihties Commussion

Section

92 Authonty for muncipahties and
utiiities W enter 1nto power saley
cantracts
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§ 44.83.070 ALASKA STATUTES § 14.83.080

Sec. 44.83.070. Purpose of the authority. The purpose of the
authoerity 1s o promote, develop and advance the general prospenty
and economic welfare of the people of Alaska by providing a means of
constructing. acquinng, financing and operating

t1) power projects; and

12} facilities that recover and use waste energy. «§ 1 ch 278 SLA
1976; am § 5 ch 156 SLA 1978; am § 1 ¢h 133 SLA 1982

Revisor's notes. — Formerly AS ited w foamil fuel. wind power. tidel,
+4 36070 Repumbered 1n 1980 geothermal. hydroelectric, or solar enetgy
Effect of amendments. — The 1992 production and wasie energy consarvation
smendment subsuifuted parsgraphs '1'  facilities.”
and 12} for "power production faciiities lim-

Sec. 44.83.080. Powers of the authority. [n furtherance of its cor-
porate purposes. the authority has the following powers in addition to
it3 other powers:

11) to sue and be sued;

{2} to have a seal and alter it at pleasure:

i3) to make and alter bylaws for i1ts organization and internal
management;

v4! to adopt regulations goverming the exercise of its corporate
powers;

13! to acquire, whether by construction. purchase, guft or lease, and
to .mprove. equip, operate, and maintain power projects;

16) to 18sue bonde to carry out any of its corporate purposes and
powers, including the acquisition or consoruction of a project to be
owned or leased, as leasor or lessee, by the authonty. or by another
person, or the acquisition of any interest in a project or any right w
capacity of a project, the establishment or increase of reserves to secure
or to pay the bonds or interest on them, and the payment of all other
coats or expenses of the authority incident to and necessary or
convenient ta carty out Its corporate purposes and powers:

() w sell. lease as lessor or lessee, exchange, donate, convey or
encumber in any manner by mortgage or by creation of any other
security interest, real or personal property owmned by it. or 1n which 1t
has an interest, when, in the judgment of the authority, the action is
in furtherance of its corporate purposes,

i8} to acrept gifta, grants or loans from, and enter tnto contracts or
other transactions regarding them, with any person:

9 to deposit or invest i1ts funds, subject o agreements with
bondholders;

110) to enter intocontracts with the United States or any person and,
subject to the laws of the United States and subject to eoncurrence of
the leguslature, with a foreign country or its agencies, for the financing,
construction, acquisition, operation and maintenance of all or any part
of a power project, either inside or outside the state, and for the sale or
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§ 44.83.080 StatE GOVERNMENT § 44.83.089

transmission of power from a project or any nght to the capacity of it
or for the secunty of any bonds of the authority issued or to be isaued
for the proiect;

¢11) to enter into contracts with any person and with the United
States, and, subject to the laws of the United States and subject to the
concurrence of the legislature, with a foreign country or its agencies for
the purchase, sale, exchange, tranamission, or use of power from a
project, or any right to the capacity of it;

(12} to apply to the appropriate agencies of the atate, the United
States and to a foreign country and any cother proper agency for the
permits, licenses, or approvals as may be necessary, ai-d to construct,
maintain and operate power projects in accordance with the licenses or
permits, and to obtain, hold and use the licenses and permits 1n the
same manner as any other perscn or operating unit;

t13) to perform reconnaissance studies, feagibility studies. and engi-
neering and design with respect to power projects;

114) to enter into contracts or agreementa with respect to the exer-
cisa of any of ita powers, and do all things necessary or convenient to
carTy out its corporate purposes and exercise the powers granted in this
chapter;

t15) to exercise the power of eminent domain in accordance with AS
09.55.240 — 09.55.460;

116} to recommend to the legislature

(A) the issuance of general obligation bonds of the state to finance
the construction of a power project if the authonity first determines that
the project cannot be financed by revenue bonds of the authority at
reasonabile rates of interest:

{B) the piedge of the credit of the state to guarantee repayment of all
or any portion of revenue bonds issued to assist in construction of power
projects;

(C) an appropnation from the general fund

(i) for debt service on bonds or other project purposes; or

tii) to reduce the amount of debt financing for the project:

(D) an appropriation to the power project fund for a power project:

(E) [Repealed. § 16 ch 161 SLA 1984}

{F) development of a project under financing arrangements with
other entities using leveraged leasea or other financing methods;

(G} an appropriation for a power project acquired or constructed
undsr the energy program for Alaska (AS 44.83.380 — 44.83.425) ¢§ 1
ch 278 SLA 1976; am &% 6 — 11 ch 156 SLA 1978; am §§ 16, 17 ch 83
SLA 1980; am § 5ch 118 SLA 1981; am § 16 ch 161 SLA 1984}

Revisor's noes. — Formerly AS The 1981 amendment added subpars-
44.56 080 Renumbered 1n 1980 graph (G of paragraph 16

Effect of amendments. —- The 1980 The 1984 amendment repealed para-
amendment inserted in the muddle of pare-  graph :161E).
graph : 130, “feambtity stucdies. and enp1-
neening and demgn.” and sdded paragraph

16
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Sec. 44.83.090. Power contracts and the Alaska Public
Utilities Commission. (a) The authority sha.l, 1.1 addition to the other
methods which it may find advantageous, provide a8 methad by which
municipal eleetric, rural electric, cooperative electric, or private elec-
trie utilities and regional eiectric authorities, or other persons autho-
rized by law to engzge in the distribution of electricity may secure a
reasonable share of the power generated by a project, or any interest
in & project, or for any right to the power and shall sell the power or
cause ths power to be sold at the lowest reasanthle proces w hich ~gver
the full cost of the eleciricity or services, inciuding capital and
operating costs, debt coverage as ccnsidered appropnate by the author-
ity, and other charges that may be authorized by AS 44.83.010 —
44.893.425. Except for a contract or lease entered into under AS
44 83.380 — $4.83.425, a contract or lease for the sale, transmission
and distribution of power generated by a project or any right to the
capacity of it shall provide:

(1) for payment ol all opersting and maintenance expenses of a
project and costs of renewals, replacements and improvements of it;

{2} for interest on and amortization charges sufficient to retire bonds
of the authority 1ssued lor the project and reserves {or them, plus a debt
service coverage factor as may be determined by the authority to be
necessary for the marketabihty of its bonds;

td) for monstoring of the project by the authority or i1ts agents;

(4) for full and complete disclosure to the authority of ail factors of
costs in the transmission and distribution of power, 50 that rates to any
persons may be fixed imitially 1n the contract or lease and may be
adjusted from time to hime on the basis of true cost data;

(5) for periodic revisions of the service and rates to persons on the
basis of accurate cost data obtained by the accounting methods and
systems approved by the directors and 1n furtherance and effectuation
of the policy deciared in AS 44 83.010 — 44.83.425;

{6 for the cancellation and termination of a contract or lease upon
violation of 1ts terms by anv person,

(7} for secunity for performance as the authonty may consider prac-
ticable and advisable, including provisions assuring the continuance of
the diastribution and transmission of power generated by a project and
the use of its facilities for these purposes; and

(8) other terms not inconsistent with the provisions and policy of thus
chapter as the authority may consider advisable

(b} The authority 1s not subject to the jurisdiction of the Alaska
Public Uuilities Commission Notmng 0 A5 id 33010 — 44 83 425
granis the authonty any junisdiction over the services or rates ol any
public utslity or diminishes or otherwise alters the jurisdiction of the
Alaska Public Utilities Commission with respect to any public utility,
including any right the commission may have to review and approve
or disapprove contracts for the purchase of electricity by a public util-
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iy (§ 1ch 278 SLA 1976;am § 12¢h 156 SLA 1978: am 2 6ch 115
SLA 1981

Revisor's notes. — Formerly AS  preceding “contract” and added ‘or lease”
44.56.080 Renumbered in 1980 preceding “for the sale” 1n the second sen-
Effect of ummendmenis. — The 1981  tence of subsection 'a) and added “or lease”
amendment subatituted “except for a following “contract” in parsgraphs ‘4 and
contract or lease sntered into under AS @ of subsection a»
4483180 — 483423 a" for "a”

Sec. 44.83.092. Authority for municipalities and utilities to
enter into power salea contracts. The authority and any mumnie-
ipality or public or private entity operating an electnc utility, or a
municipality or private entity and another municipality or private
entity, may enter into a contract providing for or relating to the saje
of 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

i1) that the amounts payable under the contract are operating
expenses of the utility and are valid and binding obligations of the
municipality or other entity payable from the grosa revenues of the
utality:

12) for one or more appropriations of the amounts payable under the
contract;

13) for the municipality or other entity to assume the obligations of
another contracting party in the event of a defauit by that party:

¢4) that after completion of a project the munieipality or other entity
is obligated to make payments notwithstanding a suspension or reduc-
tion in the amount of the power supplied by the progject: or

15) that payments under the contract are not subject to reduction by
offset or otherwise. 1§ 3 ch 89 SLA 1980)

Article 3. Financial Provisions

Section Section
100. Bonds of the suthonty 130 Nonliability on bonds
105. Bonde for powsr projecta under the 140 Pledge of the swate
energy program for Alaska 150. Taz exemption
110. Trust indentures and trust agree- 160. Bonde legal tnvestments for [i-
ments ducianass

120. Validity of pledgs

Sec. 44.83.100. Bonds of the authority. (a} The authornity may
borrow money and may issue bonds. including but not Limited to bonds
on whuch the principal and interest are payabie « 11 exclusively from the
income and receilpts or other money denived from the project financed
with the proceeds of the bonds; 12} exciusively from the income and
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receipta or other money derived from designated projects whether or
not they are financed in whole or in part with the proceeds of the bonds:
13} from its income and recespts or other assets generally, or a desig-
neted part or parts of them; or '4) from one or more revenue-producing
contracts including a contract providing for the secunty of the bonds
made by the authority with any person. The authonty may issue bonds
to pay, fund or refund the principal of, or interest or redemption pre-
miums on, bonds issued by it, whether or not the bonds or interest w
be funded or refunded have become due.

(b} Bonds shall be authorized by resolution of the authority, and
shall be dated and shall mature as the resolution may provide. except
that no bond may mature more than 50 vears from the date of ita issue.
Bonda shall bear interest at the ratea, be in the denorminations, be in
the form. either coupon or registered, carry the regustration privileges,
be executed in the manner, be payable in the medium of payment, at
the places, and be subject to the terms of redemption which the resolu-
tion or a subsequent resolution may provide.

(¢} All bords, regardless of form or character. shall be negotiable
instruments for all the purposes of the Uniform Commercial Code.

{d) All bonda may be so0ld at public or private sale in the manner, for
the price or prices, and at the time or times which the authority may
determine. (§ 1 ch 278 SLA 1976)

Revisor's notes. — Formerly AS
44.56.100. Reaumbered in 1580.

Sec. 44.83.108. Bonds for power projects under the energy
program for Alaska. The authority may borrow money and issue its
bonds for the acquisition or construction of power projecta to be
acquired or constructed under the energy program for Alaska. The
principal of and interest on the bonds are payable from money darived
from the aale of whoiesale power from power projects financed under
AS 44.83.380 — 44.83.425 from the power development fund or finm a
souree referred to 1n AS 44.83.100 as the authority determines. The
bonds may be issued if

(1) appropriations to the power development fund for the power
project are insufficient w cover the coat of acquiring or constructing the
power project; and

i2) the authority determines that the amount of interest the author-
ity will pay on its bonds is not more than alternative costs of securing
money from other sources, except for the general fund. to pay for the
acquisition or construction of the power protect. (§ 7ch 118 SLA 1981;
am § 4 ch 89 SLA 1983)

Effect of amendments. — The 1983  tuted "may borrow”™ for “shall borrow.”
amgndment, divided the section ioto thiee  deletsd “sball” preceding “usua 11s bonda,”
sentancys; 10 the firsl semtemce. substi- and substtuted the lnnguage beqinmung
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“for the acquisition or construction” for "on
which” at the end: 1n the second sentence,
inserted “of” following "principal” and
added "on the bonds” following "and inter-
est” and added the langusge beginning “or
from a source” to the end; and 1n the thard

StAaTE GOVERNMENT

§ 44.83.110

sentence. added "The bonds may be
issued” at the beginning. added “the
authonty determines that™ at the
beginning of paragraph /2!, and inserted
"from other sources. except for the general
fund” in paragraph 121

Sec. 44.83.110. Trust indentures and trust agreements. (a) 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
association, with corporate trust powers, located inside or outside the
state) or by a secured loan agreement or other instrument or under a
resolution giving powers to a corporate trustee by means of which the
authority may

(1) make and enter into any and all the covenants and agreements
with the trustee or the holders of the bonds that the authority may
determine to be necessary or desirable, including, without limitation,
covenants, provisions, limitations and agreements as to

(A) the application, investment, deposit, use and disposition of the
proceeds of bonds of the authority or of money or other property of the
authority or in which it has an interest;

(B) the fixing and collection of rentals, charges, fees or other con-
sideration for, and the other terms to be incorporated in, contracts with
respect to a project or to generated power;

(C) the assignment by the authority of its 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 e trustee for the benefit of bondholders;

(D) the terms and conditions upon which additional bonds of the
authority may be issued;

(E) the vesting in a trustee of rights, powers, duties, funds or prop-
erty in trust for the benefit of bondholders, 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 injunction or other proceeding or by taking
possession 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;

(2) pledge, mortgage or assign money, leases, agreements, property
or other rights or assets of the authority either presently in hand or to
be received in the future, or both; and

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

(b) Notwithstanding any other provisions of this chapter, the trust
indenture, trust agreement, secured loan agreement, or other
instrument or the resclution constituting a contract with bondhoiders
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shall contain a covenant by the authority that it wil] at all times
maintain rates, fees or charges sufficient to pay. and that a contract
entered into by the authonty for the sale, transmission or distribution
of power shall contain rates, fees or charges sufficient to pay the costs
of operation and maintenance of the project, the principal of and inter-
est on bonds issued under the trust agreement as the same severally
become due and payabie, to provide for debt service coverage as con-
sidered necessary by the authority for the marketing of its bonds and
to provide for renewals, replacements and improvementa of the project,
and to maintain reserves required by the terms of the trust agreement.
This subsection doem not require a covenant that varies from a
covenant entered into in accordance with the provisions of AS
44.83.380 — 44.83.425.

ic) For the purpose of securing any one or more 1ssues of its bonds,
the authority may establish one or more special funds. calied "capital
reserve funds”, and shall pay into those capital reserve funds the pro-
ceeds of the sale of its bonds and any other money that may be mads
available to the authority for the purposes of those funds from any
other source. The funds shal] be established only if the authority deter-
mines that the establishment would enhance the marketability of the
bonds. All money held 1n a capital reserve fund, except as provided in
this section, shall be used as required, solely for (1) the payment of the
principal of, and interest on, bonds or of the sinking fund payments
with respect to those bonds, (2) the purchase or redemption of bonds,
or {3) the payment of a redemption premium required to be paid when
those bonds are redeemed before maturity: however, money in a fund
may not be withdrawn from it at any time in an amount that would
reduce the amount of that fund to less than the capital reserve require-
ment set out in 12) of this subsection, except for the purpose of making,
with respect to those bonds, payment, when due, of principal. interest,
redemption premiums and the sinking fund payments for the payment
of which other money of the authority is not available. [ncome or
interest earned by, or increment to, a capital reserve fund, due to the
investment of the fund or any other amounts in it. may be transferred
by the authority to other funds or accounts of the authority to the
extent that the tranafer does not reduce the amount of the capital
reserve fund below the capital reserve fund requirement.

td} If the authority decides to issue bonds secured by such a capital
reserve fund, the bonds may not be issued if the amount in the capital
reserve fund is lesa than Tuch an amount as may be established by
resolution of the authority (called the "capital reserve fund requre-
ment”), unleas the authority, at the time of 1ssuance of the obligations.
depomts in the capital reserve fund from the proceeds of the obligations
to be issued or from other sources, an amount which, together with the
amount then in the fund, will not be lesa than the capital reserve fund
requirement.
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ie) In computing the amount of a capital reserve fund for the purpose
of this section, securities in which all or a portion of the funds are
invested shall be valued by some reasocnable method established by the
authority by resolution. Valuation on a particular date shall include
the amount of any interest earned or accrued to that date.

() The chairman of the authority shall annually. no later than Jan-
uary 2, make and deliver to the governor and the legislature 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 fiscal 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 lisbility of the state.

(g) When the authonty has created and established a capital reserve
fund, the commissioner 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 as may be agreed upon by the
commissioner of revenue and the authority, including without limi-
tation terms and conditions providing that the loans need not be repaid
until the obligations of the authority secured and to be secured by the
capital reserve fund are no longer outstanding.

th) If the authority decides to covenant to issue or to issue bonds
secured by a capital reserve fund, the bonds may not be issued until 10
days after the authority has mailed notification to the State Bond
Committee and the Legislative Budget and Audit Committee by
certified mail of its intention to establish a capital reserve fund to
secure the bond issue. The notification shall include the amount of the
capital reserve fund to be established, the amount of bonds proposed to
be issued, and the total cost of the project for which 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 capital reserve fund
during the term of the bond issue, the amount that it may be necessary
to withdraw, and the time at which withdrawais are estimated to be
needed. The authority shall annually prepare a revised estimate, con-
sidering the same factors, and a statement of all withdrawals that have
occurred from the date of issuance 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 Legisiative Budget and Audit Commit-
tee by January 30 of the succeeding year. (§ 1 ch 278 SLA 1976; am
§§ 13,14 ch 156 SLA 1978;am § 2ch 133 SLA 1982; am § 5ch 89 SLA
1983

Revisor's notes. — Formerly AS The 1983 amendment, 1n subsection b,
44.56.110 Renumbered in 1980. substituted the language beginning “the
Effect of amendments. — The 1982 trust indenture, trust agreement :nd
amendment added subsection th) ending “constituting 8 contract ith
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bondhoiders” for ‘the trust agreement’
near the begminmung of the first sentence
and added the second sentence

Sec. 44.83.120. Validity of pledge. It i3 the intention of the leg-
1slature that a pledge made in respect of bonds is considered perfected
and 13 valid and binding from the time the plev: 2 is made; that the
money or property so pledged and thereafter received by the authority
shall immediately be subject to the lien of the pledge without physical
delivery or further act: and that the lien of the pledge shall be valid and
binding as against all parties having claims of any kind n tort,
contract or otherwise against the authority irrespective of whether the
parties have notice. Neither the resolunion. trust agreement nor any
other instrument by which a pledge is created need be recorded or filed
under the provisions of the Uniform Commercial Code to be perfected
or to be valid, binding or effective against the parties. t§ 1¢h 278 SLA
1976; am § 6 ch 89 SLA 1383

Revisor's notes. — Formerly AS perfectad and 13 valid” for “shall be vahd”
44.56.120 Ranumbered un 1980. near the beminrung of the firvt sntence

Effect of amundmenta — The 1963  and inserted "“perfected or to be” 1n the sec-
amendment. subsututed "2 conmdered ond sentence

Sec. 44.81.130. Nonliability on bonds. .a) Neither the members of
the authority nor a person execuning the bonds 18 liable personally on
the bonds or is subject to personal liability or accountability by reason
of the issuance of the bonds.

(bl The bonds issued by the authority do not constitute an indebted-
ness 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 receipta or other funds or property of the authority. The authority
may not pledge the faith or credit of the state or of a political subdi-
vision of the state, except the authority. to the payment of a bond and
the issuance of a bond by the authorty does not directly or indirectly
or contingently obligate the state or a political subdivision of the state
to apply money from, or levy or pledge any form of taxation whatever
to the payment of the bond. 1§ 1 ch 278 SLA 197&

Revisor's notese. ~— Formerly AS
44.56 130 Renumbered i1n 1980

Sec. 44.83.140. Pledge of the state. The state pledges to and
agreea with the holders of bonds 1ssued under this chapter and wath the
federal agency whuch loans or contnhutes funds :n respect to a project,
that the state will not lumut or alter the rights and powers vested in the
authonty by this chapter to fulfill the terms of a contract made by the
authenty with the holders or federal agency. or in any way impair the
nghta and remedies of the holders until the bonds, together wnth the
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interest on themn with interest on unpaid installments of interest, and
all costs and expenses in connection with an action or proceeding by or
on behalf of the hoiders. are fully met and discharged. The authonty
is authorized to include this pledge and agreement of the state, insofar
as it refers to holdera of bonds of the authonty. 1n a contract with the
holders, and insofar as it relates to a federal agency. 1n a contract with
the federal agency. (§ 1 ch 278 SLA 1976)

Revisor's notes. — Formerly AS
44.56.140. Renumbered in 1980

Sec. 44.83.150. Tax exempdon. All property of the authority 13
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 in place of taxes in amounts equal to the rea! 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 private property and the authority
were 4 non-public corporation. All bonds 1ssued under this chapter are
1ssued 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.
t§ 1 ch 278 SLA 1976; am § 15 ch 156 SLA 1978)

Revisor's notes, — Formerly AS
44,.56.150. Renumbered 1n 19680

Sec. 44.83.160. Bonds legal investments 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 carrving
on any insurance business, all banks, bankers, trust companies,
savings banks, savings associations, 1ncluding savings and loan asao-
ciations and building and loan associations, investment companies and
other persons carrying on a banking businesa, all administrators.
guardiang, executors, trustees and other fiduciaries. and all other
persons whatsoever who are now or may hereafter be authorized to
invest 1n bonds or other obligations of the state, may properly and
legally invest funda including capital in their control or belonging to
them. Notwnthstanding any other provisions of law, the bonds of the
authority are also securities which may be deposited with and may be
received by ail publie officers and bodiea of this state and all munic-
ipalities and minicipal subdivisions for any purpese for which the
deponit of bonds or other obligations of the state is now or may
hereafter be authorzed. (§ 1 ch 278 SLA 1976)
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RAevisor's nodes. — Formerly AS
44.56.160 Renumbered in 1980

Article 4. Power Cost Equalization Program.

Section Section
162 Power cost equalization not regulated by Public Uubities
163 Adjustments w power cost Comrmsaion

equalization 165. Continuing appropriavion f{or powsr
164. Equalization assistance to utilities o8t equalization

Sec. 44.83.162. Power cost equalization. 1a) The power cost
equalization fund is established as a separate fund for the purpose of
equalizing power cost per kilowatt-hour statewide at a cost close or
equal to the mean of the cost per kilowatt-hour i Anchorage.
Fairbanks, and Juneau by paying money from the fund to eligible
electric utilities in the state. The fund shall be administered by the
authority as a fund distinct from the other funds of the authonty. The
fund is composed of money appropriated for the purpose of providing
power cost equalization to eligible electric utilities.

(b1 The costs used to calculate the amount of power cost equalization
for all electnc utilities eligible under this section include all allowahle
costs, except return on equity, used by the commission to determine the
revenue requirement for electric utilities subject to rate regulation
under AS 42.05. The costs used in determunung the power cost
equalization per kilowatt-hour shall exclude any other type of assis.
tance that reduces the customer's costs of power on a kilowatt-hour
banis and that is provided to the electric utility within 60 days before
the commission determines the power cost equalization per lulo-
watt-hour of the electne utility.

i) An eligible electre utility is entitled to receive power cost
equalization

(1) for sales of power to local community facilities, calculated in the
aggregate for each communuty served by the electric utility. for actual
consumption of not more than 70 kilowatt-hours per month for each
resident of the community; and

(2) lor actual consumption of not more than 750 kilowart-hours per
month sold to each customer in all classes served by the electric utility
except to customers of the utility under (1’ of this subsection.

td} The amount of power cost equalization provided per kilo-
watt-hour under (¢! of this section may not exceed 95 percent of the
power costs, or the average rate per eligible kilowatt-hour sold.
whichever 15 less. as determined by the commission. However,

111 duning the state fiscal vear that begins July 1. 1984 the power
coats for which power cost equalization may be paid to an electric
utility are limited to minimum power costs of more than 8.5 cents per
kilowart-hour and leas than 52.5 cents per kilowatt-hour:
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i2) dunng each following state fiscal year. the power costs for which
power cost equalization may be paid to an electric utility shall be
adjusted by the commission, considering the rate of change 1n fuel cost
and power demand; and

(3) 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.

te) An electric utility whose customers receive power cost
equalization under this section shall set out in its tariff the rates
without the power cost 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 this section shall be used to reduce the cost of
all power s0id to local communty facilities. in the aggregate, to the
extent of 70 kilowatt-hours per month per resident of the community,
and to reduce the cost of the first 750 kilowatt-hours per custormer per
month for all other classes served by the electnc utility

(f) The power cost equalization program shall be administered by the
authority based on a determination by the commission under 1b) and
td) of this section of power cost equalization per kilowatt-hour for each
eligible electric utility.

ig) An eligible electric utility may not be denied power cost
equalization because complete cost information 13 not available. An
eligible electric utility that is exempt from rate regulation under AS
42.05 shall be assisted by the comrmssion to provide the cost informa-
tion the commussion considers necessary to comply with the require-
ments of this section. Only power costs that are supportable may be
considered in calculating power cost equalization. Each electric utihity
is responsible for keeping records that provide the information neces-
sary to comply with the requirements of this section including, but not
limited to, records of monthly kilowatt-hour sales or generation,
monthly fuel balances, fuel purchases, and monthly utility fuel
consumption.

th) For each eligible electric utility, the determination of the cost of
fuel by the commission shall be 1n accordance with the procedure for
approving fuel cost rate adjustments of electric utilities subject to rate
regulation under AS 42.05.

(i) Each electric utility receiving power cost equalization approved
by the commission shall

(1) report monthly to the authonty within the time and in the form
the authority requires: and

{2) use operational equipment designed to meter individual utility
customer power consumption and to determine and record the utility’'s
overall fuel consumption

ij) The authonty shall review the report required under r1i11: of this
section and may submit the report to the commssion for additional
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review before payment. After review and approval of the report by the
authority, the authority shall. subject to appropriation. pay to each
eligible electric utility an amount equai to the power cost equalization
per kilowatt-hour determined by the commission under b and 1d! of
this section, multiplied by the number of kilowatt-hours eligible for
power cost equalization that were sold during the preceding month to
all customers of the utility in accordance with ic! of this section.
Payment shall be made by the authority within 30 days after receipt
from the utility of the report required under (i) of this 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 commission
for review wathin 30 days after i1ts receipt by the authonty. When a
report 1s submtted to the commission for review under this section,
payment shall be made by the authonty within 30 days after
submission, based on a commission determinauon. if appropriations
are insufficient for payment in full, the amount paid to each electnc
utility 18 reduced on a pro rata basis.

(k) If an electric utility receives power cost equalization under this
section, the utility shall either

(1) give the following notice to its electric service customers ehgible
under this program for each period for which the payment is received.

NOTICE TO CUSTOMER

For the current billing period the utility will be paid under the State
of Alaska's power cost equalization program (AS 44.83.162) to asaist
the utility and 1ts customers in reduuing the high cost of generation
of electric energy.

Your total electrical service cost $ .. ...
Less state equalization $ ...
Your charge $ .. .or

12) give to its electric service customers a notice approved by the
authority, which notice provides electric service customers the same
information provided by the notice in (1) of this subsection

(D In order to qualify for power cost equalization. each electnc util-
ity must make every reasonable effort to mimimize admirustrative,
operating, and overhead costs, including using the best available
technology consistent with sound utility management practices. In
reviewing applications for power cost equalization, the commission has
the authority to require the elimination of duplicative or otherwise
unneceasary operating expenses. Each eligible electric utility shall
cooperate with appropnate state agencies to implement cost-effective
energy conservation measures. and to plan for and implement feasible
alternatives to diesel generation.

(m) For purposes of 1¢) of this section. the number of residents of the
community equals the number of residents of the community deter-
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mined by the Department of Community and Regional Affairs (n accor-
dance with AS 29.88.015.

wnr If the authonty receives a petition requesting power cost
equalization. signed by at least 25 percent of the customers of an elec-
tric utthity that is subject to rate regulation under AS 42.05 and that
has not applied {or power cost equalization under this section, the
authonty shall require the utility to submit a power cost equalization
application. Upon a determination of eligibility for power cost
equalization, the utility, as a part of its service, shall receive power cost
equalization and pass power cost equalization benefits to 1ts custorners
in accordance with this section.

(o' In this section

i1, "commssion” means the Alaska Public Utilines Commission;

i2) "community facility” means a water and sewer faciiity, public
outdoar lighting, charitable educational facility. or commumity buiid-
ing whose operations are not paid for by the state, the federal govern-
ment, or private commercial interests;

t3) "eligible electric utility” or "electric utility” means each corpora-
tion whether public, cooperative, or otherwise). company, individual.
or association of individuals. their lessees, trustees. or receivers
appointed by a ourt, that

1A) owns, operates, manages, or controls a plant or system for the
furnishtng, by generation, tranamission or distnibution, of electric ser-
vice to the public for compensation:

1B} during calendar year 1983 had a residenual consumption level
of power eligible for power cost equalization under this chapter of leas
than 7.500 megawatt hours or had a residential consumprion level of
power eligible for power coat equalization under this chapter of less
than 15.000 megawatt hours if the utility served two or more munic-
ipalities or unincorporated communties. and

(C) during calendar year 1984 used diesel-fired generators to pro-
duce more than 75 percent of the electrical consumption of the utility:
an electne utility that 1s a subsidiary of another electric utility 1s an
“eligible electric utility” if the operations of the subsidiary, considered
separately. meet the eligibility requirements of this section: if an elec-
tric utility did not receive power cost assistance i1n 1983 but 1s
otherwise eligibie for power cost equalization under this section, the
utility 13 an “eligibie electric utility™;

(4) "energy conservation measures” include weatherization and
other insuiating methods, utilization of waste heat, appropnate suang
of new generating equipment, and other programs of the state or
tederal government intended and available for the purpose of energy
conservation;

15) “feasible energy projects” include projects that are selected after
a field reconnaissance study under AS 44.83.177 and after completion
of a feasibility study according to the criteria 1n AS 44.33.181 to deter-
rmine cosat benefit in companson o existing power generating methods

and other altermatives considered 1n reconnaissance studies:
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t6) "fund” means the power cost equalization fund es-ablished under
1a) of this section;

{7y "power costs” means costs used i1n determining power cost
equalization 1n accordance with ib) and td) of this section. 1§ 42 ch 83
SLA 1980; am § 8 ch 118 SLA 1981; am § 3 ch 79 SLA 1983; am § |
ch 133 SLA 1984)

Revisor's notss. — Formeriy AS  Alasks Pubhic Uulives Commusaion. the
44.56.162. Renumbered 1n 15680 Alaghks Power Authonty. the Alaska
Cross references. — For transitional  Energy Center, and the division of energy
provisions relauing o the 1981 amend- and power development in the Department

ments, sea § 16, ch. 118. SLA 1981 of Commerce and Economic Development”
Effect of amendments. — The 1981 foliowing “appropnate state agencies” in
amendment rewrote this section. the last sentence
The 1983 amendment. 1n subsection *{ +, The (984 amendment rewrow this sec-

deleted “including but not hmited w the tuon

Sec. 44.83.183. Adjustmentas to power cost equalization. (a) The
power cost equalization per kilowatt-hour determined under AS
44.83.162 payable to an electric utility that is subject to rate regulation
under AS 42.05 may be adjusted by the commusaion if

t1) an increase or decrease in the electrnic utility’s cost of fuel has
resulted in the approval of a fuel cost rate adjustment by the commis-
s1on;

(2) a permanent or interim rate increase or decrease has been
approved by the commusasion, thereby establishing a higher or lower
power cost;

13) an adjustment is requred after the authority has discovered
discrepancies in ita review of monthly data submitted by the electne
utility; or

+4) the authonty deterrunes that appropriations are nsufficient to
finance full payments to eligible electric utilities.

ib} An electric utility that is eligible to receive power coat
equalization under this section and that receives power cost
equalization per kilowatt-hour approved by the commission sball
report monthly to the authonty withun the time and in the form the
authority requires. An electric utility shall report

(1) the power cost equalization per kilowatt-hour approved by the
commission;

(2) the total kilowatt-hours sold to each class of customer durning the
preceding month;

3) the total kilowatt-hours eligible for power cost equalization
under this section sold to each class of customer dunng the preceding
month;

t4) the total knlowatt-hours generated dunng the preceding month,
if availabie;

'$) apy commission-approved amendments to the schedule of rates
in effect duning the preceding month; and
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16) an increase or decrease in the cwrrent unit price of fuel from the
base price used by the commission in the determination of power costs
which may be expected to result in a subsequent power cost
equalization adjustment.

te) The provisions of AS +4.83.162 relating 1o the determination of
the amount of power cost equalization and payment of the equalization
assistance apply Lo egualization assistance under this section. (§ 9 ch
118 SLA 1981; am § 2 ch 133 SLA 1984

Effact of amendments. — The 1584 subsection 'be, 11 paragrephs ¢+, '3+ and
amendment substituted “power cost 16) of subsection 'b. and 1o subsection o
equalization” for “power cost assstance” and .nserted “equalization’ preceding
1n the introductory languege of subsection  “esmusimnce” 1n two places in subsection ¢+
2. tn two placey 1n the Grm senlence of

Sec. 44.93.1684. Equalization assistance to utilities not reg-
ulated by Public Utilities Commiasion. (a) An electric utility that is
not subject to rate regulation by the commission may receive power
cost equalization if the utility is otherwise eligible for equalization
assistance under AS 44.83.162 and if the utility

(1} files with the commission financial dsta necessary to determine
the power cost equalization per kilowatt-hour as prescribed by the
commission and that is in compliance with AS 44.83.162;

{2) reporta monthly to the authority, within the time and in the form
the authonty requures, the information required in (b! of this section:

{3) sets rates

iA) that consider the power coat equalization provided under AS
44.83 162 by subtracting from 1ts revenue requiremente for electnc
services the power cost equalization per krlowatt-hour that 1t 1s eligible
to receive; and

(B} under which the power cost equalization provided in AS
44.83.162 is applied a3 a credit only against cthe cost of kulowatt-hours
eligible for egualization assistance under AS 44.83.162 that are
consumed by each customer in any month:

(4} allows audits that the commismion determines are necessary to
ensure compliance with this section; and

(5) firnishes its electric service customers eligible under this pro-
gram a notice as specified in AS 44.83.162tk).

(b) An electric utility that 1s eligible w receive power cost
equalization under this section shall report in accordance with tan2) of
this section

t1} the power cost equalization per kilowatt-hour approved by the
comrmisdion:

2} the total kilowart-hours sold t each class of customer durnng the
preceding month;

13) the total kilowatt-hours eligible for power cost equaiization
under this section sold to each class of customer dunng the preceding
month;
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¢4) the total kilowatt-hours generated during the preceding month,
if available;

t5) any amendments to the schedule of rates in effect during the
preceding month; and

16) an increase or decrease 1n the current unit price of fuel from the
buse price used by the commussion in the determination of power costs
that may be expected to result in a subsequent equalization assistance
level adjustment.

¢} An electric utility that is eligible w receive power cost
equatization under this section may have its power cost equalizatjon
per kilowatt-hour determination changed by the commission 1f

(1) an increase or decrease 1n the electric utility's cost of fuel has
been verified by the commission;

i2) an increase in rates has occurred based on an increase (n costs
and has been venfied by the commiasion:

{3} an adjustment is required after the authonty has discovered
discrepancies 1n its review of monthly data submitted by the electne
utility; or

{4) the authority determines that appropriations are insufficient to
finance full payments to eligible electric utilities.

(d} The provisions of AS 44.83.162 relating to the determination of
the amount of power cost equalization and payment of the equalization
asmstance apply to equalization aseistance under this section.

te} An application for power cost equalization by an electnc unlity
that is eligible to receive power cost under this section does not extend
the junisdiction of the commission beyond that established by AS 42.05

(§ 42 ch 83 SLA 1980;: am § 10 ch 118 SLA 1981; am § 3 ch 133 SLA
1984)

Ravisor's notes. — Formerly AS paragraphs (bul:and (b)), \n two piaces

44.56 164 Renumbered 111 1980
Effect of amendmaents. — Thia 1981

asmstancs”™ 1n the ntraductory language
of subsecuom ‘&), u paragraph enl.
throughout paragraph (ad3), 1o the
introductory language of subsecton 'b), 1n

10 the introductory Janguage of subsection
¢t and 1o subsections 'd) and ‘e inserted
“squalization” precsding "asmstance” o
ths introductory ianguage of subsaction
«al. 1n paragraph 'ev3¥B). and 1in two
places 10 subsection 'd}; and meda & minor
word change in paragraphs ianl), ‘aud}
and paragraph 'bu &)

Sec. 44.83.188. Continuing appropriation for power cost
equalization. The sum of $16.300.000 is appropriated on July 1. 1984,
and the sum of $21,700.000 13 appropriated on July 1 of each subse-
quent fiscal year from the general fund to the power cost equalization

fund 'AS 44.83.162). 1§ 314 ch 171 SLA 1984/

Editor’s notes. — Secaon 316, ch, 171,
SILA 1B84. provides that the appropna-
tions made 1n §4 313-315 and 319 of ch.

171, SLA 1984, whuch enacted thus section.

are not ane-year appropnstions and do not

lapes under AS 37 25 010.
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Article 5. Power Project Fund.
Section
170 Power project fund

Sec. 44.83.170. Power project fund. a There 1s established as a
separate fund the power project fund which shall be distinct from any
other money or funds of the authority, and which includes only money
appropniated by the legislature.

(b) The authority may make loans from the power project fund

(1) to electric utilities, regional electric authorities, municipalities.
cities, boroughs, regional and village corporations. village counails,
and nonprofit marketing cooperatives to pay the costs of

'A) reconnaissance studies, feasibility studies. license and permt
applications, preconstruction engineering, and design of power
projects;

(B) constructing, equipping, modifying, improving, and expanding
small-scale power production facilities, conservauion facilities, bulk
fuel storage facilities. and transmission and distribution facilities.
including energy production. transmission and distribution. and waste
energy conservation facilities which depend on fossil fuel. wand power.
tidal, geothermal, biomass, hydroelectric. solar or other non-nuclear
energy sources: and

(C) reconnaissance studies, preconstruction engineering, design.
construction, equipping, modification,. and expansion of potabie water
supply including surface storage and groundwater sources and
transmission of water from surface storage to existing distribution
systems;

(2) to a borrower for a power project if

tA) the loan 13 entered into under a leveraged lease financing
arrangement;

(B) the party which will be responsible for the power project 1s an
electnc utility, regional electric authonty. municipality. eity. borough,
regional or village corporation, village council, or nonprofit marketing
cooperative; and

{C) the borrower seeking the loan demonstrates to the authonty that
the financing arrangement for the power project will reduce project
financing coats below costs of comparable public power projects.

{c) Before making a loan from the power project fund, the authenty
shall, by regulation. specify

1) standards for the eligibility of borrowers and the types of projects
to be financed with loans;

(2) standards regarding the technical and economic viability and
revenue self-sufficiency of eligible projects:

i3) coliateral or other security requred for loans.

(4} the terms and conditions of loans:
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t51 cntena to establish financial feasibihty and w0 measure the
amount of state assistance necessary for particular projects to meet the
financial feasibility criteria: and

{6) other relevant critena, standards or procedures

1d) Any loan made by the authority must be made according to the
standards. cniteria. and procedures established by regulation under
this section.

ie) Repayment of the loans shall be secured in any manner which the
authority determines is (easible 10 assure prompt repayment under a
loan agreement entered into with the borrower. The authonty may
make an unsecured loan from the power project fund to a borrower
reguiated by the Alaska Public Utihities Commisston under AS 42.05
if the borrower has a substantial lmstory of repaying long-tern loans
and the capacity to repay the loan. Under a loan agreement. repayment
may be deferred for 10 years or until the project for which the loan s
made has achieved earnings from 1ts operations sufficient to pay the
loan, whichever is earlier.

tf) Power projects are subject to the following limitations on interest
and specific restrictions:

11y Power projects for which loans are outstanding from the former
water resources revolving loan fund i1former AS 45.86) on July 13.
1978, may receive additiona) financing from the power project fund; the
additional financing, if granted,

1A’ shall be granted for a term not exceeding 50 yearn:;

1B+ shall be granted at an interest rate of not leas than three or more
than five percent a year on the unpaid balance;

tC) shall be conditioned on the repayment of loan principal and
interest 10 begin on the earlier of

{1} the date of the start of commercial operation of the project; or

{ii) 10 years from the date the loan 15 granted.

{2) Loans for power projects

1A) shall be granted for a term not to exceed 50 years: and

(B) shall be granted at an interest rate which is not less than five
percent and which is the lesser of

1i) a rate equal to the percentage which 1s the average weekly yield
of municipal bonds for the 12 months preceding the date of the loan, as
determined by the authonty from municipal bond yieid rates reported
in the J0-year revenue index of the Weekly Bond Buyer: or

ti} a rate determined by the authority which allows the project to
meet criteria of financial feasibility established under AS 44 83 170(c!.

tg) Loan repayments and intereat earned by loans from the power
project fund shall be depomited 1n the state generai fund

th) The legislature may forgive the repayment of a loan made from
the paywer project fund for a reconnaissance study or a feasibility study
when the authority finds that the power project for which the toan was
made 13 not feasible. 1§ 1¢h 278 SLA 1976, am § 16 ch 156 SLA 1978,
am 3§ 19 — 23 ch 83 SLA 1980‘290
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Revisor's notes. — Formerly AS
44.56 170. Renumbered 1n 1980

In 1984, “former” was inserted befare
“water resources revolving ioan fund” and
the reference W AS 45.86 That section wss

STATE GOVERNMENT

¥ 44.83 177

repealed by <wec 44. ch 43, SLA 1980

Effect of amendments. — The 1980
amendment rewrcte subsections a-
through ¢+, rer. and . and added subsec-
tions gr and 'h.

Article 8. General Provisions.

Section

191 Lamulstions on Lssuance of bonds by
the authonty

Section

177 Reconnsissance study
179. Review of reconnmssance study by

office of mansgement and budget 192 [nsurance requrements :n con-
181. Feambility study and finence pian SIrUCtION CoALracts
183. Review of feambility studiea and 195 Qperstion of propcts

plans of finance by office of 200 Anpual report

management and budget 210 Appropmauons and reports
185 Schmismon W the legslature 220 Public records; open meetings
187 Applcability of sections 224 Long-term energy pinn
189 Prmect construcuor 230 Definitions
190 Anpusl audit 240 Shor utle

Sec. 44.83.177. Reconnaissance study. ia) To identify power
project alternatives and energy consumption patterns and needs for a
community or region, the authority shall, after consultation with other
state egenciew and after review of information on alternative sources
of energy, complete a reconnaissance study for each proposed new
power project or combination of projecta.

{b! A reconnaissance studyv shall

(1) identify the present and anticipated electrical and thermal
energy requirements of a comunUnIty or region,

2} survey all electrical and therma) energy sources and combina-
tions of sources available to the community or region and evaluate the
relative economic ments of aiternative sources of power and heat,
including energy conservation:

(3) anmesn the effect of development of alternative sources of power
and heat on the environment; and

(4) include public comment from resmidents of the community and
adjacent area.

tc) The authority. in consultation with the office of management and
budget, shall adopt regulations defining

{1) the methods which it shall apply to determine that the informa-
tion required by (b) of this section is obtained: and

(2) standard criteria and measures for comparative analysis of alter-
native energy sources.

(d) In completing a reconnaissance study, the authority shail consuit
with the Department of Community and Regional Affairs to determine
the information that each may require for energy planning and the
development of technology. 1§ 24 ch 83 SLA 1980:am § 1l ch 118 SLA
1981. am §§ 3 — 5ch 133 SLA 1982: am § 4 ch 79 SLA 1983: am § 28
ch 63 SLA 1983)
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Revisor's notes. — Formerly AS  scope of 3 reconnaissance study and sub-
44 56 177 Renumbered 1n 1930 stituted alternative energy sources’ for
Crows references. — For tranmitional  “aiternative power sources” (n parsygraph

provisions reiated o current and pending
projects as of 1980, see ¥ 37, ch. 33, 5LA
1980

Effect of amendments. — The 1981
amendment added subsection idi

The 1982 amendment. «n subsection +al.
inserted “and energy conaumption pat-
tems and needs” and “or region.” subeti-
tuted "sources of energy” for “sources of
power,” and added “or combinavon of
procia” w the end The amendment alss

2+ of subsection c-

The first 1983 amendment, substituted
“office of management and budget” for
“divimon of budget and management” in
subsection ¢/

The second 1987 amendment. subats.
tuted “Department of Community and
Regional Affawrs” for “division of energy
and power development 11 the Deparunent
of Comumerce and Economic Development”
in subsection d»

rewrota subsection ‘b1 which defines the

Sec. #4.83.179. Review of reconnaissance study by office of
management and budget 1a) The office of management and budget
in the Office of the Governor shall review reconnaissance studies for
proposed projects of the authonity

tb} The review shall examine each reconnaissance study for compli-
ance with the requirements of AS 44.83.1771b) and ¢). The office of
management and budget may approve or disapprove a reconnaissance
study. If the office of management and budget disapproves of a
reconnaissance study. i1t shall return the reconnaiszance study to the
autharity together wath a comprehensive statement of the reasons for
ita disapproval. The authority may amend the portions of the
reconnaiseance studv which the office of management and budget
identifies as deficient and resubmit the reconnaissance study to the
office of mansgement and budget for reconsideration.

w¢) For purposes of thus section, a power project is approved if the
reconnaissance study for the project has not been disapproved by the
office of management and budget withun 30 days of submiseion of the
reconnaissance study for the project to 1t by the authonty '§ 24 ch 83
SLA 1980. am 3 28 ch 63 SLA 1983

Revisor's notes. — Formerly AS Effect of amendments — The 1983
44 56 179 Renumbered \n 1980 amendment. subsututed office  of
Crose references. — For tranmtional management and budget” for "division of
provisiors reiated to current and pending  budget and management” throughout this
projects as of 1980, see § 47. ch. 30. SLA  section
19680

Sec. 44.83.180. Assessment. proposal, and construction of projects
{Repealed. § 44 ch 83 SLA 1980.}

Sec. 44.83.181. Feasibility study and finance plap. '1a) Unless
the reconnaissance studv has been disapproved by the office of
management and budget under AS 44.33.179. the authonty shall com-
plete a feasibilitv study and plan of finance for each proposed project.
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b A feasibility study shall include

i1 information about the proposed project. including but not limited
to estimates of total project construction costs, total project operating
costs. the costs of transmission systems and reserve power require-
ments, the uming and amount of anticipated returns from the com-
pleted project. a benefit-to-cost ratio, the potential effect of the project
on the environment of the ares that will be served by the project when
completed. and the availability of alternative government {inancing.

121 2 statement of all assumptions which affect the economic
feasibility of the project. including but not limited to the discount rate
and 1nterest rate of amounts of money to be used for the project. antici-
pated fuel prices. an escalation rate, state and local electric load
growth, and estimates of indirect costs and benefits;

13) a comparative analvsis of all reasonable aiternatives to con-
struction of the proposed project; and

14) information based on engineenng and design work that meets
the requirements for submission of a license applicatiun for the project
to the Federal Energy Regulatory Commuisaton.

ic) The plan of finance shall include recommendations of the most
appropriate means to finance a project, including. but not limited to.

+1: the 1ssuance of revenue bonds of the authonty:

12} the 13suance of

A1 general obligation bonds of the state: or

'B' revenue bonds of the authonty that are guaranteed or parually
guaranteed by the state;

13! an appropriation from the general fund

iA) to pay debt service on bonds or for other project purposes: or

1Bi to reduce the amount of debt financing 1or the project.

i4: a loan frum the general fund;

5 financing arrangements with other entities using leveraged
leases or other financing methods:

18 assistance from any federal agency. 'ncluding. but not limited to.
the Rural Electnfication Administration;

17/ a loan from the power project fund ' AS 44.33 170ta or

18! any combination of financing arrangements [isted in this subsec
tion

id) When financial assistance from the state 13 necessary for a
project to meet financial feasibility critena, t'e plan of finance shail
include an estimate of the mimimum amount of financial assistance
required from the state. The plan of finance shail inctude an estimate
of the present value of the financial assistance from :%¢ state, com-
puted as the d:fference between

1 a market rate of interest. which 13

1A the rate determined under AS 44 83 170if02v By, or

B the estimated interest rate for revenue bonds to be 13aued hy the
authontv for the project, and
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l)
provided

2 the effective rate of interest pecause of state tinanciai assistance

e The authority. in consuitation with the otfice of management and
budget, shall adopt regulauons defining

1 the techniques which 1t shall apply to determine that the infor-
mation required by b+ — d) of this section is obtained: and

2) standard cniteria and measures for comparative analvais of alter-
native financing arrangements. (3 24 ch 83 SLA 1930;: am § 6 ¢ch 133
SLA 1982; am § 28 ch 63 SLA 1983: am § 14 ¢h 161 SLA 1984

Revisor's noles. — Formmerly AS
4+ 36 18] Renumbered .n 1920
Cross references. — For transitional

provisions related to current and pending
projects as of 1980, see 3 47. ch 33, S5LA
1980

Effect of amendments. — The 1942
amendment naerted ‘the costs of
\ransmusaicn 3ystems wnd reserve power
requirements’” :n paragraph 1 of subsec-
tion b

The 1983 amendment. aubstituted
‘office of management and budget’ for
‘divismion of budget and management” in
subsactions ar and e

The 1984 amendment substityted that
for “which™ in paragraph ¢ ! B and
deieted “or Tom the renewaole rescurces
investment fund A3 37 11 050 following
the reference W the power project fund :n
paragraph ¢ 7

Sec. 44.83.183. Review of [easibility studies and plans of
finance by office of management and budget :a: The office of
management and budget i1n the Office of the Governor shall review the
feasibility study and plan of finance for a project of the authority for
compiiance with the provisions of AS 44.33 181:ibt — «dt

b: In 1ts review under this section. the office of management and
budget may obta:n an independent evaiuation of a feamibility study and
plan of finance to determine compliance with the provisions of AS
+83181'b» — d.

i¢' When the office of management and budget has completed a
review of the feasibility study and the plan of finance for a project
under this section. 1t shail submit a report to the governor The report
shall examine the feasibility study and plan of finance for complhance
with the requirements of AS 44.33 131Lib) — «d) The report of the office
of management and budget shall inciude a recommendation to the
governor and legislature for approval or disapproval of the project
based on the office's review of the feasibility study and plan of finance
for comphiance with the requirements of AS 44.83 181:b) -—— «d)

d+ The report required by ¢! of thus section shall be prepared and
submitted not iater than 60 days aiter the feasibility study and pian of
finance for a proposed project have been received by the office of
management and budget.

e+ The report required by ¢! of this section shali include a financial
analysis of the proposed project of the authorty that evaiuates
proposed bond resoiutions or other financial arrangements or financial
plans. secunty plans and arrangements, cost and demand
uncertainties, and debt volume, as they relate to the total direct and
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indirect indebtedness of the state In preparing the financial analvsis
required by this section the office of management and budget mav use
the services of outside agencies or institutions that are not otherwise
involved in the project. ' § 24 ch 83 SLA 1980 am ¥ 7ch 133 SLA 19582,
am § 28 ch 63 SLA 1483,

Revisor's notes. — Formerly AS Effect of amendments. — The 1Yol
44 56.183 Renumbered 1n 1980 amendment added subsection e
Croes references. — For transitional The 1983 amendment substituted

provisions related to current and pending  “oifice of management and budget tor
projects as of 1980, see ¥ 47, ch 83. SLA  ‘division of budget and management”
1980 throughout this section

Sec. 44.83.185. Submission to the legislature. 'a) The authority
shall submit a feasibihity study and plan of finance. including a cost
estimate from an independent source, for a proposed new project to the
legislature. When the report of the office of management and budget
examining the feambility study and plan of finance 13 completed as
required by AS 44.83.183. 1t shall be submitted to the legslature

bt The authority may not proceed with work on the engineering or
design phase of a proposed new project for which legisiative approval
is required until the legislature approves the proposed new project
However. the authonty may proceed with the engineenng or design
work necessary to meet the requirements for submission of a license
application for the proposed new project to the Federal Energy
Regulatorv Commission without obtaining legslative approval of the
proposed new project.

¢! The legsiature shall consider and must approve all proposed new
projects except proposed new projects that are exempt under AN
44.83 187 The leguslature may approve a proposed rew project only bv
enacting law that authorizes the project and approves a construction
cost for that project. '3 24 ch 83 SLA 1980. am 3 » ch 133 SLA 1952,
am § 28 ch 63 SLA 1983, am § 7 ¢h 89 SLA 1983!

Ravisor's aotea. — Formeriv AS “ofice f management and bhudget :ar
44 56 1A5 Renun.bered in {980 ‘division o1 budget and management .-

Effect of amendments. — The 1982
amendment substituted “that authorizes
the project and approves a ronstruction
coat for” for "authonzing” 1n the second
sentance of subsection ¢

The first 1983 amendment. subatituted

subsection 4

The second 1983 amendment .nserted
‘including a cost estimate from an :nde-
pendent source’ :n the {irst sentence 3t
subsection a

Sec. 44.83.186. Final cost estumate and reauthorization by the /eg-
1slature. (Repealed. » 27 ch 839 SLA 1953.]

Sec. 44.83.187. Applicability of sections. a: The provisions ot A>
44.33 177 — 44.83 185 and 44 33 189 apply only to a propnsed new
projact that will generate more than 1 5 megawatts of power and

2

-
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111 requires an appropriation more from the state general fund, from
the power project fund. or from the renewable resources funds; or

12) 1s based on a plan of finance which requires the issuance of
general obligation bonds or other pledge of the credit of the siate

b} The provigions of AS 44.83.177 — 44.83 185 and 44 83 189 apply
to a project that generates more than 25 megawatts of power for which
the authonty will issue its revenue bonds for costs of construction

i¢) The provigions of AS 4+4.83.177 — 44.83 183 do not apply when a
reconnaissance study and a feasibility stuay for a proposed new project
have been prepared by an agency of the federai governmen:. (f the
authority determinies that the reconnaissance study and the feasibility
study prepared by the agency of the federal government provide infor-
mation sufficient to permit the authonty to finance and construct the
proposed new project 1n accordance with the requirements of this chap-
ter When a reconnaisgance study and feasibility study are prepared for
a proposed new project by an agency of the federal government and the
authority proposes to finance and construct the proposed new project.
the authority shall provide 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 shall review the
studies and plan of finance. Within 60 days after it8 receipt of the
studies and plan of finance, the office of management and budget shall
subrmit a report to the governor and legislature. The report sbhall exam-
ine the feasibility study and plan of finance and comment upon comph-
ance of the feasibility study and plan of finance with the requirements
of AS 44.83.181. Approval of the legislature under AS 44.83.185 13
required for a proposed new project that 13 exempt from the require-
ments of AS 44 83 177 — 44.83.183 under th:s subsection. The author-
ity may not proceed with engineenng or design work for a progject unul
legusiative approval of the project has been given under AS
44.83.185¢c!, except that the authority may undertake engineenng or
design work necessary to submut a license application for the project to
the Federal Energy Regulatory Commission without first obtainming
leqisiative approval of the project

'd+ The provisions of AS 44 .83.177 — 44.83 135 do not apply to

11 an addition, modification, repair, reconstruction, design, acqui-
sltion or construction (or the purpose of compieting a project;

12) the construction of an electricai transmssion or distmbution
faciiity that 1s estimated to cost less than $3.000,000 '§ 24 ch 33 SLA
1980; am & 1 ch 169 SLA 1980; am § 28 ch 63 SLA 1933:

Revisor's potes. — Formerls A3 investmenti fund and ‘he approprauch

44 36 147 Renumbered :n 1930

Effect of amendments. — The 1940
amendment added ‘will geaerste more
than | 5 merawatts of paower and” at the
end 3 the introductory parsgraph af sub-
wction a- and subatitu*~ “funds’ far

exceeds A ST UM for projects for
which legqisiative approvel s sought
dunng 1981 B $3.000.000 multp'ied by
a lactor equai 10 a ratie determuned by
diviging the construction cost :ndex f the
snqineerng news record determined for
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January of the year dunng which a project divisien A budget and management” .n
18 submitted for legaiative gppraval. by  subsection ¢
the construction coat ndex of the enm Editor's notes. — >ectiun ! .n IH&
neening news record for March. 1980 for  SLA 1980 provides The prawcts authn-
projects for which leguslative approval 13 rized 1n sec 48 ot House S for +'5 r
sought after December 31. 1981" at the Senate Bill No 438 Financer «m H.
end of paragraph + 1+ of subsection a: Eleventh Legislature Second Sesswon are
The 1983 amendment. substituted exemotfmm the amendments made in sec
‘office of management and budget”’ for 1 of this Act

Sec. 44.83.189. Project construction. If a new project s to be
designed. acquired and constructed by the authomty. it shali be
designed, acquired and constructed as a public work of the state For
the purpose of this section and AS 44.33.187 a new project does not
include

1+ an addition or modufication to an exisung project uniess the rotai
cost of the addition or modification exceeds 31.Uuu.uy),

{2) repair ar reconstruction of a project, or

i3) deaign, acquisition Or CONSLrUclion necessary to complete a
project for which bonds have been 13sued. % 24 ch 53 SLA 1950

Ravisor's notes. — Formeriv AS
44 56 189 Ranumbsred 1n 1980

Sec. 44.83.190. Anpual surlit The authonty 3nall have its
financial records audited annually by a certified pubiic accountans
The leguslative auditor may prescribe the form and content of the
financial records of the authonty and shall have access to these records
at any time. 1§ 1 ch 278 SLA 1976

Revisor's bpotes. — Formerly AS
44.56.190. Renumbered 1n 1960

Sec. 44 £3.19]1. Limitations on issuance of bonds by the
authority. The authority may not 1ssue bonds except atter 650 davs
notification of its intent to issue bonds 15 qiven to the governor and to
the legislature, if the [egislature 13 1n session, or o the Legislative
Budget and Audit Commuttee, if the legislature is not 1n session 3 24
ch 83 SLA 1980

Revisar’s notes. — Formerly A3
44.58 191 Renumbered in 1980

Sec. 44.83.192. Insurance requirements in construction
contracts. [n requesting bids and awarding construction contracts
under this chapter the authonty mayv not require a contractor to oblain
workers’ compensation, general habtlity, or other required insurance
from a particular insurer. agent, or broker and may not agree to pro-
vide insurance to a contractor who 1s awarded a construction contract
¢ Bch 89 SLA 1983
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Sec. 44.83.195. Operation of projects. 'a» When a project 1s
nperated by the authonty. the authority shall enter 1nto one or more
contracts for the sale of electrical power, energy. transmission capacity,
ar service from the project. U'niess the contract 1s entered ir.to under AS
44 83.380 — 44.83.423. a contract ent»red into under this section shall
meet all requirements of AS 44 83 090

bt Repealed, § 27 ch895LA 1983 /1% 24ch 83 SLA 1980.am iy 9,
27 ch 89 5LA 1983

Revisor's ootes — Formerly AS  :nthe first sentence and added "Uniesa the
4+4 56 195 Renumbered 1n 1980 contract 13 entered nto under AN

Effect of amendments. — The 1981 44 83 380 — 44 81 425" to the beppnnung of
amendment, in subsection ar, nserted the second sentence The amendment also
energy lransmission capacily ur service”  repenied subsection b

Sec. 44.33.200. Annual report. Before March | of each vear. the
authority shall submit to the governor and the legislature a compre-
hengive report describing operations, income and expenditures for the
preceding 12-month perted. «§ 1 ch 278 SLA 1976

Revisar's notes. — Formerly AS
4+4 55 200 Renumbered tn (950

Sec. 44.83.210. Appropriations and reporis. 'a: Notwith-
standing any other provision in this chapter, the authonty 13 subject to
the provisians of the Executive Budget Act 1AS 37 07

‘br The authonity shall, by the 15th day of each regular legislatuye
sesgion, present to the legislature a report detailing project status,
original costs and projected costs, partuicularly highhighting any costs
:n excess of the omginal cost estimates submitted for each project when
that project was originallv approved by the legisiature 1§ | ch 278 SLA
1976; am § 19 ¢h 156 SLA 1978

Revisor's notes. — Formeriv A3
+H 56 210 Renumbered 11 1981

Sec. 44.83.220. Public records; open meetings. The provistons of
AS09.25.110 — 09.25 120 and AS 44.62 310 — 44 62.312 appiy to the
authonity. The authonty shall publish a proposed agenda of its
meetings and afford the public an opportunity to be heard in accor-
dance with AS 44 62.312 «% 1 ch 378 5LA 1976

Rewvisor’'s notea. — Formeriv AS
44 36 220 Renumberea .n |38y

Sec. 44.83.224. Long-term energy plan. The Department of Com-
merce and Economic Deveiopment. assisted by the authonty. shall.
after public hear:ngs. prepare and annual!y rev:se a jong-term energy
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plan. The plan. and its annual revisions. shall be submitted to the
commissioners of the departments of the executive branch of the gov-
ernment for review and to the governor for the governor's approval
After approval. the plan shall be submitted to the legislature not later
than Feburary 1 of each vear The plan. and its annual revisions. shall
include

1, an "end-use” study examining and reporting on the nature and
amount of energy used and the purpose of its use; and

2} an energy development component for meeting projected
thermal, electrical and transportation energy needs in the state at the
lowest reasonable cost. including environmental and social costs. con-
sistent with acceptable standards of rehablity. g;iving an equal con-
sideration as practicable to all types of energy sources 'except those
based on nuclear fuels) which are technologically feasible. and which
promote the efficient use of facilities and fuels consistent with energy
conservation goals. and the considerations specified 1n AS 44.33 1301e.

+3) an energy conservation component, including but not limited to,

tA) conservation goals for reducing consumption of energy. iden-
ufying the region for which applicable. and the source or type of energy
to which the goals are applicable; and

B) specific methods and means of achieving the goals of 1 A of this
paragraph:

14} a component for emergency energy conservation measures
applicable during times of emergency: and

5) a report on areas or subjects of research and development and
demonstration projects invoiving alternative energy svstems, local
energy sources, and energy conservation. 1§ 20 ch 156 SLA 1978; am
§ 25 ch 83 SLA 1980

Revisor's notes. — Formeriv AS graph 2) That section was repesied by
44 56 224 Renumbered 1n 1980 5 44.ch 93, SLA 1980
In 1984. ‘“former” was inserted before Effect of amendmenta. — The 380

the reference to AS 4483 130 in para- amendment rewrote the section

Sec. 44.83.230. Definitions. In this chapter. unless the contex:
requires otherwise,

1) "authorty” means the Alaska Power Authority established by
this chapter:

2) "bonds” means bonds, notes. or other obhigations of the authority
1ssued under this chapter:

13 "power” includes anv and ail electrical energy generated. distrib-
uted, bought or sold for purposes of ighting, heating, power and every
other useful purpose.

-4 “power project” or ‘project” means a plant. works. svstem. or
facility. together with related or necessary facihities and appurte-
nances, including a divided or undivided interest in or a nght to the
capacity of a power project or project, that 15 used or 18 useful for the
purpose of
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1A electrical or thermal energy production nther than nuclear
energy production:

1Bt waste energy utilization and energy conservation; or

+Ct transmission, purchase. sale. exchange. and interchange of elec-
tncal or thermal energy. including distinct heating or interties;

15+ "public agency” means any city or other municipal corporation,
political subdivision, governrnental unit, or pubiic corperation created
by or under the laws of thia state or of another state of the United
States, and any state or the United States, and any person, board or
other body declared by the laws of any state or the U'nited States to be
a department. agency, or instrumentality of them;

16) "person” includes a public agency 1n addition to the entities set
out in AS 01.10.060¢7):;

71 "reconnaissance study” means a study conducted {or the purpose
of assessing the present and future electncal and thermal energy needs
of an area under AS $4.83.177;

8t “feambility study”

*A) means a study conducted for the purpose of estabiishing the
economic and environmental practucality of completing a proposed
power project under AS 44.83.181.

(B) includes engineenng and design work Lo meet the requirements
for submisaion of a license application for a proposed new project to the
Federal Energy Regulatory Commuission;

91 “amali-scale power production facility” means a facility which,
by design. is to produce less than 25 megawatts of power. (§ 1 ch 278
SLA 1976; am §§ 21, 22 ch 156 SLA 1978; am §§ 26. 27 ¢h 83 SLA
1980 am §§ 10. 11 ch 133 SLA 1982

Revisor's notes. — Formerly AS The 1982 arnendment rewrote the defi-
44 56.230 Renumbered 1o 1980 rution for ‘power project or project

Effect of amendmenta. — The 1980 paragraph 4¢ and subsutuied “eiectncal
amendment rewrote parugraph 7. and and thermal energy needs” for “power
aidded paragrsphe 8) and 9 needs” 1o paragrsph T

Sec. $4.83.240. Short title. This chapter may be cited as the Alaska
Power Authority Act. 1§ 1 ch 278 SLA 19761

Revisor’'s notas. — Formerly AS
44 56 240 Renumbsred in 1980,

Article 7. Susitna River Hydroelectric Project.

Sectdon Sectbon

300 Description of project J44 Annuai report

310 Purpose of project 150 Legislat.ve 3nd execulive overmight
20 Prehimunary reports 160 Project financing

323 Reatnctons on contracting
330 Construction, maintenance and oper-
ation of project
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Sec. 44.83.300. Degeription of project. The Susitna River
hydroelectric project consists of dams and related reservoirs. and power
plants located in the Upper Susitna River Basin, and refated
transmission lines, facilities, and load centers, as described tn the
Alaska Power Authority's report required by AS 44 83.320iby +§ 2 ch
169 SLA 19801

Revisor's notes. — Enacted as AS
44 55300 Renumbered \n 1980

Sec. 44.83.310. Purpose of project. The primary purpose of the
Susitna River hydroelectne project 13 to generate, transmit and distnb-
ute electric power 1n a manner which wll

(1) minimize market area electncal power costs:

12) minimize adverse environmental and social impacts while
enhancing environmental values to the extent possible: and

(3} safeguard both life and property. 1§ 2 ch 169 SLA 1980

Revispor's noten — Enacted as AS
44.56.10. Renumbered 1n 1980.

Sec. 44.83.320. Preliminary reports. 1a) By March 30. 1981, the
authority shall prepare and submt to the governor and to the legisla-
ture a preliminary report recommending whether work should con-
tinue on the Susitna River hydroelectric project. and. if the
recommendation 1s to continue on the project, the report shall explain
in detail

111 economic evajuations and preiiminary environmental impact as-
seagments for the Susitna River hydroelectric project and all viable
alternauves;

12} the federal and atate permits required to be obtained before con-
struction can begin and the expected conatruction scart date: and

13} any other mformation the authonty considers appropnate or
necessary to adequately inform the governor and the legislature of the
status of the Susitna River hydroelectric project.

tht By April 30, 1982, the authonty shall prepare and submit to the
governor and to the legslature a preliminary report recommending
whether wark shou!d continue on the Susitna River hydroelectric
project, and other valuable aiternatives. If the recommendation 1s to
continue on the Susitna River hydroelectnc project. the report shali
explain 1n detail

i11 the proposed conceptual design and phases of construction of the
Susitna River hydroelectnic project:

12) the expected compietion date of each phase of construction,

'3, the expected cost of each phase of construction;

'4: the costs to the state and consumers of the project under alterna-
tive methods of project financing, including revenue bonds, general
obligation bonds, and general l'uls% appropriationa, and
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151 any other information the authonty considers appropriate or
necessary to adequately inform the governor and the legislature of the
status of the Susitna River hydroelectric project

s¢t The preliminary reports requir- i under 'a: and (b of this section
are \n addition to any reports required under former AS 44 83 180 —
44.83.224. 14 2 ch 169 SLA 1980/

Revisor's notes. — Enacted aa AS
44 356 320a1+¢0» Renumbered 1n 19680
In 1984, “former” was inserted before

the reference to A3 44 53 150 That section
was repeated by ~ec 44 ch 81 SLA 1980

Sec. 44.83.323. Restrictions on contracting. The authority may
not enter (nto contracts under AS 44.83.300 — 44 83.360 other than
those contracts necessary to complete 1+ feasibility studies. 2: the
preliminary reports required by AS 44.83.320, or '3) construction of the
Anchorage-Fairbanks intertie, untll the legaslature approves by law
the preliminary report required under AS 44 83.320tbr. 1% 2 ch 169
SLA 1980)

Revisor’s notes. — Enacted as A5  well as other tvpes of wark. that must be

44 35 3200dy Renumbered 10 1980
Editor's note. -- Section 21, ¢h (2]
S5LA 1982, provides “Neotwithgtanding the
provimons of AS 44331325 the Alasks
Power Authonty may enter :nto contracts
under AS 44 33 300 — &4 83 360 for pre-
hnunary work without the aspproval
requred by AS #4.33.325 [n this secuon,
‘preliminary work” meens the preparation
of plana and studies and the preparation

completed before actual constryction of the
Sumitna River nvdroeliectiric project de-
scmbed 1n A3 44 83 300 may beqtn Thas
section does not authornuze  he Alaska
Power Authortv o enter .nto contracts for
the actusi construction of the Susina
River hydroeiectric project or for the prep.
aration of the site of the Sustina River
hydroeiectnic project without the approval
requited by AS H =1 .125 "

and submusaion of Jicense applications. as

Sec. 44.83.330. Construction, maintenance and operation of
project. Within one year after approval of its prehminary report sub-
mitted under AS 44.83.320:b., the authornty mav enter into a contract
for the construction of the Susitna River hvdroelectr:ic project in a
manner consistent with the purpose of the project as deseribed (n AS
44.83.310. % 2 ch 169 SLA 1980:

Revisor's notes. — Enacted as AD
44 56.330. Renumbered :n 1980

Sec. 44.83.340. Annual report. 'ar if the Susitna River
hydroelectric project (3 approved by the legislature under A3
44.82.325. beginning :n 1983 the authonty shall prepare an annual
report which explains n detail

‘1 the status of construction on the Susitna River hvdroelectric
project.

2 the completion date of anv phase of the Susitna River
hydroelectric project which has been compieted and the reasons tor an>
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deviation between the completion date and the expected completion
date stated 1n the preliminary report required under AS 44.33 320ib,,

131 the actual cost of any phase of the Susitna River hvdroeiectric
project which has been completed and the reasons for any deviation
between the actual cost and the expected cost stated in the prelimnary
report required under AS 344.83.3201b:,

i4i the federal and state permits necessarv to begin or continue
construction of the Susitna River hydroelectric project, the actual dates
on which the federal and state permits necessarv to begin or continue
construction were obtained, and the reasons for any deviation batween
the actual dates and rhe expected dates stated in the prelimiparv
report required under AS 44.83.3201a) or in the earlier annuaj reports
required under this section:

t5) any other information the authority constders appropriale or
necessary to adequately inform the governer and the legislature ot the
status of the Susitna River hydroelectne project

{b) The annual report required under +a- of this section 1s 1n addition
to any reports required under AS $4.83.180 — 44.83.224 and shall be
submitted by March 30 of each year to the governor and to each mem-
ber of the legisiature. 1§ 2 ch 169 SLA 1980

Revisor's potes- — Enscied a» AS
44 56 340 Renumbered in 1980

Sec. 44.83.350. Legisiative and executive oversight. The legista-
ture or the governor may provide for ongoing oversight, review and
selected in-depth analysis of the Susitna River hyvdroelectric project
plan of study The authonty shall provide all data. analvses. reports,
and other information to whoever conducts the oversight. review, or
analysis activities. Selected 1n-depth analvses shall include as-
sessments of the power alternatives. financing, and power marketing
sections of the Susitna River hydroelectric project plan of study. ¥ 2ch
169 SLA 1980

Revisor's potss. — Enacled as AS
44 56 150 Renurnbered 1n 1980

Sec. 44.83.360. Project  financing. The  Susitna River
hydroelectnc project shall be financed b general fund appropriations,
general abligation bonds. revenue bonds, or other plans of finance aa
approved by the legisiature 1§ 2 ch 169 SLA 1950

Revigpor's notes. — Enacted as A3
4+ 56 360 Renumoered in 1980
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Article 8. Rural Electrification Revolving Loan Fund.
Sertion
IRl Rural ~ectrification revolving loan

fund
63 Loan advisory commutiee

Sec. 44.83.361. Rural electrification revolving loan fund. ‘a
The rural electrificanion revolving loan fund 13 established in the
Alaska Power Authonty. The fund consiats ¢f

1 appropriations made to the fund: and
‘2" principal pavments on loans made under this section

b The authority may make loans from the rural electnficauon
revolving loan fund to electric utilities certified by the Aiaska Public
L'tihities Commission. A loan from the fund may be made oniv for the
purpose of extending new eiectric service 1nto an area of the state that
an electric unulity may serve under a certificate of public convenience
and necessity issued by the Alaska Public Utilities Commission. A loan
may be made from the fund to an electric utility 1f the utihity invests
the money necessary to provide one pole, one span of line, one
transtormer. and one service drop for each consumer for whom 1mmeds-
ate service would be provided by the extension of electne service. How-
ever, a loan may not be made from the fund unless

t1+ the loan 13 recommended by a ioan advisory committee appointed
under AS 44.43.363; and

+2} the extension of electne service would provide immedsate service
to at least three consumers

¢! A loan from the rurai electrification revelving loan fund shall
bear an annual rate of interest of two percent of the unpaid balance of
the loan. Interest received on a loan made under this section must be
transferred monthly to the commissioner of revenue for deposit in the
general fund.

d' When a loan s made by the authoritv under th:s section, the
electnc utility recaiving the loan

1. shall, 1n addition to the rates that it i5 authorized to charge,
charge the consumers served by the electnc service extended with the
toan proceeds an amount sufficient to pay the interest costs of the loan;

2y shali pav to the authority annually an amount equal to

A1 interest of two percent on the unpaid balance of the loan: and

B- payments on the unpaid balance of the principal of the loan for
each new consumer served by the electric service extended with the
i0an proceeds. pavments on the unpaid baiance of the prinaipal of the
loan shall be made at a rate equal 1o the difference between the actual
cost of making the service connection to the consumers and the munt-

mum (nvestment per consumer required of the utility before a loan 13
made under b of this section
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te) The authonty shall

(1} adopt regulations necessarv tn carry out the provisions of this
section:

{2) administer the rural electrification revolving loan fund: and

(3) submit to the legislature within the first 10 davs of each regular
legislative session a report of actions taken by the authority under this
section and an accounting of the rural electrification revolving loan
fund.

(f) In this section,

(1) "consumer"” means a person, as defined in AS 01.10.060¢7), or a
governmental agency, if the person or governmental agency requests
and offers to pay for electrical service to a facility or part of a facility:
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 physically sepa-
rate from another facility, other than through electric service lines,
and if the person or governmental agency requests and offers to pay for
electrical service to each facility:

(2) “facility” means a structure capable of receiving and using elec-
trical energy; and

(3} "governmental agency” includes, with respect to the state or
federal government or a municipal government, a legislative body,
board of regents, administrative body, board, commaission, committee,
subcommittee, authority, council, agency, 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 S5LA 1983

Effect of amendments. — The 1983 ¢). subsututed “extended with the loan
amendment, deletad “and inierest” [proceeds” for “during the preceding vear
following “prmopal” in paragraph ai2),  for which the loan was made” in paragraph
added the second sentence of subsection 1d124B:, and added subsection )

Sec. 44.81.383. Loan advisory committee. When an application
for a rural electrification loan 1s submitted to the authonty under AS
44.83.361, the authority shall appoint a local advisory committee from
persona residing in the area that the applicant utility 13 certified to
serve. The loan advisory committee shall coasider the loan application,
and shall recommend whether the loan application ts to be approved or
disapproved. A favorable recommendation from the loan advisory com-
mittee shal] be based on a determination that development in the area
of the proposed extension of electric service 18 likely to provide for full
repavment of the loan under AS 44.83.361id) within 10 years. In
making that determination the committee shall consider

11) permanence of the premises to be served by the extension:

(2) land use patterns in the area:
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3. access for the line that would be installed with loan proceeds:

141 availability of other utility service in the area: and

15! the economic feasibility of the extension of efectric service with
the proceeds of the loan. (& 1 ch 118 SLA 1981)

Article 9. Energy Program for Alaska,

Section Section

380 Program establushed 400 Energy conservauon

J82. Power development fund established 410 Conunuing approprintion for
184 Use of fund balsnce Susitng River hydroele:tnc project
385. [nvestment of fund [Repealed effective Juns 30, 1991]
388 Allotment to projects 420 Continuing apprepmation for Brad-
390 Reappropnation of fund balanee ley Lake hydroelectrnic project
392. Lapte of excess approprnations 'Repealed effective June 30, 1988]
396 Operation of power project 425. Definitions

398 Salw of power from power project

Sec. 44.83.380. Program established. 1a) The energy program for
Alaska is egtabiished. The program shall be admunistered by the
Alaska Power Authority.

{b} The energy program for Alaska is a program by which the
authonty may acquire or construct power projects 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 energy program for Alaska only if the project is submitted
to and approved by the legislature in accordance with procedures set
out 1n AS 44.83.177 — 44.83.187.

te) The provisions of AS 36.10.010 — 36.10.125 apply to power
projects constructed by the authority under AS 44.83.380 — 44.83.425.
(§ 1ch 118 SLA 198D

Revisor's notes. — Enacted as AS
44 .83 400 Renumbered in 1981,

Sec. 44.83.382. Power development fund established. ‘a) A
power development fund is established 1n the Alaska Power Authonty
to carry out the purposes of the energy program for Alaska (AS
44.83.380 — 44.83.425).

‘b) The fund includes

+1) money appropriated to it by the legislature; and

12) {Repealed, § 27 ch 89 SLA 1983.]1§ 1ch 118 SLA 1981, am § 27
ch 89 SLA 1980

Revisor's notes. — Enscted as AS  amendment. repeaied paragraph 21 of
44 43 410 Renumbered 10 198]. subsection by
Effect of amendments. — The 1983
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Sec. 44.83.384. Use of fund balance. «a+ The fund may be used by
the authority to provide money for

11) reconnaissance and feasibility studies and power project finance
plans prepared under AS 44.83.177 — 44 83.181;

12) the cost of a power project, including but not limited to costs of
acquiring necessary licenses, preparing engineering designs. obtaining
land, and constructing the power pryject:

{3) the defeasance of bonds, or the payment of debt service on loans
for or an an issue of bonds sold 1n connection with a power project.

(4! the cost of operating and maintaining power projects, and

(5) debt service on power prujects.

b} Money in the fund may be used under 1a: of this section only for
a power project that

t1) is economically feasible: and

(2) providea the lowest reasonable power cost to utility customers in
the market area for the estimated life of the power project. whether
operated by itself or in conjunction with other power projects in the
market area. and that operates or will operate on one or more of the
following:

{A) renewable energy resources, including but not limited to
hydroelectric power, wind, biomass, geothermal, tidal or solar energy.
or o method that uses temperature differentials or other physical
properties of the ocean;

{B) coal or peat;

{C) energy derived from ~aste heat; or

(D) fossil fuel, including oil or natural gas.

tc) Notwithstanding (b}{1) of this section and AS 44.83.396 —
44.83.398, the fund may be used by the authority to provide money for
the cost of a power project that is or was either constructed or owned
by the United States government if the requirements of this subsection
are met. The provisions of AS 44.83.177 — 44.83.187 do not apply to a
power project {inanced under this subsection. The authority may use
money in the fund for the cost of a power project under this subsection
if

{1) the legisiature enacts a law approving the project:

(2) the office of management and budget in the Office of the Gover-
nor reviews a {easibility study and a plan of finance for the project and
determines that the feasibility study complies with the requirements
for a feasibility study submitted under AS 44.83.181/b» and that the
plan of inance complies with the requirements for a plan of finance
submitted under AS 44.83.181c); and

(3" the project meets the other requirements of this chapter. 1§ 1 ch
118 SLA 1981;am § 12 ch 133 SLA 1982; am ¥ 28 ch 63 SLA 1983; am
§6 14, 15 ch 89 SLA 1983)
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Revisor's noter. — Enacted as AS
44.83 420 Renumbered 1n 1981

Effect of amendmenta. — The 1982
amendment added subsecuion ')

The first 1983 armendment, substituted
“oflice of management and budget” for
“dision of budget and management” in

The second 1983 amendment. rewrate
parsgraph ' 1 of subsection ' br and subati-
tuted "AS 44 33 396 — 44 83 398" for "AS
44.83.394 — 44.83 398" and “or was either
conatructed or owned” for “canstructed and
awned” 1n the first sentance of subsection
-1

paragraph 'ex2}

Sec. 44.83.388. Investment of fund, The Department of Revenue
shall invest the money in the fund in accordance with AS 37.10.070 and
37.10.075. The Department of Revenue shall provide money 1n the fund
to the authority only after costs have been incurred or amounts in the
fund have been otherwise ohligated under contracts for the acquisition
and construction of a project. Amounts that have been abligated, but
for which costs have not yet been incurred, may be segregated by the
Department of Revenue or transferred to the authority only with the
prior approval or agreement of the commissioner of revenue. Interest
received on money that is segregated or transferred under this section

must be deposited in the general fund. (§ 1ch 118 SLA 1981l:am § 16
ch 89 SLA 198D

Ravigor's ootes. — Ensctad sa AS  beginnung “costs have been 1ncurred” for
44.83.430. Renumbered 1n 1981. “u cout for a project 1 incurred” at the end

Effect of amendmenis. — The 1583  of the second sentance and added the thurd
amwndment, submituted the language and fourth seatences.

Sec. 4453388, Allotment to projects. (a) The authority shail
maintain records of power project allocations from the fund for each
power project

(1) approved in accordance with AS 44.83.185; and

(2) fcr which an allocation is made from an appropriation made by
the legislature witheut specifying an appropriation to a project.

(b) Income earned from investment of money appropriated to the
fund shall be deposited in the general fund and may be appropriated
to the fund by the legislature. (§ 1 ch 118 SLA 1981)

Revisor's noten. — Enacted as AS
44.81.440. Renumbered 1n 1981

Sec. 44.63.380. Reappropriation of fund balance. (a) Il a power
project designated by the legisiature by law is not constructed. the
amount appropriated to it may be reappropriated to other power
projecta hy the legislature.

(b) The legislature may reappropriate money under {a’ of this sec-
tion only for a power project that is economically feasible under AS
44.83.1811h) and only if the project will serve the market area that
would have been served by the power project designated by the legisla-
ture and not constructed. (§ 1 ch 118 SLA 1981
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Revisor's notes. — Enacted as AS
44 83.450. Renumbered 1n 1981.

Sec. 44.83.392. Lapse of excess 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 into
the general fund. (+§ 1 ch 118 SLA 1981)

Ravisor’s notes. — Enacted as AS
44.83.460. Renumbered 10 1981

Sec. 44.83.394. Revenue requirements. {Repealed, § 27 ch 89 SLA
1983.]

Sec. 44.83.308. Operation of power project. (a) A power project
that is acquired or constructed as part of the energy program for Alaska
is owned, and shall be administered, by the authority.

(b) When a power project has been acquired or constructed by the
authority, the project may be operated for the authority under a
contract or lease entered into by a qualified utility and the authority.

(¢) The authority shall enter into a contract or lease under reason-
able terms and conditions to permit the applicant utility to operate the
power project when the applicant utility is the only wholesale power
customer to be ser~zd directly by the pover project unless the authonity
determines a utility making application for a contract or lease to
operace a power project is not a qualified utility or is not capable of
operating that power project efficiently and in a manner that 18 consis-
tent with national standards for the industry and with agreements
with bondholders.

(d) The authority shall adopt regulations to determine the manner
of selecting a qualified utility to operate a power project under a
contract or lease when there is more than one wholesale power
customer to be served directly by the power project.

{e) When the authority permits a power project to be operated by a
qualified utility under a contract or lease, the authority shall

(1) review and approve the annual budget for the operation and
maintenance of the power project; and

{2) assure that the project is being operated efficiently and in a
manner that ia consistent with national standards for the industry and
agreements with bondholders. (§ 1 ch 118 SLA 1981; am §% 17 — 19
ch 89 SLA 1983)

Revisor's notss. — Enacted as AS guage beginmung “efficiently and in a
44.83.480. Renumoered 10 1981. manner that 18 conastent™ 0 the end of
Effect of amendments. — The 1983 subsection 'c). added “and” to the end of
amendment, deleted by the state™ paragraph 11) of subsection re), and added
follomnog “is owned™ in subsection is). “and agteements with bondholders™ to the
inserted & qualified utility or 1s not” near end of parsgraph 2) of subsection el
the end of subsection (c), added the lan-
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Sec. 44.83.398. Sale of power from power project. ia; The
autharity shall sell power preduced from power projects acquired or
constru- ied 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

th) The authority shall estabiish a wholesale power rate structure
applicable to sales of power to the customers of a power proje~t as
follows;

(1} The authority shaill esablish and maintair: a separate wholesale
power 1ate applicable to each power project that it has acquired or
constructed under the energy program for Alaska, other than a project
described in (f} of this section. The wholesale power rate established by
the authority for the initial project shall be a rate caleulated under this
paragraph except that the portion of the rate applicable to tA) and (C)
of this paragraph shall be adjusted for the hydroelectric facilities in the
initia] project as set out in (3} 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 ia necessary to produce revenue that is sufficient to pay

tA) operation, maintenance, and equipment replacement costs of the
power project;

(B) the power project’s proportionate share of the debt service on
state loans and bonds for all power projects in the energy program for
Alaska, determined in accordance with {(g) of this section:

{C) safety inspections and investigationa of the power project hy the
authority.

(2) [Repealed, § 7 ch 169 SLA 1964.]

{3) For the purposes of determining amounts to be allocated to each
hydroelectric facility in the initial project under (1% A) and (1%C) of this
subsection, the authority shall determine for each hydroelectric facility
its individual operation, maintenance, equipment replacement, safety
inspection. and investigation costs.

t¢} The authority shall transmit all the money that it receives under
ia) of thia section to the commissioner of revenue for deposit in the state
general fund except for money it has pledged or otherwise covenanted
to secure bonds.

(d) [Repealed, § 8 ch 169 SLA 1964.}

(e} After determining the wholesale power rate for a power project
under the provisions of this section, the authornty may adjust the rate
or change the rate provisiona 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 in any trust indenture or trust agreement entered into by the
authority for the seurity of the holdera of bonds issued to finance power
projects in the energy program for Alaska. The authority may agree
with a purchaser of power to limit rate increases caused hy deht service
payable by the authority on subsequent projects.
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i) The provisions of 'bs of this section do not apply to an intertie that
18 authorized as a separate project under AS +4.83.380. The authority
shall establish and maintain separate power rate scheduies applicable
to each intertie that it has acquired or constructed as a separate power
project under the energy program for Alaska. The power rate schedules
shall produce sufficient revenue from utilities connected by the intertie
to pay i 1) operation, maintenance, and equipment replacement costs of
the intertie; (2) debt service of the intertie; and 13 safety inspections
and investigations of the intertie by the authority. If the authority
determines that an intertie has ceased to function as a separate project
and has become a part of one or more other power projects and has
become a part of one or more other power projects as a transmssion
line, the power rate schedules established under this subsection shall
be terminated and a wholesale power rate applicable to the former
intertie shall be calculated under (b of thia section for the project or
projects of which it has become a part.

1g) For the purposes of (bX1}B} of this section, a power project’s
proportionate share of debt service on state loans and bonds for all
powaer projects in the energy program for Alaska 1s equal to the state's
investment in the power project divided by the state's investment in al)
power projects in the energy program for Alaska and muitiplied by the
debt service on state loans and bonds for all power projects in the
energy program for Alaska. In this subsection

(1) "state’s investment in the power project” includes all state money
invested in a power project, including loans, grants, and proceeds from
bonds, less the principal repayments on the project's proportionate
share of debt service on state locans and bonds;

(2) "state's investment 1n all power projects in the energy program
for Alaska™ includes al] state money invested in the power projects,
other than interties, in the energy program for Alaaka, including loans,
grants, and proceeds from bonds, leas the principal repayments on
bonds and state loans issued for the power projects.

th) Notwithstanding (g) of this section, in the 1983 state fiscal year
the proportionate share of debt service under b of this section,
expreased as a rate, for a power project for which a construction
contract has been awarded before June 25, 1982 may not exceed the
average debt service component of the wholesale power rate for all
power projects in the energy program for Alaska. The limit umposed by
this subsection shal! be incressed in the 1984 state fiscal year to four
percent above the average debt service component of the wholeaale
power rate for all power projects in the energy program for Alaska and
by an additional four percent above that average :n each succeeding
state fiscal year. If application of this subsection resuits in the produc-
uon of insufficient revenue to pay the total debt service for all projects
in the energy program for Alaska, a project that does not have its share
of debt service limited under this subsection shall be subject to a rate
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in addition to the rate established under rb: of this section. The add:-
tional rate is the rate that the authority estimates is necessary to
produce revenue that is sufficient to pay the difference between the
tatal debt service for all projects in the energy program for Alaska and
the revenue actually produced ta 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
additiona] rate. [n this subsection, "projects in the energy program for
Alaska™ daes not include an intertie that is authorized as a separate
project as described in D) of this section.

{i) 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 expenases of a facility in the initial project. The
money may be used 1o 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 amocunt loaned must be made from revenues
attributable to power sales from that facility, as limited by the terms
of power sales agreements with power purchasers from that facility. A
loan made in accordance with this subsection is not a atate loan for
purposes of calculating the wholesale power rate under 1bi(1) 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)

Revisor's notes. — Enacted an A5
+4.83.490. Renumbered 1n 1981.

Effect of amendmenta. — The 1982
am: ment. in subsection b, subaututed
“a power project” for "the power project” in
the introductory language, substituted
"separate” for "single” and “each power
proyect” for "all power projects” in the first
sentence of paragraph i(1i added "other
than & project described 10 (D of this sec.
tion” 1o the end of the firmt sentence of
paragraph (11, inserted “or more
frequentiy as may be necesaary" in the
introductory language of the second sen-
lence of paragraph 1), substituted “power
project” for "power projecle” \n subpara-
graph 113%A) and (C), added “the power
project’s propartionata share of the™ to the
begqinning of subparagraph (1B, subati-
tutad the language beginning “on state
joans mand bonds® for "of the power
projecta” 10 subparsgraph «LitB). substi-
tuted "separate” for “single’ and "each
power project thet 15" for “ail power
projecta that it has™ 1n the (irst sentence of
paragraph 12), inserted “or more
frequently as may be necessary” in the
introductory language of the second san-

tence of paragraph 12}, substituted “power
project” for "power projecia” i1n subpara-
graph (2kA) and (24BXilio. and subst-
tuted the present provimiorm  of
subparagraph 12t Buji) for the former pro-
visiond, whaich read: "debt service of power
projects by the authority; and.” In subsec-
uon ic), the amendment substituted
“under (at of thus section” for "under 1bt of
this section” and “money 1t has pledged to
secure bonds 1n accordance with contracts
with bondholders” for “the monevy it
recetves under (bH1lAr and 'B) and
b 2uBiy and i), or the money it would
have received under 1hi 11 A) and 1B) and
thu20Bitry and 11y of thim section if those
wems had been used :n part 1o eatablish
the wholesale power rate in effect at the
time the monay 16 received by the auther-
1ty " In subsection 1e), the amendment aub-
stituted “a wholesale” for "the wholesale”
and “or 10" in the first sent2nce and added
the second sentence The amendment ziso
added subsectiang 1)l — hi.

The 1953 amendment. substituted "July
1. 1991" for “July I, 1986" near the
beginning of paragraph (2} of aubsection
b1, substituted “or otherwise covenanted
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W secure bonds™ for “to secure bonds n
accordance with contracts with
bondhoiders” at the end of subsection ¢,
rewroty aubsection ‘e), and added the last
santance of subsection (h).

The first 1954 amendme~t made u wech-
nical change in the [ast sentence 1n subsec-
ton N

Tha mcond 1984 amendment added sub-
mection (11, repasied former paragraph -2}
of subesction 1b). relsung to s ssparmte
wholessle power rate beganrung July 1.
1991, and repealed former subsecuon «d).
relating to industrial consumer rates. The
1984 amendment also, tn subsection 'a).
daleted former paragrephs (1) and (2) and
the former last sentence n the

STaTE GOVERNMENT

¥ +4.83.420

intreductory paragraph. relating wo a utl-
ity that purchasea power roduced bv a
power praject of the authonty. and. in the
remaining langusge. added the last twa
sentances; 1n subsection by, aubstituted
“the cusomers” for "ita customery at the
busbar”™ tn the iatroductory [anguage,
insartad the second sentence n the
iatreductory paragraph of paragraph 1.
and added paragraph :J). in subsection e,
added the second sentence and substituted
“energy program” for "Energy Program’
in the first sentence, and changed the
internal referwnce 10 the first sentence 1n
the intreductory paragraph of subsection
113

Sec. 44.83.400. Energy conservation. The authonty shall ensure

(1) that communities that bepefit from the energy program for
Alaska implement cost-effective energy conservatuion measures for
residences, commervial and publie buildings, and industnes; and

(2) that communities shall fulfill their responsibilities under 1) of
this section by cooperating with state agencies concerned with
development and conservation of energy, including but not limited o

(A) the Alaska Public Utilities Commission:

(B) the Department of Community and Regioral Affairs; and

(C) the division of business loans, Department of Commerce and
Economic Development. 1§ 1cb 118 SLA 198]1:am § 5ch 79 SLA 1983)

Ravisor's notes. — Enacted s AS
44,8).500. Renumbared in 1991.

Effect of amendments. — The 1983
amendment. substituted ~Department of
Communuty and Ragional Affurs” for

“divinon of enwgy 4and power
development, Department of Commerce
a;dBEamomc Developmant™ o paragraph
12XB).

Sec. 44.83.410. Continning appropriston for Susimma River
Hydroelectric project. (Repealed effective June 30, 1981] The sum
of $100,000,000 is appropriated on July 1, 1984 and the sum of
$200,000,000 is appropriated on July 1 of each subsequent fiscal year
from the general fund to the authority for deposit in the power
development fund (AS 44.83.382) for the purpose of equity investment
in, and rate stabilization for, the Susitna River hydroelectric project.
(4 314 ch 171 SLA 1984; r § 317 ch 171 SLA 1984)

Postponed — Thu mction »
repualed offective June 30, 1991.

Edhwor's notes. — Section 318, ch 171,
SLA 1984, provides Lhet ths appropra-

uons made 1n §§ 313—315 and 319 of ch.
171, SLA 1984, wiuch soacted thus section.
afv ROt one-

appropruabtions and do not
lapse under AS 37 25,010.

Sec. 44.83.420. Continuing appropristion for Bradley Lake
hydroelectric project. [Repealed effective June 30, 1988.) The sum
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of $50.000.000 1= appropriated on July 1. of each fiscal year from the
general fund to the authority for deposit in the power development
fund 'AS 44.83.382. {or the purpose of equity investment in, and rate
stabilization for. the Bradley Lake hydroelectric project '3 314 ch 171
SLA 1984; r § 318 ch 171 SLA 1984,

Postponed repeal. — This section 19 tions made in 4% 313—315 and 319 of ch
repeaied effective June 30, 1988 171 SLA 1984. which enacted this section.

Editor's notes. — Section 116.ch 17).  are not one-vess sppropnations and do not
SLA 1384, provides that the sppropns-  lapse under AS 37 23010

Sec. 44.83.425. Definitions. In AS 44.83.380 — 34.83.425.

1) “bus bar” means the substation that serves as the deiivery point
from the generation and transmission system of the authority to the
transmssion and distribution aystem of the unlity:

2} "debt semnce” means the amounts covenanted with respect to, or
pledged tn pay. bonda under a trust agreement secuning bonds;

13} "fund” means the power development fund established by AS
44.83.382;

i4) "industrial consumer’ means z customer of a utility which
customer has a peak power demand in exceas of S04 kilowatts and uses
the power principally for

(A} manufacturing;

tB) pipeline transportation;

tC) the recovery or processing of minerals;

{D) the processing of timber, agricultural, or seafood products or
their by-producta; or

(E) the operation of facilities owned by the federal government:

15} "qualified ut:lity” means an electric utility that is certified by the
Alaska Public Utilities Commission 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 is capable of operating and maintaining the
power project. '3 1 ch 118 SLA 1981; am § 24 ch 89 SLA 1983

Revisor's noles. — Enasctad 0 AS amendment rewrtote the defimtion of
44.83 510. Renumbered 1n 1981 “debt service™ 10 paragraph 2t
Effect of mumencdments. — The 1983
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THE LICENSE APPLICATION AS ACCEPTED FOR FILING BY FERC
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This system consists of placing one of the following notations
beside each text heading:
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was presented in the July 29, 1981 License Application

(%)} Only minror changes, largely of an editorial nature, have been
made

(**) Major changes have been made in this section

(x**} This is an entirely new section which did not appear in the
July 29, 1983 License Application
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EXHIBIT A
PROJECT DESCRIPTION

The Susitna Hydroelectric Project will be comprised of two majorc
developments on the Susitna River some 12U miles north and east of
Anchorage, Alaska (see Figure A.l). The project will be constructed in
tncree distinct phases heceinatter referred to as stages.

The following is a brief description of the three phases of the
Project. A further description of Warana Stage 1 is presented in the
tfollowing Secticns | through 5; Devil Canyon S5tage 1l is described in
Sections 6 through lU. Watana Stage Ll1 is describved in secrtions 11
tnrough 15. Project lands for rthe entire projeck are discussed in
Section 16, Reference drawings are in Exhibit F.

WATANA STAGE I

The Watana Initial Dam would be built to el. 2,025 with a maximum
normal reservoir el. of 2,000 (see Exhibit F Figures). The internal
zoning of the earthfill daw will include an inclined upstream
impervious core. The inclination uf the core will reduce the amount of
shell material requited for stability of the Stage [Il dam that will be
submerged by the Stage I pool, and therefore placed duriog Stage 1
construction. When the dam is being raised, all the additional fill
will then be placed in the dry during the seasonal drawdown of the
reservoir. The raiging of the Watana Dam causes no adverse effects on
the satety of either the Stage 1 or Stage IIlL dam, and no unusual
construction operation is required during raising. An additional five
feet of freeboard is added in Stage 1 to facilitate flood coatrol with
the small reservoir storage volume.

The spillway and approach channel excavation would be deepened by
approximately 135 feet below that shown in the original two stage
project in order tu accommodate the reservoir during Stage [. The rock
excavaced from these areas would be used in the comstruction of the dam
and would minimize or eliminate the need for opening a quarry site
during Sctage 1. The deeper excavation would be designed with suirable
rock reinforcement and bermsa, The spillway in Stage I will pass the
probable maximum flood.

for Stage I, there would be one outlect facility structure and two power
intake structures, The outlet facility, in conjunction with the four
powerhouse unitg in Stage I, will discharge a 50-year flood before flow
would be discharged over the spillway.

The power house in Stage I will bhave four generating units, each with a
nominal capability at average operating head of 110 MW for a total of
440 MW. The December - January dependable capability of the Stage 1
installaction will be 360 MW.

The construction schedule for Stage I will be one year shorter thaam the
first stage of the two stage 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 Stage I construction.

DEVIL CANYON STAGE Il

Stage Il will 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. |,455. The powerhouse will have four units each with a
nominal capability at average vperating head of 170 MW for a total

of 680 MW. The December ~ January dependable capability of the Devil
Canyon powerplant will be 400 MW. Outlet facilities will be provided
to discharge the routed 1:50 year flood in conjuncrion with the power
facilities. A gated chute spillway with flip bucker will be provided
capable of passing the probable maximum flood. A saddle dam will be
constructed on the right bank to el. 1,472 and adjacent to the arch
dam. The saddle dam will be an embankment of similar conscruction v
the Watana Dam. During construction, diversion of the river will be
accomplished by construction of upstream and downstream fill cofferdams
and a diversion tunnel with capacity to pass the 1:25 year flood routed
through the Watana Stage  reservoir.

WATANA STAGE ill

The Watama Initial Dam would be raised to el. 2,205 with a wmaximum
normal reservoir el. of 2,185 (see Exhibit F Figures). During
seasonal drawdown when the Stage I reservoir elevation is below el.
1,925 ( the elevation of the upstream berm) rockfill would be in the
dry on the upstream side of the dam,

The concrete spillway ogee crest would be raised to el. 2,135 and the
spillway gates relocated to accommodate the higher ogee 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 III with an
ialet at el. 2,012,

Two additional units wouwld be added to the powerhouse bringing the
total number of units to six. Afrter completion of Stage lII, the
nominal capacity of the powerhouse at average operating head would
increase from 440 MW to 1,110 MW because of the increase in head on the
four Stage 1 units and the addition of two 185 MW nominal capacity
units, The December - January dependable capability of Watana in Stage
I11 will be 1020 MW for a total project dependable capability of 1620
MW,

L - PROJECT STRUCTURES — WATANA STAGE 1 (¥¥)

1.1 - General Arrangement (*¥)

The Watana Stage 1 Dam will create a reservoir approkimately 39 miles
long, with a surface area of 20,000 acres, and a gross storage
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capacity of 4,300,000 acre—-feet at the normal maximum operating lavel
of el. 2,000.

The maximum water surface elevation during flood conditions will be
2,0l7. The winimum operating level of the reservoir will be 1,850,
providing 2,400,000 acre-feet of live storage during normal operation.

The dam will be an earth and rockfill embankment with 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 2,700 feer, The embankment ccest will initially
be cambered to el. 2,027 in the zone of maximum dam height to allow for
potential seismic and static setrlement. The total volume of the
structure will be approximately 32,110,000 cubic yacrds. Ducing
construction, the river will be diverted through two concrete-lined
diversion tunnels on the north side of the river, each 36 feer 1n
diameter and averaging 3,700 feer long.

The power intake will be located om 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 footr
drawdown range., From the intake structure, two 24 foot diameter
concrete-lined power conduits and shafts will lead to an underground
powerhouse complex, housing four generating units with Francis type
turbines and synchronous generators., Near the powerhouse the conduits
will branch into four ]5-foot diameter stezel-lined penstocks.

Access to the powerhouse complex will be by means of an unlined access
tunnel and a 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
powverhouse. The surge chamber will discharge to the river through a %
foot modified-horseshoe concrete-lined tailrace tunnel. A separate
transformer gallery just upstream of the powerhouse cavern will house
geven single-phase 15-345/ 1.73 kV transformers (chree transformers
per group of two generators, and one spare), and an 5Fg gas insulated
substation. Each bank of transformers will be connected through
zenerator circuyit breakers by isolated phase bus located in individual
bus tunnels. The HV bushings for the transformers will be connected to
the 345 kV SFg gas insulated substation (GIS) by singla-phase SFg

gas insulated buses (GIB). The subscation will provide switching for
two transformer banks and two transmission lines. Two sets of
single-phase SFg GIB will be carried from the GIS to the surface
through a single vertical shaft. At the surface the GIB will be
terminated at SFg-to- air entrance bushings where they will be
connected to overhead transmission lines,

Qutlet facilities will also be located on the north bank with a
capacity of approximately 24,000 cfs. A flood storzge pool is provided
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between el. 2,000 and el. 2,0l4. In combination with the average
powerhouse flow of 9,200 cfs, the 50-year flood can be stored and
released without raising the pool level above el. 2,014 and withour
requiring use of the spillway.

Tha spillway located on the north bank will consist of an upstream ogee
control structure with three radial gat2s and an inclined concrete
chute and flip bucket designed to pass a maximum discharge of 278,300
cfs. This spillway, together with the outlet facilities, wili be
capable of discharging the estimated Probable Maximum Flood (PMF) of
326,000 ¢fs, while maintaining eight feet of freeboard on the dam,.
Emergency release facilities will be located in one of the divarsion
tunnels after closure to allow lowering of tue reservoir over a period
of time for emergency inspection or repair of impoundment structures.

1.2 - Dam Embankment (%)

The Watana Stage | Dam embankment will be located at mile 184 above

the mouth of the Susitna River, in a broad U-shaped valley
approximately 2,5 miles upstream of the Tsusena Creek confluence. The
dam will be of compacted earth and rockftll 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 ¢ross section is shown on Plate F7 and
15 described below.

1.2.1. Typical Cross Section {(*+*)

The thickness of the core ac any horizontal section will be
slightly more than 0.5 times the head of water at chat seccion.
Flaring will be required of the cross section at each end of the
embankment ,

The upsatream and downs*ream filter zones are sized to provide
protection against possible piping through transverse cracks that
could occur because of settlement or resulting from internal
digplacement during a seismic event,

The shells of the dam will consist of rockfill obtained from
required surface or underground excavations. The rockfill will
minimize pore pressure generation and insurez rapid dissipaticn of
pora pressures should seismic shaking occur.

Protection against wave and ice action on the upstream slope will

consist of a rock raked layer of large stone comprising quarriad
rock up to 36 inches in size.
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Tae volime of matzarial raquir=d to construct tae Watana Dam i3
presently estimated as follows:

Material Volume (cy)
Impervious 4,300,000
Fine filter 2,217,000
Cvarse filter 2,000,009
Rockfill 21,399,000

1.2.2 - Crest Details and Freeboard (¥%)

The typical crest datail is sanown in Plate F7. 3acause 31 the
1jarrowing at the dam crest, the filter zones ar2 rzduced in
width, but still protect the core material froin damaze by (rost
penetration and desiccation.

The nominal crest el=2vation of Watana Stag= I will be 2,025.

T,tal settlement allowance has been made for post~construction
settlement of the dam under its own weight, tor the ertects ot
saturaZion on the upstream rock fill when tine rasarvoir is firs:
filled, and for pussible sattlaement from seismic snaking.
Provision will be made during construction for placament of
additional fill at the crest should settlements exceed tae
estimated amounts. At 2ach abutment the crest 2lzvarion will 22
2,025, while at thne maxinum section the srest elavatiin sill »e
2,027 allowing for two feet of settflement., Under normal
operating conditions the minimum freeooard, relative o the
maximum operating pool elevation of 2,000, will 22 approgimataly
25 feet, not including settlement allowances.

The freeboard allowance is eignt feet abova the PMF raservoir
level and is based on the crest level aftar all setclement has
taken place. Ultimate security against overtopping of th2 main
Jdam will be provided by the spillway whi:zh is designed o pass
the PMF without overtopping the dam.

1.2.3 - Grouting and Pressure Relief System (#%)

A combination of comsolidation grouting, grout curtain and
installation of a downstream pressure relief (driinage) system
will be undertaken in the dedrock foundation bdeneath Watina Dam.

The grout curtain and drilling for the pressure relief system
will be largely carried out from zalieries in the rock foundation
in the abutments and bYeneath the dam. D=tails of the grouting,
pressure relief and zalleries are shown on Plats F3,
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.+ — Instrumentation (%%}

Instrumentation will b2 installed to praviie monitoring ot
p=cfurmance of the dam and foundatian during constructinn is
wall 1s during operation. Instruments for measuring iat=rnal
vertizal ana herizonta! displacements, stresses and straias, and
toral and £1l1id pressures, as well as surfge: aonaments and
narkers, <ill be iastilled, <onsarvative quantity estimas-s Ior
iastrumentation have 3aen nade on th= bYasis Jf currently
available gruotechniczal data for the site. This Lastrum-nfacioim
includes:

o Piezometers
- Plz2zom rars will be ased to aeasure aydrostatic priassare
ia rne pure spaces of soil and rocexkfill, and in tne rock

foundation,

5 Internal Vertical Movement Devices

- Cross-amn settlement devicus,

- Yarious varsicns of the taunt-wir= lavizes snizh hava
been devaloped L) medsurs intethal settlament, and

~ Hydraulic-settlement devices of vartous <inds.

o [nternal Horizontal Movement Devices

- Taunt-wire arrangewents,
- Cross-arm devices,
Inclinomecers, and

- Strain metars,

o Other Measuring Devices

- Stress meters,

- Surface monuments and alignment aarkers,

- Seismographi:z rzcords aad seismuscopes, and

- Flow meters Lo racord dischndrg2 trom Jrainag-: Jand
pressure relief system.

Diversion {#%)

1.3.1 = Tunnels (%)

Diversioa of the river flow during coastruction will >se
accomplished witn two 36-foor diametar circular diversion
tunnels. The tunnals will be concrate—-lined ani located on the
north bank of the river. Tne tunnels ara 3,303 feet and 4,020
feet in lengch. The diversion tunnals are shown in plan and
profile on Plata F9,
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Tre tannels ars designed ty pass 1 rirod wita a ratirn fraquency
2f 11340 yaars, aquivilent Lo pead 1atliow 3f 39,50 :fé.  Romting
21f2cts ar< 3mall, and taous at peid Tlore che cunnesls wiil
liscnarge 77,000 :fs, The estimated taximim sit2r surfaca
elevation upstream from tne Zoffardam for this discnarg2 wili 2.
1,332,

The apper tunnel Tunnel! Ho. 1) @ill b2 zonverted €y rhe
A4rAdN=0t 2m@=2rgency outlal atter coastruction. A f»cal 2alarziag
ot the tunnel liameter £o 33 feest wil! accommodate the low-lovel
autlae gates and 2xpansiin chamdaer,

1.3.2 - Cotterdams (<)

The apscream cotferdam will ae a zoned 2mbankment Counded on e
iivarsion dike {see Plate FlO). Tne divecrsion Jdixe will be
consteucted to 21. 1,480, and will consist »f finec material on
tne upstream side iraiding to coarser mat=arial an Zae Jowastrzam
side., Provision has been made tor 3 slurry irenca cutoff througd
tae river bed alluvium =5 badrock to contril seupaz=2 Juriag daa
construction. The slurry wall cutoff is snown on Alate Fli),

The upstream coff2rdan will rac2ive the usual fouadation
tr2atment and Jill 22 2 zoned emdaakment zonsiscuing ot a0
Lmpervious core, fine and coarse apstresm wd lownstreanm tiltzrs,
and rock and’‘or gravel supportiayg saell zones wWiln slope
Jrotection on the apstregm face to resist ioe aczion.  This
cotrerdam 4ill 2e constructead to el. [,5330 3ad aravide aa !d-Ido:
freeboard for wave run-up and ice pratecIion,

Tae Jdownstream cobfizrdam will 52 3 zoned earti ad rocefiil]
maankment (sew Plate F-1U), The Jiverstion di<e sill e
constructad to 21, 1,460, and will consisc af rindon rock
mdterial placed on the downstream side 3f tne coffardam s2crcion.
The coffzrdam will be raised in the Jdry tdy its crest 2]z2vation
of 1,395, The diversion scheme will allow an unwatzring of Zhe
river r2ach between the cofferdams, s0o the slurry trench cul-or?
to bedrock may be constructad far contrul af inder seepaz-,

1.3.3 - Tunnel Portals and Gate Structuras (=)

i raeinfarced councrer2 zate struclire will de located at tae
upstream 2nd of 2ach tunnel, each aousing =wo closurs gac=
>late Fll).

.
W
i
1

£ach gate will bde 3b fa2f high oy 14 f2ef wide separatzd av 2
center concrate pler. e gates will be or the fixed-rollar
vartical lift type operated Dy 3 #ire rope hoist. The 3ats hoist
will be lucated in an enclused, neated housing. Provision will
¢ made for neating the zates and zate guides, The zate ia
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Tunnel No, | «¢ill 2e designed to nperite with tne raservolr at
~l. 1,332, a %4~fout aparating huad. Th= zate iz Tuan2i No, 2
will be designed to operdte with the reservoir ac =2l, |,%32, an
847-foot operating head. The gate structures £dr each tunn=zl will
oe dasigned to witnstand axtarnal {static) heads € 130 f2et {Yo.
2) and 500 feet {¥n. 1), raespectivaly, The downstream portals
will De reinforced concrete structur-s witn guides far stoplogs.

l.3.4 = Final Closure and Reservolr Filling (%%)

As discussed above, the upper diversion tunnel {do. 1) will be
convarted to a law-level outlat or emezrjency rz:laase faciiity
during coastruction,

It is estimatad that one year will be requirad to construct and
install the permanent low-leval outlet in the existing tunneld,
This will require tnat the lawer tunnel (No. 2?) pass all flows
during this period. The main dam will, at tnis time, be at an
elavation sufficient to allow 2 l)0-year recurrence iaterval
flood (99,000 zfs3) to pass through Tunn2l No. 2, Tais tlow will
r2sult in a reservoir =lavation of approximat=iy l,6l3. During
the construction of tha low leval outlet, th2 intake zates in th=
upper tunnel {No. 1} will de ¢losed. Prior to commenciag
operatinn of the low~level vutlet, cuvarse traairacks will 2a
installed at the entrance to Tunnal Yo, | iataxa scructur-.

Upon commencing operation of the low-Ileval outlet, the lower
tunnel (No. 2) will be closed with the intake gat=s, and
construction of the permanent plug and filling of the reservoir
will commence.

whaen the lower tunnel (No. 2) i3 closed the main Jdam crest will
have reached an elevation sufficient to start filling the
regervoir and still have adequate storage availaole to store 1

250-yaar recurrence period flood.

During the filling operation, the low-lavel outlet wiil pass
summer flows of up to 12,000 cfs and winter flows of up to 400
cfs, In cage of a large flood occurring Jduring the filling
uperation, the low—level outlet would be opened o its maximun
capacity of 30,000 c¢fs to maintain the radervoir pool 4t a sala
leval,

federvoir filling 13 estimated to Lake one vear Co fill to a
level required for testing, commissioning, and operacing the
firat two units during che first winter, Completion of fitling
te al. 2,000 would occur during the second summer.

The filling sequence ia based on the main dam 2la2varion at any
time during construction and tane capability of the resecvolir

A-1-8




Storade T3 ansord tie inilaow volam: Srom 1 230=pedar res.rrenee
period tlood «ithoat overtopprig tne aiin lam.

l.4 - Zmergency Release Facilities (%)

T app=r diversion Tunn2l o, | #ill b= converted £o 4 peraanenc lod=
l2viz] outl=2t, or =2mdrgency t=lease facility, These facilities will

e used to pass the raquaired ninimum discharss during Zaz resesvolr
tilltng periaod and will alsu be ased fir drawaiag fae raservoir io an
M2 rgency.

During aperation, =uergy #ill e dissipated by aeins 3 “wa gated zon-
vt pligs separatad 5y 1 J3J-toot laagea ot tunnal {ser Prata: T19),
Zach plug will contain Chre: water passages.

Sonnetted type 3izi pressure slide gates will be inscalled in 2acn of
th passages in the tunnel plags. The zate arrangam=znt <111 consist ot
one emargency gate and one operating gate In fhe dpstream piug 1ad one
operating gate in the downstream plug. A Jad-root lz2ngth of tunnal
hutween plugs will act as an energy dissipating »xpanstion :hamber.

The 7.3-fout by tl.5-foot gates will ne designed o withstand a total
static head of 1pbout 720 faet; howevar, thev «iil only pe oaperatead wiia
1 maximum head of about 429 feet.

During operation, the operating gate opening ta the upstream 3lag <ill
be equal to tne opening of tne Zorrespondiag 3iC2 1a tne JoJsassiczam
2lug. This shnould effectively balance tue head acriss the zatas,

Facn gate will have a nydraulic cylinder operitor Jdesigned to ciise or
lower it against a maximum head of 500 f2et. [ar=2e aviraulic units
#ill be installed, on=2 for the emergzency gataes, ou=2 [or the upstraan
uperating gates and vne or tne Jownstrzam dperatiag zates, =acn ZiL=2
will have an opeaing/c¢losing time of about 30 minuces, A zreas2 injec-
tion system will be installed in each gate to reduce frictional foress
when th2 gates are operated,

The design of the gate will be such toat the nydraalic cyvlinder as weli
as the cylinder packing may 9e inspected and r2paired witihout deJsater-
ing the area around the zate. All gates mav b2 locally or ranotzly
yperated,

To prevent concrete erosion, the conduits in 2acn of Che Zann=l sluzs
will be st2el-lined. An air vent will 5e installed at the dowastveam
side of the operating gat2 in tae downstream plug. Energy 2issipation
at tine downstream tunnel exit will be accomplished by means or 2 con-
cretz Elip bucket in the exit channel (Plate slU}.
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1.3 = gutlet Facllities (&%

“her ariadry tunction ot the oatlet facilitiss wiil 20 ro dlscuarze
tlowds witn receuareene: Irequencies af 4p ) once L1 3 years atter

ey 1ave aeen ronted througn e Watana raseryolr.  The 1se ot
flxad=zone disenarge valves will =nsure~ that Juwnstraam 2r3sion 111 3
artnimal and fae dissoived nltrogen conbent in tne 1isznarges wiil o=

v dugad safricrently ro avoid haomfal 2frz2¢¢s on fae jawwahream frsn
popittation, A secondary funciion Jill b2 o provide the capanilicy to
rapidly Jdraw down tie r2servolr during an =2xtrems emergzncy sifuatiion.

The acilities will o2 located on che nursa 2ani aad will snsisc sz 3

ITT2 SLCUCCUC=, Dre2siUrs DIOe L, and an 2aeTgy dissipation aad Doucrol
structare nousing located beneatn the spiliway flip busker. Mis
structur= will accummodate six tixed~cone valves Jnizn will discanarg:
inty the river 15 feat 22low,

t.5.1 - Approach Channel and lntake (%%;

The approach channal to the outlet facilitivs will 22 snared wign
the power intdde 1ad spillwav. The cnannel at tne maclaum

narmal wperating level ofF al. 2,300 will 3= 28U feo=t side
tmnediately upstredm oF Ine ourl=t faciliziv's gate struciur=,

The gate structure will oe founded deep in tae rock 1t oo
forabay =ad of tae channel. The siagle latik-« passaze wiil naz:
aa ilnvert =2levation ot 1,215, It will 2e divii-d apstrezn 95y 2
czntral zoncrete pier «nizh will support sgecl Zrashric<ds ot -
on the face of the struaetare, spanning the apeniags £y the wat:r
p4s5sage. Tne trashracss will De split iato piaels mount2d one
above the other aad run in vertical steal giides i1nstalled 12 taz
upstream fac=. Tne trashrack panels 2an o= raised ang lower-d
tor cleaniag ind maintenance 5y 1 moolls zancry crane Lacited ac
deck level.

Two [ixed-wheal zates will be located Jowastream ot the
trashriacks between the pier aad =2acn of tne sidewails. Tae
dates will be operated by a nydranlic hoist mountad tn fhe 53:
shatt. Tne fixed-wheal gates J1ll not de ased far flow coatro
but will function as closure gates to isolat: the downstriam
tunnel and allow dewatz2ring for maintenance or the funnel ar ring
zates located in the discharge sCructure. 3Loplog giides will e
pruvided upstream frim the two tixed-whe2l zaies €O »ermic
Jawatering of the strucCure and 4co2ss £ the zate giides ~ -
maintenance,

U-

r—

l.5.2 - Intake Gates and Trashracks (%w)

The gates will be of the fixed-wheal vertical lift :tvpe with
upstream skinplate and seals. Thne nominal zat=: size wiil se 13
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tiet wile ov 24 f2vf aign., Zazh sz1i. o
[

L §
avdrauliz adist ocafed Jbave the zage Ia fha

e

The gates «@ill o2 zapasle sf a2ing lowered 21zanr fro
montral room or docally fram she fataike ar:a.  Gac2 ratsiig i
be from the noist ares only,
The Criasaracks will ave a 2ar spacing 1 9 ing ad wlll oe
1zned for 1 aaxiaum differ=ntii1l nead 2f 30 Z2et. Ta waginum
net valoclty tarvugn th2 racks will % appruginataly 7.5 £, 30,
Provision w1ll 2¢ nade for nunitoring tae 1eald 1oss 1criss cae
rasaracks.

e

W

1.5.3 - Shart and [unnel {#%%)

Jischarges will be conveyed from CTau ipstream gate structars ¥ 2
conceete~lined tunnel zarminating wa a1 st=el liner and

mantfald. The manifild will Yrancy i{nco six st22l-liaed tmnzls
which #ill run taraugh the main spiliway £lip oucket strictirs 2
the fixed~consz valves aounted in line with fa=2 lownstrean face,

The water passage will o2 14 feet in flameter (rom Che inLiake T2
tne stz2el manifold.,  Tne upstredn concrzte-lined portion will run
a shwort distance hocicontally from thz dack Jf thne infaka
structure before dippilag at in angle ot 337 Za a lower laval
tunnel o2 similar <¢ross segzion, e lower tunnel will rcin oz 3
3 percent gradiant to a ceanc=rline alavacim o1f 1, 3au
appraximataly 45U fe2r apstrasm of ta2 £lip suctet. AL LiLs
2210t tne depth of overlyviag rock is tasuftici2nc Zo wilnstind
the larze hydrostatic pressare wnich will occur within fne
tunnel, Downstream orf tnis polat tne tunnel wsiil 3e stz2el-lined.
The steel liner will be 23 feet in lametwr d 2m22dded in
csonceete £iiling the space between tne liner ind <ne surcounding
rock. The area between the outside face »fF the liner ini Zn=2
concrete will be zcontact grouteld,

1.5.4 - Discharge Structuras (#%)

The concrete discharze structur2 is shown on 2liate Fl3, It

«will form a part of the £lip pucket for fhe mdain spillwav and
will house the tixed-gone valves and individual upstredn ring
fallower gates. Tae valves #1110 de sef »tza a :2nt-erline
alevation af l,300 and will discharge into the river
approxtmataly 135 faec below, Openings Zor the valves will oe
formed in the concrate and the valves will be recessed witiin
tnesae apenings sufficiencly to allow 2nclosure far 2asa2 ot
maintenance and heating of the movable valve slaee

zallery upstream from the valves ~ill run ZAe 1
lischarge structure, and will Cerminatz: in the ac
dceess road on either side of the structure,

it oLl Zne
ess tuan2l nd
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dousiag f£or the ring f£allower gatss will se locuatad pstream from
the fixed-cone valve champzrs. Thz ring tytlower gat2s will
serve to isolat2 the discharge valves. Provision will de aada
for ralativaly 2asy 2quipment maintenanca ind r2moval by acans Jf
a 25-ton sarvice crane, transfar trollay and iadiviiual 25=ton
monorail hoists.

1.5.5 - Fixed-Cone Discnarge Valves (&%)

3ix 78-incn diameter fixed-cone digscharge vilves will de
iastalled at the downstredm =2nd >f the Jutist nanifsli, as

shown on Plate Fl5. The valves 4ill oe operitad by two

aydranlic cylinder operators. Thz wvalves 4ill o2 opzratel 2izaer
locally or remotaly.

1.5.5 - Ring Follower Gates (%)

A ring follower gate will be installad upstream f£ria 2acn valve
and will oe used:

O To permit inspeczion and maintanance > the fixed-cone
vaives;

9 To relieve the hydrostatic pressure Jdn tie fixed-cone
valves when they ar2 in the closed posizion; and

9 To zlose agiinst flowing water in tne =seat of malfuncrtion
or failure ot the valves,

The ring follower gates will have 1 nominal liameter of 99 inches
and will be designed to withstand a total scatic head of 330
feet.

The ring follower gates will be designed o ne lowered under
flowing water conditions and riisad under Salanced nead
conditions. A grease injection system will be iastalled ia 2ach
gate to reduce frictional forces when tne zatas are operated,
The gates will be operated by nydraulic cylinders from 2ithar 1
local or remot= location,

1.5.7 - Discharge Area (*%)

lomediately downstream from tne disciarge structure, Ine rock
will be excavated at a slope of 2H:3V 2o a lower alavation of
1,510, This face will be heavily reinforced by rock bolts and
protected by a concrate slab anchored to the face., The lower
lavel will consist 3f unlined rock extending to the river,
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L.h - dpillway (=%

The spilleay will provide discharge capaoility for floods 2xcending

tne gapacity ot tne outlat facilitias {3d=-year flood)., The comdiaed
total capacity of the spillway and outlet facilities will 5: suffizient
2 pass the PMF,

The spillway, shown on Plate F12, will be located on the aorth 2ink of
the river and will consist of an approach channel, a gated og22 sontrol
structura, 4 concrete-lined chute, and a rlip bucket.

Tha spillway is designed to discharge flows »f un £y 238,000 :fs wita a
corcesponding reservoirs elavation of 2,01+, Tae cocal head dissisarad

by the spilllway is approximately 345 feet.

1.6.1 - Approacn Channel and Control Structurz (%%)

The approaci chanaal at the spillway will 5o =vcavated ta a dagtn
9f approximatzly 335 fzet into rock. [t will ze locatad on the
norktn side ol the power and outlet facilities intakes, aad will
pe integrated witn the appraach channels upstr=2aa or thess: intakae
SCructures.

The concrate coatrol structare will be located at the 2ad of tae
approach chnannel. Flows will oe controllad oy three H3-faor aizh
oy %4-foot wide radial gates, as showa on ?late Fl3. The
structure will be constructed in tadividual wmonolitus separated
oy contractian joints. Tne mailn Access roube C) tne Jam #ill
pass across the roadway deck and alang the Jdan crest,

dydraulic model tesecs will be undertaken during tne derailed
Jdesign stage tu confirm tne precise geometry of tne confrol
structure.

The sides of the apprvach channel will be excavated ta 1H:4V
slopas, Only localized rock dulting 3nd snotcr2te support ar-
expected. The control structure will be founded ieep in saund
rack and consolidation zrouting is not anticipazad. However,
minor shear or fractare zones passing throuyn th2 foundation mav
requira dental axcavation, concrete backfill andror consolidacion
2routingz,

The dam embankment groutiag and Jdriinage tunnal will joia cae
contral structure gallery., Access to tne grouting tunnels will
be via a vertical shaft within the contral structur2 side wall
and a gallery runniag through Cne ozgee welir,
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{.h.2 - 3pillwavy Gates and Stoplogs (%%}

Th= three spillway gatzs Will oe of the radial type operated by
aydeiulic noists mouncad it the sides af the plars downsticaan
of the gates, The zate size i3 43 fa=t wide by 434 faet aiun,
Provision will also be made for heating the zat: guitas for
Jincer operation,

An emeegency engzine will be provided ta =nazle the
raised in the event of loss of power to che spillwa
motor hydraulic system,

jtoplog guides will be installed upstream »f sacn »f tha thraa
spillway gat2s, One set 9f stoplogs will de provided & r

maintenance of the radial gates.

1.6.3 - Spillway Chute {¥%)

The contral structure will discharge down aa inclined chuta that
tapars uniformly until a widecin of 20 feet is rzached near Zae
£lip bucket. Convergance of the chute walls as such will o2
gradual to minimize any shock wava diaveloapment,

The chute section will be rectangular in cross gecti exvivated
ta rock, and lined witn concrete aachor=d £ the rock. An
extensive underdrainage system will de provided to =nsure
stapility of the structur=. The Jdaa gront cartain and Jdrainage
system will also extend under fne spillway controal structar2
utiliziag a gallery thriugh the mass conurzc2 rollwavy., A svstem
3£ box drains will be constructed in tne rock ander the coacrate
slab in a herringbone pattera ar 20 faet spacing fyr the 21tirc=
length of the spillway, A drainage treach will be excavated
oeneath the entire length of the spillway. DJrain pipes will
intersect the2 gzallery. Drainage holes drilled incy fae aizn rock
cuts will also ensure increased stapility of 2xcavations.

A saries of four aeration galleries will be provided at iatervals
down the chuta tu prevent cavitation damag: ot the soncrzta,
Datails of these aeration devices ace shown in Plate Fli,

1.6.4 - Flip Bucket (*%)

The tunction of the Flip bucket will oe to direct tha spillway
flow clear of the concrete structurss aad well dowastream iaco
the river below. A mass concrate dlock will form the flip
bucket for the wmain spillway. Detailed g=2omatry of tne bucket,
as well as dynamic pressures on tne Elosr and walls of the
structure, will oe confirmed S5y model studies.
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1.7 -

l.d -

d51ullL

This saction delatad
Power [ntaxe {%%)

i.3.1 - Intake Structure {(%%)

The power intake will he a concrate structur2 located des) in the
Pedrack on tie north bank. Access to the struczure will be 5y
road from the south side of the spiliway bridgs.

In order to lraw from the raservoir surface ovar a iIriwdown rangs
£ 130 f2et, two openings at Eive lavels will 2e proviied ia the
upstream concreb=: wall of the structur2 $ir 21cn OC the =wWo
independent power intakes serving the f5ur generating snits.
Openings can be closed off by sliding ste2l snuttzrs osperaraed in
a common guide. All opeanings will be protected by upstr2an
trashracks. A heated bdoom will wperate: in guides upstream fran
tne racks following the water surtficz, «eepinyg the racks ice
free.

Two lower control gates will be provided in =ach intake uait, A
singla set of upstream Sulknead z2tes will 2e provided for
routine maintenance I CLie Zwo sels of LnC4k2 gates,

The overall base wilth of cthe intake will b2 130 feet, providinzg
a minimum spacing of power tunn2l 2xXcaviations or 2,75 Cines the
excavataed diameter.

Thae upper lavel of the concrete structure will b2 set at

2l. 2,020, Tne level Oof tne lowest inCike L3 governed by tne
vortex critzacion for fluw into tne penstocx Lrom the mialinum
r2servolr la2val elevation of 1,350, The {yndation of the
structure will be approximataly 40J feet below existing zraound
level and i3 expected to be ia sound ruock.

Tlie wall betweesn intake structures will be perforated with a
series of holas (se2 Plate F24) in the s2ction betweenl the zuiiaes
for the shutter gates and the oulkhead gate. These periirations
will allow for a mor2 unifeorm withdrawal distrioution acriss tae
approach channel widch when only one power tunnel is convaying
<at=2r,

Mecnanical aquipment will Se foused Lo a4 steel-irame building on

the upper level of the concrete structur2. The genaral
arrangemant Ot the power intake i3 shown on Plate F24,
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1.8.2 - Approach Channel (%¥)

The ovarall width of the appreach channal 4t a2 upper shutter
zate laval is govarned by the comdinad wilta of the puwar

intike outlet facilities gate structurs and spillway controal
structure, and will pe approximataly 70u Z2et. The l2ngth of Ine
channal ill be 1,401 feet.

The maa..cam valocity in the intake approach chann=l will oeccur
when £iur wmachines ar2 opurating «i%n the raservoir dri4n down to
2l, 1,d%). Tha velocity in the appronaca channal will be

1.4 fe/zeec, whizh will not cause 10y 2rosion problams.

Yalocitiaes of 6.2 fr/sec may occur wher2 the intake approdcn
chaanel int=rsects the approach cnannel o taw wmain saillway.

1.8.3 - Mechanical Arrangement (*%)

(a) Ice Boom (%)

A heated boom will be installed in guides bumediatzly
upstream from tne trashricks Eor edach of the Ewo Jower
intakes. The boom will b2 aperated 2y 1 wevadle noist and
<ill qutomatically follow Zhe reszarveir lavel. The doum
will serve to minilmize lce accumulation in tane trashrac< and
iatake shutter ar2a, and prevant thermal ice~loading on the
trashracks.

{b) Trashracks {*%)

Fach of the two power intakes will have fivae sets of
trashracks, one sef in tront OF each pailr of intake
apenings. FRdach set ot trashracks will b2 in two sections £
facilitate handling ty the ilataxe sarvize crane, <ach sat
of trasheacks will cover two openings each 24 fest wide by
25 faet. The trashracks will aavz2 a bar spacing of six
inches and will oe designed for 2 naximum 1ifferential nead
of 20 feet,

(c) latake Shutters (%)

£ach of tihe two power intakes will have four sets of
intake shutters which will secve to prevent flow Zhrsugn
the openings bdehind which the shutters will be installed,
As the raservoir level drops, the sliding shutczes will e
removed as necessary using tne incaka service crane,

Each of the shutters will be designed for a diff:rentia}
head of 15 feer, and will incorporace a £lap gate, [nis will
prevent failure of the shutters ian the zveat Jof aczidental
blocking of all intake openings.
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(4)

(e)

(f)

Tae shutter guides will be heatad to facilitate shutcar
removal in sub-fraezing weather. 1In addition, a bubnler
systam will de provided in cthe intake o=hind tne shuttzrs o
x2ep the2 intake structurz water surface free of ice.

[ntake Service Cranme (%%)

A single ovarhead travelingz-bridge type intake service crane
will be provided in the intake service bduildiag. The
crane will be uysed for:

g Servicing the ice boom and ice boom hoist
o Handling and cleaning the trashricks

o Handling the intake shutters

3 Handling the iantake buldhead zates and

O 3Servicing the intake gate and holst

The ovaerhead crane will have a Joudle point Ltfr and
followers for handling the trashrack, shutters and bulin=2ad
gates. The crane will be radio-controlled with a pendant or
cap control tor backup.

Intake Bulkhead Gates {#*%)

One set of intake bulkhead gzates w#ill be provided for
closing the two iatakes upstream af fne intake ates, Tae
bulkhead gates will 5Se used to permit Lnspection anAd
maintenance of tne intake gate and infaka zate guides. Tae
gates will be designed to withstand full dicferential
pressure,

[ntake Gataes (¥#¥)

Tne intake gates will close the two openings of 12 fzet by

253 feet of each power intake, They will be of rh2 wartical
fixed-wheal Lift type with upstream seals and skinplata,

Each gate will be operated by a nydraulic cylinder type
hoist. The length of a cylinder will allow witndrawal »f
the gate from the water Elow, Th2 intake service crane will
e used t.o raise the gzate above deck lavzl for nailatenauace,
The gates will normally be clused under balanced flow
conditions to permit dewatering of tne power tunaesl panstock
water passages for inspection and mainteanance, The gates
will also be designed to close in an emecrgency wita full
turbine flow conditions in tne =2veat of Llass of coatrol of
tne turoiae,
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1. - Power Tunnels and Penstocks (¥

[he enzral acrangement of the powar tunnels and zenstacks i1 shown ua
?iat=2s F21 and F24.

Two power tunnels, sach of wnizh bifurcdct< ED penstoc4s, ar= provided
tv convay water from the powar incakes to Lae powerhousa, .ne penstock
£nr each ganerating unit. The jower tununel geametey sunall consist of 2
short horizontal reach, a 9U degres Hend, a shaft, anotner J90 Jezree
»end and a short horizoncal rveach before the sifurcation, Tne powzr
tunnel will 3e concrata lined with internal ilameter of 25 feaeb. Each
22nstuck will be 2 concrete-lined tunnel 13 f2ef in intaenal diamazer.
The minimum concr=zt2: lining Caickness will de (3 inches. lu= latzral
ipdCing Detween power tunnels will pe 73 (2ot on Z2nt-ers At tae intaxs
and the penstwkg, and 60 Feet on centers 4t Lae powarhouse. Tn=2
differznce in lateral spacing will pe aciilavad d>v sfazzeriag tne
Sifurcation poinc oi each power tunnel.

The design static head on 2acn penstock 1s 763 feer, the 3tage LII
maximum normal rescervolir level, at cent=rline distrioutse lavel
(ml. 1,422). An allowance of }5 percent has S:an aade Eor pressara
tise in the penstock caused by hydraulic transiznes,

l.9.] - Steel Liner (%#%)

The rock itmmediately adjacent £y the poweriovuas2 cavern #1ll de
incapavle ot resisting tne intaraal avirauwiiz forces sitaia tne
penstocks, Coasequently, ctne ficst 3 teat of 21cn penstack
upsitream of the Jowernvuse will 2e reiafirced 2y 3 dteel liaer
designed to resist tos naximuo design bead, withoul supporc £raa
tre surrounding rock. Bevond £ais secrisn Zne steel linar asi1il
¢ extended a further 130 feet, and sapport from tin2 surrounding
rock wili be assumed, up Lo a4 maximum of 3J percent ot fae design
Drazasure.,

The steal liner will be surrounded oy conter=ta ~ith 1 misimum
taickness of 18 inches., The iaternal Jdiamatar of tne stael
lining «@ill be L5 feet. A steel transizion will e jroviled
between the liner and the [3-foot diamet:r concrets=lined
penstock.

1.9.2 = {oncrece Lining (#%)

The power tunnels and penstocks will b2 fully lined wita

coacrate from tune intake to the steel-lined section of tne
penstocks, The internal Jdiameter of the conerate~ lined peastacs
will be 3 feet. The minimum lining tnickness ~ill oe 13

inches.
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t.9.3 = Grouting and Pressure Relief System (%)

\ comprehensive pressure r2li2f systea 4ill protect tne
und2rground caverns 123iast seepag: from the higo pressure
penscock. The svsteam will coaprise small fiametar bareanles sa:z
QUL £o int2rcept the jointing ia the rack. 4 2routiaz and
Jrainage zallzry will pe lacatad upstream tram tha traasformer
aillery.

l.1u - Powerhouse (x¥)

Ta=2 underzround powernounsz complex wiil D2 construciad de2n2ata the
WrTa 1butment of fne dam. Tais will raquirs za= 2wsavition {1 rogse af
Larze A@jor <caverns, Cne powernods:, transtorier allery, and sirzz
chamber, With interconnecting rock tunnels for tae Jraft tud2s and
isolacsd pnase bus Jducts.

Unlined ncx tunnels, w#itn coacret: faverts Jiere appropriate, will o2
arovided f£ir vehizulir acodds ©o the rfhr=ze paia raex cavacas and za2
Jenstock construction adit, VYertical shafts «iii 52 provided tor
personnel access to tne andariround poveravuse, for 3F2 gas-iasulicad
bussas Erom the transformer gallery, for surge chamber venting, md orc
tie neating and ventilation svstem,

The general lavoutr of the poweriouss complex (s showl in 2lan and
tioo on Plates FI3 and T2o, and 1a (sv32Bcis orojesiion 3a 2lacs ©
The transformer gailery will b2 lociated on Zhe gpstrean stde 3f zha2
Iowarious: cavaera; Che surge chamder JLLl 2e locit+d on the dowastreaa

3Llde,

The Jrafr fube garz gallery and crane will b2 lovited in the surza
ci1dade T caveri, ADOVe Ine maciaum intisipat:d sar e laval. Idrovisim
will 2lso o2 mnade in cthe 3urge chamber tor taiirac? runnel titade 3top-
logs, wnich will 2e haadled bv the same <ranae.

L,10.1 « Access Tunnels and Shactcs (%%)

Vehicular access to cthe underground facilisies it Watana will oe
provided by a single unlined rack tunnel froaa Zne aorta daax

areaa at el. 1,360, adjacent t>y che divarsion tuan2l portils. Taa
accesd tunnel w#ill descend £o Cae souts end 5f “he poweraouse
cavern at zeperdtor floor lavel, 21. l,+nd. 3eparate Jranch
cunnels from the main tunnel will provide aciess ta tne
transformer gallery a4t el, 1,307, and the surg=s cnamoer it 21,
1,495, A separate penstuck coastruction adit «ill oe drivan 3
el, 1,320 from immediataly downstream Jf Zae Jdiversion tuanel
portals. The gradient will not excsed 0.} perzent at tae
construction access tunnel, and 9.3 percent 4C the perianent
access tunnels, except €or along fne short transfirmer access
tunnel where the gZradieat i3 ll percent.
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5 SeCTik I 0 Cae 282243 tuane!l aas 1 addified harseshoz
3 fewt wide oy M$ feat hign.  Ta2 acsss tanna2l draaca £

2 cnamder and Jdrafz tibe zaliary will nave 1 radacad
section conslsZent Wwitn the antizipated size 0f veaizle ind
loading r2quir-d.

Th2 main access shaft will Do aC the aorth 2nd of Lae powzranus2
zdvara, providiay personnel access from tne surface sontrol
building oy el=vator. Access tunn2ils will be prov ded from this
siaft for pedestrian acoess and szatilacion o the transfocner
gallery aand tne draft tude gate gall=rv and vantilation.

Slavator 1cress will also 2e provilad t) £a2 fire pracection a=ad
tink, locat=d appraxiaataly 250 fa=t 12)5va powarioas2 leval, Tae
nain acsess shaft «#ill se 20 faet in tnc=raal diaa2zer wita a
concret: liqing of Y €3 13 inches.

1.10.2 -~ Powerhouse Cavern (%)

The main powerhouse cavern will de designed to accommodat2 four
vertical-shatft Francis tur9ines, in line, #itn direcc coupling

tws syachronous generators. The lengtn f Za2 cavarn 4ill llw
€rr & unit spaciag of ol feet, witn a 45-toot long 3ervise day it
tive south end ror routine maiat-anance and tor constructton
arection. Venizular iccass will 2e 2y tuanal to thne generarar
tloor at the souzn end o€ tne cavern; p-~destrian acsess wil] de
Sy alavatar from ¢he sariace Jontral ayilding <3 taz aorza 2ad of
the cavera, “aloiphle stairway 102235 pawnts w1ll 30 avarlanle
trom the naitn [loor 2o e3cn gallary l2vel.  Aczess £o tae
transiarmer gallzry frym the powernodse 4110 32 2v fuane] fron
tie naln access dnaft, or by stairwdy Lirdus: 21eh OF The
isolated phase bus rannals., A service 20l:vitor #ill bde prosidfed
£+ 1ci2ss Lo Che various poderhousa flrors,

b= AT L 7

-

Hatenes will be provided througn all aain floors ror iastallation
and matatsnance of heavy equipment usiag the poweravuse Srinzs,

tn order to miaimize interruption to vower gen=ration Jduaring
futur=2 Stage L[I[ extension, tne powerhouse superstructure
excavation will be extended by fiva Cfeet, brinzing tn2 cocal
jtage I excavition langrh ty 363 fa2r above 20. 1,441,
Stuilarlv, a 79 toot long Jdeatnage tunnel «iil e excavated to
1ilow zraviiy dreainaze £o ocour from tne Iatir: Savs T Jaib .
Sunps.

[.19.3 - Transformer Gallety (¥x)}

The transformers will be located underground in a separaca
zallecy, 120 f2et upstream from the main poweriiouse 2avarn,
with two connecting tuanals for tha isolaced paase dus. Thzre
Wwill o2 six single=phade traastirmers i1astalled ia groups ot
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tnr=2e transficaers Zor W0 generdting mits.  Seneratyr Jirzult
oreaamers «ill 92 installed in tne powarhous2 on the z<nzriator
flior leval.

The transformer gallery will be 45 teet wide, <+ fa2rp nign, aond
38 feer tony; the 2us tunna2ls @will Do 15 faws wide ind 13 f2a
high,

Two $=2Cs 3f 345 V¥ S5F% gas—-insalated busses ill be rcaken £) a2
surfiace 9y a siagle veartical snaft 2sicn an taternal aianz2car of
9.4 feet. Praovision will be aad: for installation 3% an
inspaction hoist in tne shaft. A sparz transisrmer Jill 3=
lncated in the transformer gallery. Tae statidm servis2
auxiliary transformers (2 MVA) and tne surfacs auxiliary
transtformer (7.5/10 MVA) will be located in ti2 bus tunnzls.
Generator excitation transformers will ose locat:d ia tne
powarhouse on the main floor.

Veaicle aczgess tn the transtormer gallzry <iil o=z th2 main
powarhouse aceess tunnel 2t the souf: end. Padesirian 2cless
will be from Cthe mata dogess shaflb or Carougn ~acn 30 Tae W0
tsolated anase bus tunnels,

The ctransformer gallery will 3lso be sver-=xcavated oy rive faat
similar to Che poweriiouse zavern dringiag tne foatal 2xcavited

scage I length o Jud feel,

L.1J.4 - 3urge Chamber (#%%)

A surge chamber will be provided {2J fez2:t Juwanstrean from cae
puWernouse Sdvern to control pre2ssurs fluactuations in Cae faraiie
draft Tubes and tailrace cunnels under transi=2nc load

conditions, and to pravide storage st water £or tae machin2
start-up sequencz, The chnamber will pe common to all four draf:
tubes, and will discharge into a tailrace tunmel. The ov:ral]
Jurze chamoder size 1s J9) Ceert long, 30 [uet #ide, and 130 faat
Qigh (including tae dratt tube gate gailervl).

Tae Jdraft tube gate gallerv and crane will be locaced in the sane
cavarn, 30ove Che aaxioum anticipated surze levzl. The craane 1as
also been Jesigaed to alluw installacion of caiiracs tunnel
iat4ake stoploes for emergency closur= Jf fne tailrica tanael,

Tiv2 chamber will gzenerally b2 an unlined rock exravazion, «itn
localized rock support as necessary far stabiliecvy af tne roof
arch and walls, The gate guides for tne Jrdff cude gates and
tailrace atoplogs will be emdoedded in reinforced concrete, and
anchored to the rack oy rock ootts,
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1. 42 - YMain access plan (F)

t.12.1 - Access Objactives (%)

Tae primary objective »f aczass is to provide 3 traasporcition
systam that will support consfructinn J4:ftviliss and atiow fsr
tne orderly devalopment and maintenance »f sitz facilities,

l.12.2 - Access Plan Selection {+W)

detailed access studies resulizd in tae Jevalopment 3f <ignt:en
alternative access plans within car=e distiact carridors. The
thrae ¢oeridocs wer2 identified as:

3 A coeridor running wesZ ©) <ast [rom tas Pirks dighway bt
tie damsites on Che aort.a side ot e 3usitna Rrd=r;

0 A corcidor running west €0 <dst from fae Parks Jigaway Lo
tne damsites on tne soutn side ot Ine Susitna River; dad

¢ A corridor running norcn o soatn feanr Ca2 Jena.i Highway
£ L.z Watana Jamsite,

Criteria were establisned to :viluate Cae responsiveness of a2
plians to project vbjectives and ftae Jesires of tn2 rziource
azencles and atfected comnunifies, [he sslected accrss plan
(Plan 13, otherwise rererred £y as Jenali-ldorzar raprasants e
most Favorable soluacioa to meeting dDoth praject r2lated goals nd
minimizinyg iapdcts Lo tae 20virooment ind 27¢ surroundlag
¢wmunizies. shere adverse environmental tapdets are saaviidasle
30 project oo jectives compraaisei, MLILatiin and Aanaizrasns
measuras save veen formualated to redacs Iies? lapacts to 3
oiaimum. These aizization measares 3r2 Jutliaed ia detail witnia
Exaibit E of che licanse application,

l.t2.3 - Description of Access Plan {#¥)

Access to the Watana damsite will connect wica tae existiag
Alaska Rallroad ac Cantwell where a riailnead ind storrags

facility occupving -+ acres will be constructed. Tais facilicy
#ill act a3 the zransfar poitar from rail to road triasport aad 1s
a storage drel Cor dackup supply of materials and 2qitpment.

feom tie railanead facility cae coad 41ll follow an 2xisting route
to the junctivn of the George Pirks and De-ali Hizawavs '3
distance of two wmiles), Chen proceed in an 2asterly dirzetion for
a distance »f 21.J miles along ctne Jenali Highway. A tew road,
41.6 miles in langtn, will be constructed Zrom =his poiat due
south to th> Watana camp site, On completion of tas dam, access
to Native lands on the 3outa side of zthe 3ustina River #ill 2e
provided from the Watana camp site witcd the road crassing along
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taw top of tne daa. Tais will favolve fhe z2onstruction HE 4n
wditional 2.4 miles »f road bringing th= tocal langtn i naw
ryad to 44.2 milas.

?late F2 snows tae proposaed acczss plaa rvoate, Plata FI shows
details, for botn the Watana aad Devil canvon dav=lopmenis, or
typical road and railrnad cross sections, ratlacad Zagilities,
and tne high~lavel bridge at Pevil Caayan.

Assessment of projected tratfic volumes and lladinzs during
construction rasultad in the selection of zae Hllowing desian
parametars for the access roaads.

Surfacing Unpaved {(Traated Jraval Surcaca)

Widthn of Runniny Surface 25 fauot

Shoulder Width 3 feat

Desizn Speed ) mpi

“aximum Grade 3%

Maximum Curvatur: 5 31.°

Stopping Site Disrtance

Design Loading ‘ )
- duriang construction 3uf axla, 200% roeal
- aftesr construction ds = 9

These design pardmelers werz chodien for tae =CfLlcient,
aconomical, and safe aovamant of supplizs and are i{a astordaacs
witn Federal Depariment or Transporcation design standards,

In the community of Cantwell tie road will 2e paved from taz
marsualling yvard to four aitles east or fne janetisn ar Iaw Searge
farks and Denali Highwavs., This «ill 2liminate aay prosl:m witn
dusr and flying stones in tne restdential iistricc. In addition,
the following measures will be raxken:

9 Speed restrictions will pe rmposed 1long tae abova
segment;

9 A Yilke path will be provided along taz same sagment Co
safaguart children ia transit £y and from 1 sciwol w@nlzn i3
situated close to the road; and

o9  Improvements will Ye made co fi2 iabtarseczion of tne seorsa
Parks and Denali Hignwayvs Laclading pavz2mant narkiigs and
tratfic signals,

1.12,4 - Right-of-Way (¥¥)

fne 21.3 miles of exiszing road alang the Jenali Highway will

Se upgraded to approximately tae aforementioned standards., Tna
praesent alignment is such that any realigament raqairad snould b=
pussiodle within the existing =2asement,
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22 raquirad for construction operstions independent of zamp
pvparations, The same will b2 true regarding a nospital or firs=-
ai1 room,

Prermanent facilities required will include a permaneac town ar

. small community {or appraxinatzly L300 staff aemders aad faeir
tamilies, Other permanent facilities will inzlud2 mainteaanca
suildings for use during subsequent operation af the powar
alant.

A conceptual plan for the permanent cown is shown on 2late F37,

l.13.2 -~ Temporarv Camp and Village (%%

The proposed locativn of the construction camp and village will
be on tne nortit bank of the Susitna River near Deadman Craeek,
approximately six miles northeast of the ¥atana Dam., The aorth
side 0f the Susitma River was chosen necause tne .aain access #iil
be trom the nurth and soutn-facing slopes 2am oe used cor siting
the structures. The locacion i3 shown in Plat: i,

The construction camp will consist f woodframe Jormitvwriz2s wWich
mess halls, recreational bulldiags, 9ank, nos: sffiza, fire
station, warehouses, hospital, otcices, =tc, Ta= camp will
accommodate approximatzly 3,JUU workers.

The village, accommodatingz appro<imately 3UJ Tumilies, #i1! d=2
sroupad aryund 1 service core contaialag a schooil, Fvinaasiam,
stores, and recreation drea,

The village and construction camp dreas <ill e separaced o
provide a buffer zone bYetwesn ar=2as. [ne aosplzal siil serve
ooth the main camp and village,

The camp location will be sepdrated from cue work ar:as 57
appraximately tnr2e ailas. Traval fime to Che Jork arza Jiil
2enerally be less thaan 15 mninutes,

Ta2 camp/village will be constructed in stages £y accommodacs the
peak work force. The facilities have deon designed Zor tfae jeak
work force plus 10 percent for turnover. Tha Ciraover wiil
include 1llowances for ovarlap of Jorkers and vacations, The
conceptual layours for tae camp wod villige 1re prasencted on
Plate:s F3b and F17.

(1) Site Preparation (#%%)

doth the camp and the villaga arzas #4111 2e :learad and ia
certain areas filter fabric may be installed and granilar
material zlaced avar it for buildiang faundacions. At cae
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{b)

l.13.

villaga sikte, selactzd ar=as will de l:2fC with trees and
nataral vegzatation intact. Topsoil scripped Zrom dorrow
3ite D will de¢ utilized £y raclaim caap and village sites.

dotn the constructivn camp and ctne viliage site aave been
selacted to provide well-drained land.

Facilities (%%)

Construction camp buildings will consist larzaly of
tactury-built modules assemdled on sit= to proviie tne
vairious facilities required. Tie modul=s will o« faoricatad
complets with heating, lighting and plmoiag serzices,
tnterior finishes, ruarnisatags, and eygiipment. Larg=r
structares such as the cencral atilitias suilding,
warencuses and hospital will be pre-engiaeered, stueel-
framed structures with metal cladding.

3 - Permanent Town {(#%)

The permanent town whicn will se atilized during ronstruczion is
iesigned around 1 <small lake for gestiweric surposes.  [ae
permaa«nt town will consist or perimdaently coastruczed
buiidings. The varivus buillings In Che perqanent Town 12 14

tollows:

0 Single fomily Jdweilings;

o Multi-family dwzllings;

v dospital;

3 school;

9 Fira stacion;

O 4 town center wiil oe comstrucced a! #ill zoncawn ctne
tollowing: 1) 2 recr2azion center; ) a gvanasiam ind
swimming poul; and, 3} a1 shopping cantar.

l.13.4 = Site Power and Utilities %%}
(a) Power (&%)

A 34,5 xY transmisston line trom fhe Cantwell suostation
will fullow tne Denali Hiznwy Iind fae deless radd to satana
i3r secvicing during the 3Stage I :onstruczion dciivities,
{wo Crdanstormers Jill oe {astalled ar 1 watana syoszation ry
radyce the line voltage to tne desiced voltage levels.

Tne peak demand during ta=2 pedak camp population year Lis
23Cimatad at 20 MW tor tue camp/village and Sour ¥4 for
construction requirements, Tae Jdistrioutton svstiem 1n fae
camp/village and construction drza <1ll 2e 4,13 &V,
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(o)

drywer for the peradnzalt Ctown und Jariag scaz= ILY
constrnctton, 4ill 5: supplied by station servica
att=r the power plunt is 12 vp2ration,

water {ww)

e water supply systum will provide for prtaol: sar2r and
tic: protection £3r cthe camp/villagze and s2laczad
contractors' work areas. The estimated peax populdtion to
92 sacved will be 3,333 (2,315 io the camp aand 1,u23 ia the
village).

The principal source of wiler Will be D2aaman Sre=x, «lcth a
2ackup system of «ells drawing on zround satz2c, [he <ater
will be treated in accordance with tne U,3%. Eovirvnmental
Protaction Agency's (EPA) primary and sezondary
requirements, aad Jrinking Water Standards 3§ the 3Ca
Alaska, NDepartment of =avirormenta! Consacvation ' ADE

A system of pumps dad storage raservoirs 4iil provide tne
Aecessary syst=m capacity. Tae distrisufion svscam will 32
contiined within atilidors conscruct-: 1staz plywood 20x%
sections integral Jich Che p2raaviids.

Wastewater (#%%)

A wastewiter collection and treatment sysbea Jill sers2 che
camp/village. one frzatment plaac #1li serve ne

campy village. Sravity rlow lunes <icn lice stazions Jill 2=
ssrxd £o collect tae wastzwat:r frim 1il ot Zn= anp ani
villags facilities. Tae "ia=-camp” d "in-village"
collection syst=ms will 3e rua Cardugs tne atilidors so taat
tae collection svstem will be protected Irom Crzezing.

Tine chemical toilz2ts located around the conscrucsion site
will be serviced oy sewaze trucks, wnion wili discaarge
directly inco the sewage treatment plant, The sewage
treatment system #ill be a niological 3ystem witih [1goons
designed to meet Alaska ADES and Federal ZP2A standards. Ta:
suewage plant @ill discnarge its treated etflaent througn a
torce main £o Jeadman Creek, All cr2uated sluage will D2
disposed 12 a4 solid wast= sanitarv lanuinll.

The location oOf ta= treatment planc is suown in Place F37,
Tne location was selactad to avoid unnecessary adirs ie
camp.

=
A
5
f
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v.13.3 - Contractors' Ar=a {(#x)

The on-stt= contractars :acilitias will raquire affice, shop, aad
i2neral work ar=as. Partial spacz raquirad bdv the c¢ontractors
for fabrication shops, maintenancs snops, 3Coragze Jr 44r2n0uses,
and work ar24s Will pe located detween tae aaia cawp and the danq
sitz road,

l.le = Ralict Channel (&%)

A relict channel axists on tae nortn dank of Chn= Witanyg reservolr
dpproximat=ly 2,80 faar upstream fraam thne dam. This caanne! runs
tTym fne 3usitaa River gorge ti Tsusena Crewek, 1 iistaace 3f 130ur 1.3
atl2s. [he surface elavation ot tne lowes: saddlz {s approxisaczly
2,210, Depths 1 up €O 333 feet Of zlazial deposics nive oaen
{dantified. The maximum averag2 hvdraulic gradiznt aling sayv flow pata
it the2 duried channel from the edge of the staz2 [ pool (21. 2,0u0) to
Tsusuena Cree« is approximately two percent. Tsusena Cr=ed at tne
relict cnannel outlet area is at least 129 feat above tne natural river
l2vel. Tnere arz several surfacs lakes #itnin tne chaanel arza, and
some Artestan water i3 praseat in places.  Zones Hr pernafrost aave
Als0 hesn identified tnraughout tihe channal ar2a,

To insare the inteyrity of toe rim or the WdCana riservoir i €

control losses due to porzantial seepaze, 2 numder JE 2ondiCtiong aave

onen 2viluated. study types iaczlade setifloment IF Zaz = iservolr rim,
ac

L}
1)
505ArCice Fiuows, permatruos? inad {Lquelaciion during 2 irfagddd *s.

l.ole.l = Surface Flows {(«=)

Jased 01 it1rommation zained from past exXpiirifion pragrans,
c2lict cnannel soils are eitner dease or codesive and as su
are not Jdeemed o D¢ subject to setilement resaliing ior 32
shaking, Therefore the low sround surticz2 ia tne r=lict oin
area will more cthan provide adequate troebvard as it 1s isd
adove tne Stage [ dam crest whiza 1s el. 2,025,

L.14.2 - Subsurface Flows (#%)

During Stage [, the potential for prugressive piping and =2roston
in cne ar:a Jf Jdischarge into tne Tsusena oreex Jill e
controlled by fne plucenment 9E properiv grided Zranalar matzarils;
to form a filter dlanker avar any 20nes OF “mergenc2.  Jurcier
fiz2ld investigations will b2 carried-out €0 fally Jdefine critical
ar=as, and only such arzas will de fr24at2d. 3udsequent Co 3Taz2
[, the r2lict channel will receive continuous monitosring of tae
outleC arzd Cfor a lengtny period aftar resarvoir tilliag 2o
ensure that 1 state of aquiltibrium is estadlished “ila respest fo
sermalros: and seepage gradients 1a the duriz2d cndnnel arza.

3itall a-1-23




1.14.3 - Permairost [*%)

Thawiag of permafcost will occur in portisas >f the ralicre
<hannel ar2a. This thawiag will have =miniqum iwpace on
sudsucface flows and ground sectlament, Althouzh no specific
ranedial woek is faraseen; flows, groundwatzae el2vation, and
ground surface 2lavatioa ia the bduried chaanal ares wili S=
cacefally and continwously monitored 3v meand of pprapriat=
instrumentation systams and any necessary naiatanance wory
carried out tn maiitaln freeboard and control sezpags Jischaraze.

l.14,% = Liquefaction (#*%)

Underground information compiled to date2 indicates taat tne
buried cnannal area is fillad with outwash, elacial cill and
lacustrine deposits. [nitial evaluations, outlined in caa
ariginal license application iadizated concera in #2gacd ¢y che
uppar autwash deposits becauss thay did not appeidr Jdeas: snsugh
to resist deismic shakiayg without experiencing zingideridl2 lass
in stability,

The nost Likz2ly peospects for liqu2factian 102 satarated
foundationy cansistineg 1f fine graired, ovarly zrided,
conesivaless deposits f<ands and siles), thac ace L licterailv
confined and are loose or only moderatzlv fense, 3as:d on Zqe
Viater 1933 Ixploration Program 42 983V and 1l saer assenaled
dazt, an assessment of e lique “action pofz2ntisl ) Tae relicz
channel are3 indicates tae depusifs are @itier well zraded, {ease
to vary dense or coitesive and taerefsre have very 1w pol-ntial
for liquefaction., Consequently no ramedial wasares are
currently conildered necassary Jds a pracaati sa as9iass <e
atfocey of liquefaction,

Ffurther geotechnical studiey will be carried out during 3tags 1
degign to fully define the exzeat and charicteri<cics of tie
matecials in the relict channel. Should this iaformacion
indizate a potential problem, provisiins will %e mnada for
treatment to cover the conditions identified,

l.14.5 - Remedial Work Influence on Construction Schedules {*s}

Relice channel remedial trealment cinstruction <ark, tf
necessary, will nave praceizally no inapact on The Watina Dax
construction schedule. Because the relict chaanel work will Y
located in peoximity to Borraow Sice D, some cuordination will be
required detwesn thede two Operations. oOnce this cooriiqation
has been accomplished, dam construction and tae relict hanne!l
work can proceed concurcently,
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lel+. = Relict Channel Treatment {a#¥)

ODuring tuCur=z Jesign investigations, additional durens!:s and
iaspection franciaes will de emplaoyed to furtner Jelineate taa
telict csnannel foundation, Tae area <ill e studizd Juciagz
Jorrow Sif2 D a2xcavarion. The ar=a wiil also b2 IZnorougaly
monitored by observarion Jdevices during tna stage [ ressrvolr
Silliag tJy assess actual avdrologizal coaditisns in gtn= re=lice
chaanel, In response £y Cae unlixely =vent taat construction
cemed izl nmeasurss are considered necassary followiag Taose
adservations and data gssessment, 1 posirivz: remedial tr:itaent
;U2 s 1 Jownstream toz Jraia will oe employed.
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l - RESERVOIR DATA — WATANA STAGE I (+%)

Tha 4itana Reservoir, at normal opz2rating leval 5f 2,u3:) faat (acan sea
level), will be approximataly 39 milas long <4itn a2 maximum @iita of
approsimately two milea, The total watzr surfiace ar2a 4t normal
nperatiag lavel is 20,000 acras, The minimun reservoir f2val will 2e
1,35} feet during normal opz2ration, resultingz in 1 maximum drawdown i
150 feet. The reservoir will have a total capacity of 4.3 millionm
acra—~teet, of which 2.4 million acre—te=t will be live storaga.
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3 - TURSINES AND GEMERATORS - WATANA STAGE [ (#%)

3.1 - Unit Capacity (#%)

e Watana powarhouse will have four genzcatiag units, 2ach sith a
maxiaum generator output >f 125 MW i1 Stage [ corcespradiag to the
maxinum nurmal reservoic lavel (elevation 2,39)) and a cocrasponiing
aet aead of 337 feet. The Stage [ turbines will be designed )
operate in Stage I[Il withont modification, and the carSines ind
ge*nerating units #ill cherefore be capable of higher oufnuts win-2a tae
heal is riised in Stage [[[. Unit characteristics includiag gen2rcator
autputs ace desccibed ia Table F. 1.

The net heid on cthe plant will vary from 333 feecr t3 appraximataly 337
feat in Stage l. This will increase to a maximum >f 713 feet in Stage
LIl with a corresponding increas2 in genzarating capacity.

The turbine design net head has been escablisnad ac 59) feet to meet
the operating requirements of Stage [ and Stage [(I.

The generator ratiag has been selected as 223 MVA with a )) perzent
power fiactor to match with the naximum urbiae dutpur of 2% MY ander a3
net head of 719 feet at the third stage. The geanzrator sutpul is
assumed to be 937% of the turbize vutput at full load,

3.2 - Tucbines (#%%)

The turbines will de of tie vertical-sndfr Francis tvpe wita sceel
spiral casing and a steel lined concrete elbow-type drift tude. The
draft tube will comprise a single water passaze <ithout 1 senzer piar.

The oqtput »f the turbine will be 1350 MW 1z 5371 feet fesign net nead.
Maxinium and mininum aec operatiag heads on the units will be 5337 feet
and 384 feet, respectively. The full gare output >f eich tachine will
Ye approximately 123 MW at 537 feet net head and approxinacaly 6o 44 at
134 feet net head. For study purposes, the best efficiency {bYest-gate)
output of the turbines has been asdumed as 35 percent of the full zate
turbine output.

Each cturbine will be provided with 3 12.5~foot liameter striight-flow
tvpe butterfly valve., These guacrd valves will be lacated wizthin ~4e
powerhouse, just upstream of tne turdines,

3.3 - Generators (=%*)

3.3.1 - Tvpe and Rating (#*%)

Each of cthe four generators ia the Watina powerhouse will de of
the vertical-shaft, overhung type directly connected ¢ty a
vertical Francis turbine,

There will be *wo gzenerators per transformer bank, with each
transformer bank comprising three siagle-phase trinsfrrners. Tne
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deneratars J4iil be connected T3 Tne Itinsiormers oy itiolatad
pnase Sus through generalor Cireuall drraw=rs.

Eacih generator will oe provided witn a Yign initial r2shonse
static excitation sysfem, The anits will 22 contrallad froam the
Watana surtace control room, with local contenl tacility 1lsd
provided at the powerhouse floor. The unics will pe desizned fore
black starc operation,

The generators will be rated as tollows £o dAccomadate stage [ and
stage [Ll operating conditions:

adted Capacicy 223 MVA, ). Duder Iiitor
latzd Power 2y MY

Rated Valtaga 1> kV, 3 pnase, a4 Her:z
synchronous Speed 237 rpm

Inartia Constant
Transiznt Reactance
short Circuitf Rativ
Efficiency at Full Load

3.5 Md=-sac M7

32 percent tcal:zulatad:d
},l {mintmum)

93 percent imiaimunm.

[he zeneracars will be € the air-cooled type, #ifh water-co-airs
aedt exchangars locatad on tne stitar peripnerv. Tae ritites
Ziven douve dre for a Ctemperatare rise Obf Cae stator ind cotor

-

windinags not exceediay 75°C witin couling ailr at U0 1a actorl-
ance WJika ANSL C3U. 1D, Seneral Reqaisements for iyachronous

Macnines.

Tie generators will operite successtfually ar ratea WA, Ir2qiency,
v

1nd power factor it av voiziga not

or 7valow rated voltage.

3.1.2 - Unit Dimensions (W=}

nore S1an five gercent J0ude

Approximate dimensions and weignts of tae srinzipal parls a0 ta2

Z2naratur Jar2 given b=low:

Stator pic diamater
Rotor Jiametaer

Rator length (without snatc!

Rutyr weizhe
Toral weiznt

34 teer
24 Pzt
7 teer
345 cons
T4} zoas

it should de noted that these ar2 approxizate rigures ind taey

will vary betwvean manufscturers.

J. 3.3 - Senerator Excitation Svstem | ¥%)

The generacor will be provided with a4 high initial rasponse type
static excitacion system supplied <ith r2ctifiad 2xcitdation
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power from transtormers connactad dirc2actly to tne generitor
terminals. The excltation system will b2 capasle af supplving
200 percent of ratad a2xcitacion fi2ld teceiliag vwoizagz2) witn a
generator terminal voltagze of 71 percent. Tae power rrctitiers;
111l navae a one-tnird sparz: capacity to waintain g=2neration evan
during tailure of a complete ructicier modulz.

The 2xcitattion system will be aquipped with a2 fully scatic
voltage regulating system maiataining output from ) percent to
115 percent, within #0.5 percent accuracy of the voltage setting,
Manual control will be possibla at the excitation doard lacat=d
on the powerhousz floor, although the unit will normaliy be gasdzr
remot: control,

3.4 - Governor system (o)

The governor system which controls the gensrating unit will inglade 3
zoy:2rnour actuator and a governor pumping anit, A single svsizm wiil
be provided fuor eacn unit. The governor actuator will ba the a2lactric
Aydraclic type and will 2e connected to the computerizad itdtion con—
trol system.
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(c)

4)

o)

Compressed Air Svstems (%)

Compressed air will b2 raquired in che powzrhouse e the
frtlowing:

0 Service air;

©# Iastrument airc;

0 Genarator Yrakes;

o Drafc tube watar lavel depression;

o 345 %V 376 gas insnulated circuit breakers;
0 Generator circuit breakers; and

o Governor accum'ilacor ctanks.

For cthe prelimindry desiyn, two 2d>apressed air ivstems nave
been assumed: a 100-p3ig air system for service air, brike
air, and air for draft ctabe water leval depression; and a
1,000-psizg high-pressur2 air svstem for governor air.
During detailed plant design, separate air syitams for 343
XV SFq gas insulated circuiz breakers and g2nerator circuit
Srrakers will be provided,

Qil Storage and Handling (#%)

Facilitiuvs will Se proviled for replazing oil in the
tranaformers and £ar toppiong-off or replacing il in ghe
turbine and zenerator bearings and the governor puaping
system. For pr2liminary design purposes, two dil rooms aave
been included, one in the transformer zallery iad on2 ia cthe
powerhouse service bay. aAn oil separition sump has bdeen
indicated adjacent to unit drainags sumps.

Drainage and Dewatering Svstems (&%

The Jdrainage and dewatering systems will coasist of:

0 A unit dewatering and filling system
9 A clear water Jischarge system
O A sanitary Jdrainage system,

The unit dewatering and filling svstems w1ill consisc > two
sumps each with two dewatering pumps and 1s3sociitad piping
and valves from each of the unizs. To przvent icizion
floodiag, the sump will be designed r) withstand maxiaum
tailwater pressure. A valved draft tude drawn line will
connect to a dewatering header ruaning Selow tie driinaze
gallery. The spiral case will e drained by a valved line
connacting the spiral case to the Jdrafc tube. It will e
necessary to iasure that the spiral case driin valve s aot
open when the spiral case i3 pressurized to headwater ieval,
The dewatering pump Jdischarge line will Jdischarge water iaco



tne surge cnamber, The ganeral procaduare for dewatering a
unit will be to cluse tie butterfly euard valve, lrain the
a2nstock to tailwatzr level througn the anit, then apen e
drate tube and spiral case drains to dewater € unit,
Because tne drainaza dewataring neader 13 bz2low tne 2o0ttom
of the drait tube 2lbow, it will be possidle t> complatzly
dewater the draft tube through the dawatariag aeader.

tnit filling to tailwater levzl @¢ill %He accomolisaad from
tur surze chamber thcough the dewat=2ring suap Jdisciharze line
(with a bypass around the pumps) 1nd taen Carougn tae dract
tube and spiral zase drain lines. Alternativels, tn2 it
zan o2 titled t> tailwacar level tirougn Chne irarft fude
draia line from an adjacent uniz. Fiiliag zne niz to
neadwater pressure «ill b2 accomplishzd dy opening cne
duttertly guard valve,

(f) Heating, Ventilation, and Cooling (%)

The heating, ventilation, and cooling system fur tne
underground power slant @ill 2e Jdesizned srinarily to
maintain suitable temperatur2s £or 2q ilpmeal oprratian and
ty provide a saf= and comfartuadle itnuspners Lor operdrinyg
and maintenance personnel., The acoess snatfc, veat shate,
aand tne acczss tunnel Wwill e uytiliczed Zor iy civculation.

Tae power plant will be locared i1 aass rows walch nas 2
JoNSLANt yedr-=round C2mperitur: of ivailt «+J)°F, Consideriag
hedt given off from che genzratars and IEner 2quipmenc, e
primary requirement #ill pe fir air cocling., laitially,
some heating @ill be caquired £o offsac che heaz loss )y the
vick, but after the first few vedrs Of aperilion an
equilibrium will be reacned with 4 powsrnouse rock suriice
temperature ot about AU zu 7U0°rF.

4,1.7 = surface Facilities Macnanical Service Svstams {%}

The mechanical services at the control center on tasz surface 4111
include:

9 A hearing, vent.lation, aaod air conditioning system f>r tha
control room;

o Domestic water and wastroom facilities; and
9 A halon fire protection system ror tae contrel room.
Domestic water will be supplied from the powerhuuse domesCic

witer systzm, with pumps lacatad in the powerhouse and pipiag uo
tarougn the access snaft. Sanitary Jrainage from ta=2 control
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3.2 -

center will drait t) the sewage treataear plinc i1 the powarhouse
through pipinz ia the access tinnel,

The standby generator duildiag will hava cthe fallowiveg services:
o0 A heating and ventilation sysitem;
o A fu2l oil system with buried fuel oil storagze tanxks
outstde the building, and ctransfer pumps 1ai 1 day Cank

within the building; and

o A fire protection system of the carbon dioxide »r aalon
type,

3.1.8 - Machine Shop Facilities (3)

A machine shop and tool room will be located ia the powarhouse
service bay area with sufficient eqisipment t) take care Hf all
nornal maintenance work at the plinc, as well as wmactrite shop
workx for the larger componeats at Devil Canyom.

Accessorv Electrical Equipment #%)

The accessory 2lectrical aquipment Jescrided 1a tnis sectioa inzludes
the fallowing:

0O v

G
9

Jcher

Miin genzrator step-up L3 343 [.7) <V transformers,
fsolated phase bus connecting tie gaaerator iad triasdimecs,

Generator circuit breakers,

335 k¥ SFA busses from the transformer terainils £y the
criasmissian vard,

Controi systems of the eatirz2 avir) planr o aplax, nd
station service auxiliary 1c ind dc svstems.

2quipment and gystems descrided inclide grauniding, lighting svs-

tem, and communizations.

The main equipment and connections in che power plant ar2 sndwa in the
single line Jdiagram, Placte F30, The Jarrang=ment > equipment i1 Che
powerhouse, transformer gallery, and vertical shaft i3 snown on 2lates
F23 chrough F27.

351011

4.2.1 - Transformers and HV Coanections (%)

Six single-phase transformers and one spare transiormer wili de
located in the transformer gallery, £ach bank of three
single-phise transformers will be connected to two guneritors
through generator circuit breakers by an tiolatad phase bSus
located in individual bus tunnels, The H.V, bushiags >f the
siagla-phase transfomers will Ye of tne SF9 to oil tvpe. These




bushings will be star-connected bdvy zhe SF6 compradsel gis-
insulated (CG1) bus gydtam at 345 %Y and to the gas-iasilacad
wwitchgear (GIS). Two sets of CGI busses will be carried from
the GI3 tn the surface through a 3ingl= vertical snafr. Sach set
of dusses consists of three siagle-phasa Susses sized t) hava
sufficient capacity to carry the encire plaat output. The buses
will be terminated at the surface SF6-ti~air entrance dushiags
wiera they will be coanected to the two ovarhead transmission
lines. The vertical shaft will de nine f2et 1.D. and adout 330
feet Yigh and will also contiin the contril and power cables
between the powerhouse and tae surface to the andergzround
facilities.

The area at the surfacz, above the cadle snafc, will wccommodaca
sonventional jpen-air equipment 3uch as surze arresters, coapling
capacitor voltage transformers, line traps and take-orf
iteuctures for overhead transmission lines,

4.2.2 - vain Traansformers (%)

The six single-phase transiormers (three triasfoirmess per groud
af two generitars) and one spice transfarne~ «ill o= >f fie Two-
winding, oil-lmmersed, forced=-3il water-coaled 7F)V) type, with
ratings and elactrical characteristics 1s fillows:

Raced capacity 130 vva
High voltage windiig 343 1.7 gV, JSroaund:4 ¥
Basic insulation level (BIL)
of H.V. winding L300 kv
Low voltage winding 15 kv, Delta
Jasic insulation level (3IL)
3f L.V. wiadiag 95 =V
Taps d.V. winding at
rated WA -1 2% and 3" i1prve ind
2-1 2% and 3% b=l rated
voltage
Transformer impedance 153 percent

223~

The temperature rise above ambieat (40°C) will 2e 3372 for the
windiqgs for coatinuous operation at che rated WA,

1o ninimize fire hazard, 2ach siangle-phase transtoraer wili 22
separated by fire walls and wiil be provided with an e rmicic
deluge system.

%.2.3 - Generator lsolated Phase Bus {(#%%)

The isolated phase bus main connections Jill be located Hertween
the generitor, generitor circuit breaker, and the transforuer.

35011 A=4-6



[ap-off :onnections will e made o the surze pratection and
pot=ntial cransformer cubicle, excitation transfaraers, and
station service transformers., Hus duct ratings are as follows:

Generator Transforner
Connection connection

Rated current, amps 9,000 13, 100
Sanrt circuit current

momentary, amps 259,000 253,000
Short circnit current,

symmetrical, amps 150,000 150, W9
dasiz insulation level, kV (3[L) 110 1Ly

The bus conductors will be designed for a temperiacure rise >f 03°C
above 3%0°C ampient. The short circult ratings acz tentitive,
and will depend on detailed analysis in the design stage.

4.2.4 - Genarator Circuit Breakers (%%)

The generator circuit breakers will be enclosed air circuis
bYreakers suitable for mounting ia line wiia tie generator
isolated phase bus ducts, They are rated as follows:

Rated Current J,000 Amps

Voltage 23 RV class, s=pnase, 29 YHertz
3reaking capacity,

symmatrical, amps 150,990

Tie sunort circuit rating is tentative ana will depeud on detailed
malysis in tne design staze.

%.2.3 - This section deleted.

4,2.n - Control Svstems (%)

(a) Genmers (%)

A Susitna Area Control Center will be located at watana to
control both the Watana and tae Devil Canyon powar plints.
The control center #ill 2e linked tnrough the supervisory
systeam to tne Central Dispatch Control Centzr it sillow as
descrided ia Exnibiz B, sSection 3.9,

The supecrvisory control of tne entire Alaska Railbelt system
will ne at tae Central Dispatch Center in Wiilow. Using
digital computers a hign level »f automation will be sought,
However, complete computerized control of tnre Watina and
Devil Canyon power plants will not be used. Independent
operator controlled local-manual and local-auto operatisms
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i)

will stili de pussibla a2 Jacana iad Devil Canyon powzt
plants for testing/commisisioniag ar dirinz 2mer;znzizs, Th:
control systam will de desizned t1 pertira a2 rHiliywing
functioas at bota power plants:

o Start/stup and loading 3:f units a2y aperator;

o Load=frequency coatrol or inics;

3  Reservoir/water rlow control;

9 Continuous wonitoring aad data logring;

o  Alarm annuaciation; and

2 Man-macaine communization tarsagn vissal tisplav unics
(VD) and consola,

In addition, tae computer systam Jill de capasie of
rarrieval of techuoical data, design zrit=ria, =2quijmenc
characteristics dnd operating limitacions, schematic
diagrams, and operating/ maintenancs ra:cords >F gae aniz,

The Susitna Area Coantrol Jentzr will oe capasle of
completely independent contral of Zae Ca2nkrial Jispactin
Center in case oF system emergencies. Sintiarly it «ill 5=
pussidle to operat« Ene 34sifng anits a4 an 2wergency {roan
tne Central Jispatcen Center, altavugn Tails saold be an
aniikely operation considering tie siza, complaexits, and
L1npact of the Susitna generating plants oa Cuae svstam.

The Watana and Jdevil Janvon planss will b2 capaole or "Hlaczkx
start" opergcion ia Cae oyvent ot 3 complace alackoues or
collapse of the puwer system. [ae control syst2ams of to:
tvo plants and cne susitna Arza Controei Lentar comalax wiil
2 supplied by g non=ilaterruptiole puw=r supplv,

Unit control system {#)

The unit control svstem will permit the oparatar t3 Lnittate
i entire sequancs ot dcCions 9y pushing one dution ac tne
contral cvasole, provided all praliainary plant cundittioans
nave been first checked 5v tiie aperdbor, dnd sysTtaam seluricy
and unit commitment have odeen cleared thregh the zentral
dispatch concrol suparvisor. Unit conteol will 22 designed
to:

0 Start 3 uair and svacaronlze Lt wica tae svstam,

o Luad the unicg,

o 3tup a unit,

0 Jperdr2 a unit 4as spinning c2serve lrunner in air «Lta
water depressed in turbine and dradt tude), and

v Jperate as a synciironuus condenser (runner in air i3

above).
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{c)

(d)

(a)

Computer-Aided Control Svstem (o)

Th2 computar-aided control systam at the Susitna Area
Control Center at Watana will provide for tne £3llowing:

o Data acquisition and monitoring of units (MW, MVAR,
speed, zate position, temperatures, =2rc.);

o Data acquisition and monitoring of reservoir heddwater
and tailwater levels;

o Data acquisition and monitoring of 2lectrical systam
voltage and frequency;

o Load-frequency control;

o Uait start/stop control;

o Unit loading;

o Plant operation alarm and trip conditions (audible and
visual i1larm on coatrol ooard, full alarm details on

VDU on demaad);

9 General visual plaat operation status on VDU and on
large wall mimic diagranm;

o Data loggzing, plant operation r2coras;

o Plant aonormal operation or disturbance automatic
recording; and

0 Water management (reservoir control).

Local Control and Relay Becards (o)

Local boards will be provided at che powerhouse tloor
equipped with local controls, alirms, and indications for
all unit control functions., These boards will pde located
near each unit and will se utilized mainly during cesting,
commissioning, and maintenance of the turdines and
Zenerators. They will also be utilized as needed during
emaergencies if there is a total failure of the ramot=2 or
computar~ aided control systems,

Load-Frequency Control (o)

The load-frequency system will provide remote coatrol of the
output of the generator at Watana and Devil Canyon from

A-4-9
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tne central dispatcin control centar tarasugh tae suparvisory
ind computer-aided control system at watana., Ta= sasic
m=tnod of load-fr=quency control will use the nlaat zrror
{diffarential) signals from ta2 load dispatca senter and
will allocat= these srrars to the powzr plint ienerialors
automatically througn speed-lava] motors. Provision wiil be
m4de in the control syst=m for the more advanced scheme of g
closed-loop contral system with digital control of jeazrator
povwer.

The control system will e desigaed to taxe iato account cae
digital nacurz of tne controller-tin=d pulses as 2211 as che
innerant time d2lays caused 2y the sipeed-l=zvai aotor riunay
and tucrdile=-genaratyor time constants,

%.2.7 = Station Service Auxiliary AC 2nd DC svstems (=%

Auxiliary AC Svstem (%%)

The station service systz2m <4ill 2e Jdesigned to acaieve 3
r=liacle and economic Jdistribution syst2m for tfde Dower
plang to satisty tae followins requir2ments;

0 sStation service power ag 380 volts will e ootiiaed
from two 2,900 «VA Juxiliary transformers conaszted
directly to tae zZenerator circull dreaker oulzoing
leads >t Units 1 and i,

O Surface auxiliary power at 34.5 <V will be supplied Dy
two separat2: 7,353’10 MVA cransforme2rs connectz2d L) he
genarator l2iads of Units | and 3;

O Station service power will ve ndaintained =ven when all
utnits ar2 shut down and tne generator circulf ar2axecs
are open;

o 100 percent standov transformer capasity <ill de
availaonle;

o "Black start" capability will be provided fur tne
power plant in the avent of tota! faillire or che
auxiliary supply svystem, and 3JU kW 2mergency dias2]
Zenerators will pe autamazically started c©o supal: tae
power plant with auxilidry power to the essential
services to enabole start-up of the genarators.

The main ac auxiliary switchooard will pe provided with two
Sus sectinns separated by bus-tie 2ircuit dreaxkers. Uader
normal operating condizions, tae station-service load is
divided and connected €9 2ach ot fne two~end iacoming

A-4-10




331ull

(b)

transfyrmers. In tae avenr of railurz of ane 2ad sapply,
the tie breaxzrs WJill clos: automatically. I[f ootn +nd
supplies fail, the 2merzancy dizsel generator will se
autimatically connected to tne station service bSus,

£acin unit will be nsrovided with a unit auxiliary board
supplied by separate faeders from the two dus secciin f2ader
from the two bus section of the maia swizcnboard interlocked
to prevant parallal operation. S3epardate ac switchboarls
will furnish the auxiliary power to essential and genzral
services in the power plant.

The nnit auxiliary board «#ill supply the auxilidries
necesgsary for starting, runniag, and stoppitz the gen2rdtiag
unit. Thaese supplies will inzlud2 those c£o the zovernor tad
oil pressure system, bearing oLl pumps, ctooling pumps aad
fans, generator cirenit breaker, =xcitatioa syst2am, and
miscellaneous pumps 4ad devices connectad wiin unilt operi-
tion.

The 34.3 kV supply to the surfac2 facilities «ill be
distrioutad from a 3+4.5 &V swizconooarl locat<d i1 tae
surface control and admiaistracion puilding., Power supnlizs
to the power intake and spillwav as #ell as tae lighting
systems for the dccess roads and cunnels will 2e obrtatned
from the 34.5 kV switchnooarl,

The two 2000 RVA, i3,JU0-400U wvolb stdatitons «Lli wave servica
transformars of fite CArde-phdse, dry-tvoe, sealad gas-Cfitlad
design, Tue two 7.3/10 MVA, 13-33,.3 %V transformers #ill Je
of the taree—-phaae oli-immersed JA/FA £vpe,

Emerzency diesel zenerators, weacn rated 300 W, #ill
saparately supply the 380 volz and J4.3 xV auxiliary
switchboards during emergencies., 3doth diesel zeneracors
will be located in the surtac2 control ouildiag,

An uninterrvuptible high security power supply will o2
atovided for the computer controi system,

DC Auxiliarv station Service Svstem (%)

The dc auxiliary system will supply ctne procective ralaving,
supervisory, alarm, concrol, tripping and Ladication

circuit in the power plant. The zeneraror exzitation svstam
will oe started witn "flashing'" power from tne d¢ dattery.
Tne dc auxiliary system will also supply tne emersency
lighting system at zritical piant locations.



4.2.3 - Grounding Svstem (o}

Thae powar alant groaundiag svstam @ill coasist of 3 aqe pader
the powar plant, one wmnat under tie transf¥orner gallary, risers,
and connecting ground wires, Sronnding grids @ill 2ls0 he
in1cluded in each powerhouse floor.

4.2.9 - Lighting System (%)

The lighting system in the powerhouse will b2 supplied from 33)-
IN3/120 volt lighting transformers cannacted to the zeneral

¢ auxiliaey station secvice system, An 2mergency lighting
system wil! %e provided at tne powzr plant and at the zontrol
room at all critical nparating loucations,

%.2.10 = Comnunications (o}

The power plant will be furnished with an iat=raal comruaications
system, iacluding aa astomatic telephone switchboard svstem, A
commuricacion sysc2m will be provided at 1ll powarhouse flonrs
and galleries, transformer galleryv, access f-annels and canle
shafts, powar intake structures, draft tub2 2ate arz2d4, ma.l
spillway, Jdam, outlet facilities, and 2merzancy ralzase
facilities.

4.3 - 5F6 Gas-Insulatad 345 kV 3Substation {(GIS) (&%)

The substation provides switching for tie two Cransformer bdan%s and two
transmission lines. Four ciccuit br2axker positions acrcangded ia a2 ring
208 switching scheme will be provided as shown in the singlz line
ilagram, Plate FI1, This dcrrangement provides tne Jesired switching
fiaxidility and ca2liabilicy of service requis24 5y the adopted syscen
reliability criteria, Disconnecting 4and grouadiag switches is Jall as
voltage transformers will be provided for =2ach of the four circuics.

3ince the coaventional surge arcesters do not ave the reach %o pratact
the GIS and traasformers, metal-enclosed surze arcesters will be provi-
ded at the ead of the CGI buses.

The GIS will consist of two sactions., Jne of CLhe =wo secZiasns contaia
thiree clreuis breaker positions for 4o circulzs {line/transfsrmer) and
ane section contains one Circuit bYreaker position far twn circalcs
{line/’transformer). =ach of the sections will de {astallad {1 the

area between Lthe main transiormer haoks and connected o dusses locaced
on the downstream wall of the transfoemer gallery,

Provisions will be made for future extension and changing the riag bus
to a dreaker-and-a~half switchning scheme.
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5 - TRANSMISSION FACILITIES FOR WATANA STAGE I (##%)

3.1 - Transmission Requirements (o)

The purpose of the project transmigsion racilitizs will 2e ¢o daliver
powar from tne Susitna River dasia generaling plants td> th=2 aajor
load centers at Ancnorage and Fairbanks. The transmission systen Lis
2 deliver power tu the load centers in 4n =2conomizal and r=liinl:
manner.

Th2 facilities will consist of overhead transmission lines, indec-water
*asles, swit:oayards, suostations, a lyad fispaton centzr, and a
conmunications svystem. Consfruction O Tne transmission facilizi=s
will be stagad to provide reliable operations frum 2acn of fhe fZnrze
stages of the devalopment. The design will provide for dalivery of
power tu one substation in Fairbanks, one substation at Jdillow, and two
substations in Ancnurage. A8 the power genarated oy tne Watana Stag2 [
ltydroelectric station will de used o sarve all tne saostibions notued
aoove, the associated transmisaion facilities will axtend over taz tnll
langth of the carridor. Latzr when Jevil Canyvon scags [I and Witana
Stage [I! are devzloped, tn2 facilities #ill ne sypplemented Jich
additional zompunencs alonz suomz2 pacts of tae Zurcidor.

5.2 - Description of Facilities (o)

The curridor that tne transmission lines will foiiow as chey
l2ava the generating plants i3 generiily wescwsard, follawiag

Eae Susitna Xiver vallay to $oid Craeexk aear tne ilaska Railzad
rout:?, At Gold Creek, the corridor diviias ©)y provids far liqes
warca to Fairdanks and soutn £3 Anciiorage; in Doth cases, tae
corridor generally follows tne Railoselt, However, the liaes o
Anchorage will leave toe Railbelr just oucside 4illow. ar tais
point, the corridor continues in a soutnerly dirsction Z)> reacha
the north shore of Knik Arm. Underwater cadles will b2 instalizd
to cross the Xnik Arm., The corridor entzrs military rzsarved
territory and is constrained £ty pass nedr the nortaera and
eastern parimeter of Fort Richardson rnrougn the rasaervation, and
finally loops south and west to tae size of the axisting
University substation located som2 Zour pil2s soutu=ast dc ctae
center Jf Anchoragse.
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The (2221 af e sarrvidor sezfins 10d Cie A mder 3 ifine
:ontiited S0 Lnea 317? show 11 the Srliowiag zasl=:

-

NUMBER OF 343 x% CiuIrs

corridor

COARIDOR Lenzth Stage 1 staza [I Stasr LI Deval-
SECTION Milaes Watana Devil Caavon ‘Watana opment

l. wazana to
s0ld Cr=ex LY

[1=3
1
]
]
[

ta

?,  Gaid Crees
Ty FAlrdangks 135 2 - - N

3. Gald grreek
to Willow 79

[
)
]

—

(o

3, Willow to
Kaic Acrm {Aest) 43

13
|
|
—
-

9., Knlx arm

o Anchoraye 13 2 - _— -
7- D-':. %) ';')1\1 i - -: - -'
craay

! lacation of ¢
2lage No. Tl
is given i Pla

e cacridse L3 saow1 ta 3 r2zional
3, Sxhiat: T. 3 sohematic Jdiigraa of
t=2s5 Na. F9a, 37 gud 793, ¥f Zxatai:

5.2.2 - Components ()

At the Watana sife, a 3F9  gas—iasalited 345%7 sadscation (303)
will be proviied. The sudszation wiil bde locaged i1 Zamw
teansformer galierv., The switching darcangzment Wwill 3¢ 1 ring
bus whizh will provide the aecessary switchiag f2asioilicy aald
caliabiliztv., [wo sers Of 3575 comprz2ssed gas-iasalag=ed Dissas
Wdill 2e carcizd from zne 313 T tae sacfac2,  Tach s 3T 215525
condtsts Of Chree siazle=-pnase 2udsz2s sized 29 aa»2 daffistear
cipactly %o cacry tae 2ntive plant gatjut. The dusses will de
cerminacted at cthe surface, wnere Chey will de connected to the
two overhead trinsmission lines {ref2r ro ?late 790, E<aibic 2,

From Watana, two single=cireair 333 &V lines wili bz baile
destward to thne Gold Creek switchineg scation., From The §at ina
subdcazion, both lines will continue in a aorcthwest direccion,
fistince of appruximately two mil2d crossiag Tsus-ena Creed, Cien
WJill tara west and saare the same genzrai caorridor 1s Iae

A=>-2
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araposed aczaess rrad all zoe 4ar £y the Devil Caayan Jam sice.
Trom Jeovil Canyon, tn2 liazs #ill head in 1 soathaese Jdiceecion,
Jrosstag tae Susizna River at river aile 49,3, zZnza will tuean
westward and follow tune proposed railrrad s¢teansion 1 1tstance >F
dpproxiaat2ly six niles t2 tne Gald Crae« switoaiag stition, Tae
Gold Creek switchinez stazion will ba loyecaced in n ara on tan
sonth bank terracas of the Susitna River at approxianac:ly rizer
aile 142.

Tne Gold Craek switcalnyg station layvout <ili 3= 2ased on tae
Fr2akar~and-3-halt arcang2ment. AL tals sTition, 3wiztcaning will
e provided so chat a2 oulpul 3L Cae Watiag Jdevaiogment can 22
transmictad partly orza 1ling Che fwo 1ites T) Flirddakd iad
pdarcly £d Anchorage alvoaz Cie Two lines Thd4: 713 soign.  2ower
transmitted {n =2itner ot tnese Jdirectidns Jiil 2e aol: ) bde
sWwitched co one line of the pair in tae =2veat »f an outage on £a2
atner. Switching also will allow —iftner o Zne lines from wacina
t> supply either Fairhanks or Aaceorage, pcaviding complatz
tlaxioility,

Access to the Gold Creekt switeaning stizion site 4111 be 9y an
3-mila long all=-weiather road from tne ri1ilzoad 12 jold Craek
(refer co Plate 7 LU, Exhibit F). The 9o 2w <V single-circait
lines to Faicoanks from vold Creew «@ill snur= fae sama
rigilt-ut-way nortan, geonz2ral.y follosing tae arloalt past
Chulitna, Cant<2ll, Denalt Pars and Heals, siced £3 tas »132 3¢
taz railroad. Aoout | aile portn € dealv za2 lines 41l 2r2s
£o Cae west side It tne Nenand iver sad 2w railroad, coat
nurtnwards for adsout l+ miles oetween Taz2 Pirds 3244 on tae Jest
4nd tae rawlevad on fune 2388, AT nls 3olal Zie (1aes il
f21r9%% to Lhe =ast side OF foe Nenana tiver 1ia zae raileodad,
Jouiiaaiog nocta to cross e Tiaaaa Rives 2eat 3 ailzs 2asc of
the town of Nenand, and taen will coafinge nortaeistwari o 4
noiat six miles west ol Fairdaaks ir Sster sudsfitisa, tne
northeen termingl of Lae a3 Y svitem.

At Ester sudstation provision <ill e nade o step Juwn Che
volrags tu 138 &V for delivery to toe colden Vallav Tiacrreiz
Association, A total of four 13U VA cranstoraer 24045 200 o=

5
inszallad at the substation site, Switoniag @ill e aroviled a:
= H
n)

¥V

5 %7 to znasle tne ioad o 9 supplied from oI v -itiz2r o
e iacoming limes. A or2aker-aad-ia-1alr irring2uent Ji.i 22
sed. The Ester switcnvarl will 21130 9e¢ provided wita s~sitciasio
T3 MVAR situnt reactars on @dch If fhe 343 | ines for ise duriag

line energizing; switching will allow tae reactar o oe rzmoved
from the line i€ necassary duriag emergency ieivy [iae loadiayg if
ane line suffers an vutage. For purposes of coatral of fae
system static VAR compensation will de raquir=zd on thne lid <7
busses aC Escer and will cunsist 28 unics wica +20u. ~idld MJ7AR
cuntinuouy, and +3UU/-l00 MVAR snort bime raciogds. Thie ratings

[l

- =
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O tne YAR control z2quaipment «4ill o2 conrirmed aad, tf nezassary,
refined during final design (refer to Plata F99, =xhisic F).
Access fo Coe EsCer sabstatlon will be providas avy 1 1l i-wealner
gravel road liaked to tne nearoy Fairbanks dignwayv.

Two single~circuit 3453 kV lines will exit from tn2 Gold Creex
switcining station in a soutnwestzraly diractison Sallowiag tae
2ast bank of the Susitna River past the vitlage of Gold lraek,
At this point waile the rivar and tne Alasxa Ratlroad coatiaue
southwest, the line route will head soutn departing up 2o 1)
mil2s £y tae cast from the Ralloel:. Approximataly 53U ail=zs
south of Gold Cr2ex the lines wiil rejoin tnz2 Railbelt iear &
Rasnwizna River, Srom here tiae lines willi tan o 2li=s nargil
to the Ralloelt on the east ot the road to reicn the Wiliow
switching station. The Willow subsrtation will ase sit=d asouat 2
miles nortn of Jillow,

na
2

v
.

The Willow switching station will serve 1 dual function; firstiy,
it will provide a facility to feed load in the locality ac 133
kV. A total of three 75 MVA, three-pnuase traastormers couid de
installed. Secondly, tue station will provite complace line
switching through a aredker-and-a~half arranj+ment. T1is
switening will facilitute line cnergizing av liatziny
overvoltages. it will also allow tlexibilicy t> isolate a liae
section tnat aizht sufier an outuage2 and ty conce load tnrouga tas
remaining lines (racfer o Jlate .01, Exalaiz 7). Tae Jillow
$lia access will 2e provided wizan an ali-weiZier jris:l road
aoout | mile loag across sWillow reek T The wtllow Jrmed Road.

A Fneriy Manggement Center will also oo located at tae Wiillow
saostation sita, Tone entire uperitivn O Sie sowar dneratlon
and transmission system will 2e ccatrvolied crim =ne Center,
Remocz control will ve provided tarouygn communications vwia a
microwave system. Existing microwave coamunications from
Anchorage to Jillow and from Farrvanks Lo fdealy wiil Je augdent-d
and extended to provide a contlnuous liak 2elwsen Falesanss and
Anchorag2 witn a spur inco the power Jevalopmencs at Devil anvon
and Jatana.

Two singzle-circuit 343 KV lines leaviong Jullow switeaing scation
i1l run due west for ibout 3 mil-ad, thnea Zura souli Ind Cross
diilow Creex, Tiae liaes will concinae 1n 1 gen=zraliz soutieard
airaccion to cross the Litole Susitna tver 4oout 23 ailzs from
Alllow Creek. At this point the lines will bear in a soulh-
easterly direction for abourt L3 miles £o arrive af the aest side
of Xnik Arm doout ive and a half miles north »f Pt. MacKenzie,
adjacent to the sice of an existing 230 <V iine.
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tions, Zach of the iacoming lines from Aillow 4ill nava a
swit:hadsle 30 MVAR shunt reactor to assist «ith voltags :ontral
furiag energizing of the line. Also the facility will peovide
a2 73 MVA, three-phase traansfocmer to £z2ed inty tae 115 xV
2xisting system that passes azarby (rafzr t> Plaks Fluyl, Zxnivis
Fl.

The University substation site will represeat tae soathnzramost
terminal a1 the }43 kV transamission facility. C[h= substation
will serve as tne major distributioa pnint foc power from watana
and Devil Canyon iato the Anchoraze arza. ?rovision wsill ne aada
for transformation to 230 %XV and 113 4«7 to sait tne 2xisting
atility systems La thne area. AL the 230 &J laval ap £y faur 254
MVA banks of singla-phase transtormers will be accommodated, and
at L1535 kV two 250 MVA bank of single-phase transfoemers can b=
installed, For tramsient staoility, static V&R compensation will
be provided on outgoiag liaes ty Anchorage consisting of inits
with ratings on tae 230 &V system of «{30/~100 MYAR contiauous
and +200/-75 MVAR short time; on tuae 13 &Y system raCed ar
+200/-75 MYAR continuous, and +300/=73 MVAR sh.rt time. The
ratings of the VAR contrul eqaipment #ill 2e¢ confirmed 1nd, if
Aecassdary, refined in final Jdesign (r2220 to Piate FLU3I, Ixataic
F). Access to the University sapsziation «ilil Je oy the exisciag
gravel road directly off Tudor Road,

The Applicant nas consteructed an Ancaarage-Falrdrines "latertie”
araject (Commonweaitn Associac+s, [nc. 1982). Approximacsis 17u
ailes of one uf tae Ja3 KV lines between Jdealy ana stllow vn fae

Fatrpanks to Anchorage corridor aas Ye=n construct=d, Tnis line
i3 built to operate =ventually ar 343 kV, baz is inttially oa=2ia:
peratad at 138 <¥. When it 13 Lotegrated itaco Cae watana
teatsaiddion svstem it will operate at 333 «/J.

3.2.3 - Right-of-Way (o)

The right=-of-way for the fransmission corridor will consist of 4
linear steip of land. Tae width will depend n tue aumder of
lines. North of rthe cable crossing of Knik Arm, tue right-of-way
will include that area necessacy for tne idditions t3 the
facilities planned in conjunction with tne Ddevil Canvon 3tage L1
ind datana [II development. [n the sections witn two lines, Lae
right~of-way 7idth will de JUU feet; for taree liney it 4iii

ge 400 feet. Berween Sold Creex and Devil Caayon, Jnere
ulzimately four lines will be required, the 4idth wili Je 310
feat,

In the Xnik Arm underwater crvas$sing area, tne rigat-of-way will
Se widened €5 account for the fact that eashn cirgait 2€ the zoral
devalopment will de separated from the adjacent ctrcuils v 3
distance of about 1/4 mila, Tae spar2 siagle pnase rasle will
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also be 1/+4 aile from fihe otaer caoles. The widta ot tne aaedi
affecred by tne crossing will be approximata2ly one mila,

donthaast of ¥nik Arm the rignt-af-2ay #idth will b2 rastrictad
in the military res2rvation. [n tals section the rignt-of-way
will 2e Jud feet from the centarline of an existing 230 &V line.

Approximate right-of-way ar2as to 52 occupi=d by tae switcainz
and sudstations are listad oelow.

Ar=a of
tacras)

Gold Creek Swibchyard ..ceveecscnreroneaann 13
Fairpanks {Ester) SubsTation .....ceenasuas 23
Willow SUDSEALLION woveesonacraceansaananes 13
XNLik Arm SubDSLALLIN tuuvrussvrverrnreennes 15
Anchorage (University) Substation ..c.eses 43

Righrs-af-way for permanent 4ceess to switcnvard and suostazions
will de required linking 2ack to a pudiic road Hc ia soae cases
rail access. These rights-of-wav will b2 [y fest side,

%.2.4 - Transmission Lines (o!

Access to the Eransmisston line corridor wili o= via gtrails Jrom
eXLsClng dccess roub2s At Lnt=2ralffent potats along tne corridor.
The axact location ol Chese Crrils @rll 22 cstablished Lo the
tfinal design pnase, Wirchin tae transmisiion corcidor Lts=2.of aa
4c:ess Strip 23 fz2et Jide will run alyz the ontirz langta of th
corridor, exceph 4L arads such as major river crossines aad de2n
ravines shers an access scrip would not oe utilized fir tae
movement Of 2quipment and matertals,

2

The conductor capacity tor the lines will b= in tn= range of
1,950 MCM; chis can oe provided in saveral wavs., {vpizal ot
these is a3 phase bundle consisting of two 9354+ MCHM "Rail" (a43:7)
Aluminum Conductor Steel Reianforced (ACSRY ar a siagle 2,132 “MCM
"Bluebird" 8+4/17) ACSR counductor, botn of wnicn jrovide
comparable lavals of corona and radio nvise witinla nornally
dccepted iilmizs, The single "3jueoird” conducgor accracts l:s
load under wiad or ice loadings and avaids Che ne2d C©) provide
the space damper devices required for 1 dundled pihase. The
stngle conductor is stiffer and aeavier to handlz Juriag
strinzing operations, althougn tais will teand to be balanced oque
due to the extra worxk involsed in nandling the twia dundia,
Selection of the optimum vonductor drrangement will o= maas in
final design. rThe conductor will oe specitied to have u Jdull
tialsn treatment to reduce its Jsisipility at 2 itstance., The
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sonductar 22pacity Detween KAl Ara and Jarversity ikl oe 2,700
“CY per phas~ to aandle fhe oufput 2f De=vii Zanyon wifaout an
additional zircuit in this s2zzion at zhe rout=,

T4o wvariasad ground w2iczs will 2z provided fnae ratl loenze
line. Thes: @ill coasist »f 3/3-inch diamzz:c galvanized
stands., The drrangzment @ili de based on 1 sai2lding ang
degrz2es ovar Cile outzr Jnases; tnis wiil proyvide prq:ec:i
against ligntniag strikes to tn=2 lina, “More g2fineg stndi
tne lightning gerformance of the line will be made durlng
design co confirm tne arrangement outlined asove,

Viorition coatrol Jdevicus will 52 requized on 2ot Zihe onductors
and tne graund wire. Stuckbridge-type danpers on stagle Wires
and spacer dampers with an 2lascometar dampiag 2loment ar2
axpactad to be most suitaola.

Coaductor suspeasion and dead-end 1ss2molias will 2e detailed
according to "corona free" desizn and prototype Tasted bo Jneck
tnat c¢oruna and radid int=rferance 4re D204 nuisanc2 l[2vals shea
aperating at elavations of ap to 3,200 Iz2et. laseiitocs ikl oe
standded porca2lain or zlass lisc tvpe 203000 units. A chaia
I 18 unics i3 expected fo 0e sufticie ) grav'Jc acIadtiol:
Tt
4

= r|
e
oy

tlashover performance of th2 [ine. sont L;xra iton J1li Je "y"
Cype wiln verticai striags Jdn tae au nas aad 2 WM ostriag
supporting Cae center piidss2

J.
h.
€

The transmissiion sCructar2s amd Trundalions fnab s=rve L) s$10porvs
tte conductars aad ground wsires i1l oe Jdzsizned 7oc 3 ragion
dere foufdation movemenl due o permdfrost ind annudl
{recze-tnaw cvciing ts common. 3L Zae structuaral soliations zaac
aave oroved successtul ia simular coadicions, ali autiiize an
arrangement Af Zuy ¢ables Lo support fne sLructure, ALl Jdepend
upon the basic flexibility inaerent in guaved structures to rasist
¢bfectsd of CEoundation movement, For tinga2nt ind small anzl2
applicasions tue guved Cvpe Jf stracCar: sucn as the guved "¢,
2ayed "Y', suved delta and tae guved porfal ire Ene a0 rommon
economical arrangements. The guyved "X Jdesign nas dean selecta
€5r uase an the 333 kV latertie (1) and is theretsrs 4 adriae
candidate ftor constderation on Zune Watana tines. Ssperience
zained during the [atartie pryject 4ill e us2d in Cie f17al

structar? lesign (r2fer o Plite FlUd, Zzaidit Fi,

Structures tor larger angile and Jdead=-»ng applicat:ions will 22 in
tiae form of individual uvad masts, one far =aca pnase.
‘ndividual guyed muasts will 1130 b2 used for lengens of lin2 fnat
ar2 judgad to be in unusually hazardous locations Jue 23 exposdrs
Cerriin is extramely rugged. All structures will attlized a
“westneriag” scz2el shizn aatures over sevaral vedrs £y 1 darg
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{7e station equipment rzquirements arz deternined 57 the Jreakar-—
and-a-nalf arrangement adopted for rzasons of reliabilicy ind
;2Curity of operation., One and nne-halt orzac:rs will be neadaed
far e2ach line or transformer circnit termination. The frans-
former capacitinzs ar= dJdetarmined 2y the load requir-ments ar =2acn
substation, Control and metering provisions @will citer to thae
plan for ramote operation of all tne facilizias ian normal
circumstances. Protective raelaying scnemes for tra 343 &V s
will be in aczordance with cenavaational aractices, usiag the
seneral philosophy of Jdual ralaying and tha loczal oackup
principle,

The station layouts are based on convaentional oufdoar design wita
a two-lavel bus whizh will resuls Lo a ralativaely low profile £
the station. This will assist in limiting cthe visuwal impact 3¢
tne stations and make the most of any available neutral >uftf=rs.
Although they will be remotely controlled, all stations will be
provided with a control building; in larzer stations an
additional relay building will be provided. A storage buildiug
will also be provided for maintenance purposes, fach stafian
will have auxiliary pow=r at <380 V; taz2 normal 3o V ac power
will de suppliad from IZuae fertiari-=s Ja £a= AuCoCCINSEITMSrS J7
the local utilitv, Ihe Willuw station wiil inzlude che Sn2rgy
danagement Cenc2r and tne heldquartars 9f “ne $vsCam adiac-znanc:
4roup.

3.2.0 - Cable Crossing (o)

[he cable crassing will cansist of Zwo 343 &V circaics <acn
comprising thre2e itadividual 2,000 MCM siigi2—-pnase suomiarine
z13les; in addition a spare phase casle will de provided., Zaclia
clrceuit will be buried in the ialeg dorzum, tne cthree casles ot
the circuit sharing tne same treacn. 3Jeyond tihe foresiore 4r2a
it i5 anticipated cthat caoles can 24 durtad by 2 comaiaazion ot
dredzing and ploughing as ctne bded materials are reported £o 32
soft. At each shorae, gravel deposits ar: 2xpecte2d 1> 22 2n0un-
tered su that conventional axscavata-and-fill metoods i1ra2 marz
probable with work oeing pertormed from bDarges ia tae tidal
zone,

The centerline of each circuit will 22 routed on fne tar2snovr2 &
aptain a physical separition of approximatels L/+ alls setaesn
circuits and the spara phase; 2 siailar spacing will 2e nain-
tained from tihe exisCing 234 kV circuit whizn runs 1djaz=at oo
the c¢rossing site.

On each side of the arm a terminal vard will be proviied o>
contain the Jdisconuect switches, sur42 arrestors, Jand groundiag
for the cables 45 well as tae cadle terminals. [h2 yards wil]
have bus arrangements whizn will permit tihe spar: pnase ts o=
Srougnt into service by installacion of femporary dus
cunn2ctions,
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5.2.7 - vispatcn Centers - Enerzy Management Centers and
Communications (o)

Tae operation of tne transmission facility and tne iispaten of
power to the load centars will oe controllad rfrom a c2ntral
iispatch and Energy {anagement 3ystem {(EMS) center. [ aas daen
proposed that tne center be located at Willow since a suaiziblz2
site could be developed at tne WJillow switching station site,

The location of the center could alternatively bDe at ane oOf the
other key points ilong th2 line route, inivarsity substation
could oe considerad tn final design studies 1f close proximizy to
an existing major center Of population is Znougnt £o he 1 najor
idvancage in siting, The cent=r #ill operiatz in conjuaccion wiza
nortazrn and soathern ar2a control syst2ms ian Fairbanxks and
Anchorage which would control ze2neration in those two ar:2as. The
genrnration at the Susitna anydroelectric sites would be controlled
1t the Watana power facility. The Energy Management Cant=2r Jould
orchestrate the overall operation 9f Zihe svsf2m Dy r2quest t) tihe
three local generation coantrol cent=rs fOr iction and dir=ct
operation of the Gold Creek switcaing station and zn2 four J«5 kV/
switchiag and subsZations along tne trinsmissidn svsizm,

The system communications requir2ments will 2e provided oy means
I a microwave system, The syszem will oe an enlargemz2nr >t ae
facility being provided for the operation of fne [aferfi2 detween
{ealy and Willow. <Communizations iato tie aviroelactiric slants
will be Dy a microwave extenston froa the Goid Jr2=: sW1teiing
station.

Construction 3taging (0!

watina Will require staged Jdevelopment or traasmisston facilicies 2o
Fairoaaks 4nd Anchorage. sStage [ inclides tne tHhllowing:

Numder orf

Supstations Line Sectivn Clrcults
Watana Wataaa to latertie

switciivaed near Sold Jreex 2
Gold Creek (Soutabound? Switcnvard to Willow 2L
Aillow Aillow to Knixk Arm 2
{nix Ara xnix Arm Crossing 2
Jdnivarsity {Aachorige) Knigx Arm to University 2
Gold Creex (Nortubound) Gold Creek o dealy 2L
Fairbanks Healy to Fairbanks 2

351011

L7 Circuir is tue existing Anchoraga-Fairbanks [ataerti-
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Tne transmission will consist Jf fwo circuits from watana £ the laad
ceatars. The conductor ror tie s=cZions from Jatana 2o <{1ir Arw and
43t3aa o Fairovanks <ill zonsist 9f cuadiad 2 x 933 xzmil, ACiR. Tae
sectiovn detween Knik Arm and Jniversity will amplay Suadied 2 x 1331
A:zmil, AC3R. The submarine cabla crassing will coansist of two cir-
cnits, The cadle will be single conductor, 345 <V self-contiined oil-
fillad, For project purposes, the zaole size will se 300 am-. 4 siza
2f 4p to 1,500 mm* may be installed tf dubty requirements arz2 increased,
for reliapility, a spar= cable w#ill oe included vn a standby sasis.

The vatanus«a Slectric Assosiation #ill be serviced from the Willow and
{ni%x Ars sudbstations via st:p-down transfoiraers t) suis the lacal wolsz-
142, Ciugacn Zlactric Associazion and Ancnurade Mualsipal Lignt and
Powir 41iil 2¢ secviced tarougn the University sudstition in Ancnoras2.
Golden Valley Electric Association will 2e servsigel througn tne Eiter
supstation at Fairbauks.
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# — PRUJECT STRUCTURES - DEVIL CANYON STAGE II {(«#%)

This section describes the various ¢omponents of tne Jevil Caayon da-
valopment, includiag diversion facilitias, 2mergency retzase facili-
ties, main dam, primary outlet facilities, reservoir, main spiilway,
saddle dam, power iatake, penstocks, and the powarihouse zamplax,
including turbines, generators, mechanical and alectrical =quipment,
switchyard structur=s, and equipment and project lands. A summary of
project parameters is presented in Table A.l.

o

A description of permanent and tamporary acc2s3 and support facilizie
i3 also ineluded.

h.l - General Arrangement (%%)

The Devil Canyon reservoir and surrounding area are shown on 2late F39.
the site layout in relation to main access facilitizs and camp
facilities is shown on Place F70). A more detailed arrvangemeat of the
various site structures is presentad in Plate FiU.

The Devil Canyon Dam will furm a reservoir approximately 216 miles long
witn a surface arza of 7,300 icres and a gross storige capacity ot
1,100,900 acre-feet at el. 1,435, the normal naximum operating level.
Tne operating level of the Davil Canyon r2servoir is controliad by the
cailwater leval of the upstream Watana developmenc. Ti2 maxiaum water
qurface elevacion during flood conditions wsill 22 1,409, Tne miaimum
operating level of tihe raservoir will ve 1,405, providing a live
scorage during normal operation of 35y ,000 acre-rteat.

fha dam will e a thin arch coucrete structure with a cresc 2l=vation
of L,+03 (noc including a 3.0=-foot parapet) and aaximua eigat ot 246
frat. Thae Jdam will be supported by mass concrate rirust 2locks on mach
Abutaent., oOn the south bank, tne lower bedrock surface will rzquire
the construction >f 4 substantial thrust olock. adjaceant to tais
thrust bdlock, an earth~ and rockfill saddla dam will provide closura to
the south bank. The saddle dam will be an edrth and rockfill embank-
nent generally similar in cross section to the Watina Dam. The dam
will have a nominal crest elevation of 1,470 with an additional two
feet of overbuild for potential secttlement, The maximum height 2bove
foundation level of the dam i3 approximataly 243 {eet.

During construction, tuae river will be diverted by means of a singi=
35.5~fooc diameter concrete~lined divarsion tunuel on tne soutn Dank of
the river.

A power intake vn the north bank will consist of an approacn channel
excavated in rock leading to a reintorced concrete gate structure.

From the intake structures four 20-foot diameter concrate-iined penstock
tunnels will lead to an underground powernouse complex housing four
units with Francis turbines and synchronous generators,
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AczZess to the sowernouse complex #ill 22 2y a2aas of ian inlianed aczess
zunnal approximately 3,200 fee:z loag as well as ov a #5U-foot daep
4=rtical aczess shaft. The turdines 4ill discnarge ¢ the river oy
means of a single 38-foot liameter tailrace tunnel l=2ading from 1 surgs
chamaer downstraam from the poweraguse cavern., A saparate transfarmer
g1llery just upstream from the powernouse cavarn will nous2 twelvs
singlepnase 13/343 kV transformers. The transiormers <iil de conanectad
2y 345 % singla-pnase, oil-fillad capl2 tarough a caole snafr t) tne
s#itenyard at tine surface.,

dutlet facilities consisting »f seven individual outlet caonduifs will
22 located in the lower part our the maia dam. Taese #ill oe dasizgnad co
fiscnarge all flood flows 3L up to tae =2stimatad 30=vear flovd wita
“atana ia placa, Each outler conduit #ill nave a ficed-cone valva
similar to those provided at Watana to dissipate energy and miailaize
andesirable anitrogen supersaturation in tne flows downstream. Tae
spillway will alse be located om the north nank. As at Watana, tais
spillway will consist of an upstream og2e coatrol istructure Jitn thrze
vertical fixed-wheel gates and an inclined coucrete cnute and £lip
Jucket dasigned to pass a maximum Jdischarge ot 309,000 =fs. This
spillway, together with tne outlet facilities, will b2 capaole >f
Jdischarging the PMF witnout overtopping fae dam.

2.2 = Arcn Dam (%%}

Th2 Devil Canyon Dam will be locatad at tne Jevil Canyon gorgze, rivarc-
nile 152, approxiaately 32 rivecr-milaes downstream fcom Watana., Tae
dren dam will be located at thae upstream entrance of tae zanyon,

Tn2 dum «#ill 9e a thin arch concrete structura 7<4n Ceef aigh, <iba i
<r=st i2ngin=tu=neigzht tacio Of approximatzly two, and Jdesigned o>
4itastand iyvaamic loadings from intense s2ismic sna<ing. Tne proposed
neignt of tne dam i3 well witnin precedent,

6.2.1 - Foundations (¥#%)

3adroex is well =xposed along tue canyon walls, and the darch dam
will oe founded on sound bedrock. In local arzas approxinataly
20 to 3V feet of weatherad and/or loose rock will bz removed
pene2ath the dam fouandation. All bedryck irregularitias will de
smootaed ~ut deneata the fouadation o aliminate Aigh strass
concentrations within the zoncrate. During =2xsavation IZie rock
will 1is0o be trimmed a4s Cfar as is oractical to increase cae
syametry of tas centerline profile and provile 1 comparicively
uniform bearing stress distribution across the dam. Areas of
deterivraced dikes and the local areas Jf poorer quality rock
will be excavated aad supplemented wita Jdental concreta,

The foundation will be consolidation gzrouted over i:s entica
arza, and a double grout curtain up to 30U f2az Jeep Will run
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beneath tne dam and its adjacenc structur2s as shown in Plat:
F47, Grouting will de donz from a system of galleries which will
run through tie dam and into tae rack. dithia tae rock these
gallaries will also serve as conliectors for Jdrainage noles Waich
#ill pe drillad just downstream 3f tne zrout curtain to intarcant
any seepage passing througn Ch2 curtain.

4.2.2 - Arch Dam Geometry (%)

The canyon is V-shaped balow 21. 1,350, Sound bedrock Jloes aut
2xist abova this level on tne sonth abutment and an artifizial
aoutment #ill bYe provided ip to cerzst 21, 1,483 in the form of 2
Massive concret2 thrust dlock Jesigned £y Cace tne Carust tfroa
the upper drches of the dam, A corresponding dlick «@ill e
formed on the north abutment to provide as symmetrical a profila
ay possibla bordering the dam and ta give a symmetrical stress
distribution across the faces of the horizontal arches.

Two slignt ridges will be formed by the rock at both ioutmants.
The arch dam will abut the upstream side of these sucih thalb che
plane of the contact of tne worizontal arches is gen=rally normal
to the faces of the dam. An exception will e in the lower
portion of tae dam where the rock in the upstream corners will ae
retained in order to decrzase tne amount of axcavation.

Tne dam will bear directly on the rock foundation aver the: entira
lengch of the contact surface. Tie dedrock at the Eoundation
#will be excavarted to remove all weatiered material and furtner
trimmed to provide a smooth line zZo che foundation, tnus avaidiag
abrupt cnanges itn tae dam profile ind consaquent stress
coacearrationg,

Tne dam will 22 a dounle curvature structure Wit 1 cupola shape
of the crown cantilever defined by vertical curves of
approximately l,352-foot and 393-fout radii. The horizoatai
arches are based on a two-cent2r configurition witn the arenes
prescrioced by varying radii moving along zwo pairs af
centzrlines., The shorter radii of tne intrados face cause 2
broadening of the arches at the abutment, thus reducing tae
¢ontact stresses, The dam refarance plane is approximataly
ceatral tu the floor of the canvon and the two-cenler
configurattion assigns longer radii fo the arciies on tha wider
north side of the valley, thus providing comparasle contact arzas
and central angles on both sides of the arches at tne
concreta/rock interface. The longer radii will also allow the
thrust from the arches to de directad more into the abulaent
rather than parallel to the river., The net effect of tals
two—center layout will be to improve the syametry of zne ar:h
stresses acrods the dam.



6.3 -

The crown cantilever will be 643 faer high., 1t will be 20 faet
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 between
53° at elevation !,300 and 10° at rhe base for the south side of
the arch, and 57° to 10°® for the north side. The dam creast
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 1.3 x 108 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 [l13-foot high, 125-foot long thrust block formed high on the
north abutment at the ead of the dam, adjacent to the spillway
control structure, will transmit thrust from the dam through the
intake control structure and into the rock,

Saddle Dam {(**)

The saddle dam at Devil Canyon, which is of similar configuration as
the Watana Dam, will be of earth and raockfill construction and will
consist aof a compacted core protected by fine and coarse filters
upstream and downstrzam. The outer shells will consist of rockfill
material. A rypical cross section is shown on Plate F49 and described

below.
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6.3.1 - Typical Cross Section (¥)

The thickness of the impervious core at any section will be
slightly more thanm 0.5 times the head of water at that section,
Minimum core/foundation contact will be 50 feet, requiring
flaring of the cross section at the abutments.

The upstream and downstream filter zones are sized to provide
protection against possible piping through transverse cracks that
could occur because of settlement or resulting from internal
displacement during a seismic event,
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Protaction against wave and tce action on the upstream slope will
consist of a layer of larger quarried rock accomplished by ruck
raking the outer 40 feet of the £ill.

The estimated volumes of material nesded to construct the saddle
dam are:

o core material 140,002 cubic yards
o fine filter material 150,000 cubic yards
o coarse filter material 160,000 cubic yards
o rockfill material 1,500,000 cubic yards

The saturated sections of both shells will be constructed of
compacted clean rockfill to mi- imize pore pressure generation and
ensure rapid dissipation durin, 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 undergrouad excavations.

6.3.2 - Crest Details and Freebvard (%%)

A parapet 3,0 feet high will be constructed on the crest of the
arch dam to provide a freesboard of 11,0 feet,

The highest reservoir level will be at el, 1,465.6 under PMF
conditions., The normal maximum pool elevation will be at el.
1,455,

The typical crest detail for the saddle dam is shown in Plate
F50,

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 allowance will be made Eor potential
gsettlement of the rockfill shells. The constructed crest
alevations 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 feer.

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 grouted cutoff along the
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centerline of the core, The cutoff at any location will extend
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 conmnect
with a similar tunnel beneath the adjacent concrete arch dam and
thrust block. Pressure relief and drainage holes will be 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 monitoring 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.

Diversion (¥*)

6.4.1 - General (¥}

Diversion of the river flow during conatruction will be through a
single concrete-lined diversion tunnel on the south bank. The
tunnel will have a horseshoe-shaped c¢ross 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,

The 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 surface elevation upstream of the cofferdam
will be el. 944,

6.4,2 - Cofferdams (**x)

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 watar alevation of
910 and will consist of quarry-run rock fill. When the diversion
dike is completed, a slurry wall cutoff will be constructed to
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 prior 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 downstream filters, and rock shells with larger
stone on the upstream Eace, The downstream cofferdam will pe
constructed from el. 860 to 898, with a slurry wall cutofr to
bedrock.

The upstream cofferdam crest elevation will have a three-foot
free-board allowance for settlement and wave runup., Under the
proposed schedule, the Watana development will be operational
when this cofferdam is constructed., In a cold winter, ice may
form between RM 176 and the cofferdam, The diversioa tunnel is
designed to pass this ice without ponding, therefore a freeboard
4llovance 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 pressure {(static) head of 250 feet,

Two 30-foot high by [5-foot wide water passages will will be
formed in the intake structure, separated by a central concrete
pier. Gate guides will he provided within the passages Eor the
operation of 30-foot high Ly 15-foot 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 diversion tunnel to
permit dewatering of the diversion tunnel for plugging
operations. 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 Eacilities, the

intake gates will be partially closed, allowing for a discnarze
of minimum environmental flows while raising the upstream water
level., Once the level risea above the lower level of discharge
valves, the diversion gates will be permanently cloaed and
discharge will be through the 90-inch diameter fixed-cone valves
in the dam., The diversion tunnel will be plugged with concrete
and curtain grouting pe .ormed around the plug. Construction
will take approximately | year. During this time the reservoir
will not be allowed to rise above el. 1,135 wunless a £lood
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exceeding the outlet works capacity occurs, In this case the
water level will be allowed to rise as needed ro store the floaod,

6.5 - OQutlet Facilities (#¥)

The primary function of the outlet facilities is to provide for dis-
charge in conjunction with the power facilities, of routed floods

with up to 1:50 years recurrence period at the Devil Canyon Reservoir.
This will require a total discharge capacity of 42,000 cfs. The use 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 Warana development. A further
function of these releases is to provide an emergency drawdown for the
reservoir, should maintenance be necessary on tne main dam or low lLevel
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.

6.5.1 - Outlet (¥)

The fixed-cone type discharge valves wilil be located at two
elevatioas; the upper group, coasisting of four 102-inch
diameter valves, will be set at el. 1,050, and the lower group of
three 90-inch diameter valves will be set at elevarion 930. The
valves will be Installed nearly radially {(normal to the dam
centerline) with the points of impact of the issuing jets
staggered as shown in Plate F&48,

The fixed-cone valves will be installed on individual conduits
passing through the dam, set close to the downitream face, and
protected by upstream ring follower gates located in separate
chambers within the dam. Provisions wili be made for maintenance
and removal of the valves and gates, The gates and valves 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 bleck. Although
secondary access will be provided via a similar shaft from the
north abutment, primary access and installation arez both from the
south side.

The valve and gate assemblies will be protected by individual
trashracks installed on the upstream face. The racks will be
removable along guides running on the upstream dam face. 4
travelling gantry crane will be used for raising the racks.
Guides will be installed for the installation of bulkhead gates,
if required, at the upstream face. The bulkhead gates will be
handled by the 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 Zollower 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
operatioa.

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
digcharge valves., The bar spacing on the racks will be approxi-
mately six inches, Provision will be made for monitoring head
loss across the racka.

6.5.5 — Bulkhead Gares (*)

The bulkhead gates will be installed only under balanced head
conditions using the gantry crane. The gates will be 13 feet and
1l feet squavre for the upper and lower valves, respectively,

Each gate will be designed to withstand full differential head
under maximum reservoir water level. One gate for each valve
gize has been assumed. The gates will be stored at the dam crest
level,

A-6-9



A temporary cover will be placed in the bulkhead gate check at
trashrack level to prevent debris from getbting behind the
trashracks.

The bulkhead gates and trashracks will be handled by an electric
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 Canyou will be located on the north side of the
canyon {gee 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 wall. 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 routad 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 III, respectively. The maximum water
levels would be el. 1,465.6 and el. 1,463.1 in Stages II and III,

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 approximataly 280,000 cfs at a water level
of 21, 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 the water level
axceeding el. 1,456.0.

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 three-bay
concrete structure set at the end of the channel. Each bay will
incorporate a 6l-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 drillad
as a continuvation of the grout curtain and drainage beneath the
main dam. The main access route will cross the control structure
deck upstream of the gate tower and bridge structure,
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6.6.2 - Spillway Chute (%)

The spillway chute will be excavated in the steep north face of
the canyon for a distance of approximataly 900 feet,
terminating at el. 1,000. The chute will taper uniformly ovar
its length from 176 fzet at the upstream end to 1[50 feet
downstream, The chute will be concrete-lined with invert and
wall slabs anchoraed to the rock.

The velocity at the lower end of the chute will be approximately
150 ft/sec. 1In order to prevent cavitation of the chute
surfaces, air will be introduced into the discharges. As at
Watana, air will be drawn in along the chute via an underlying
aeration gallery and offshoot ducts extending to the downstream
side of a raised step running transverse to the chute.

An extensive underdrainage system will be provided to ensure
adequate underdrainage of the spillway chute and stability of the
structure. This system 13 designed to prevent excessive uplifrc
prassures due to reservoir sz2epage under the control structure
and from groundwatar and seepage through construction joints from
the high velocity flows within the spillway itsel€t.

The dam grout curtain and drainage system will be extended under
the spillway control structure utilizing a gallery through the
rollway, A system of box drains will be installed for the entire
length of the spillway uander the concrete slab. To avoid block-
age of the system by freezing of the surface drains, a 30-foot
deep drainage gallery will also be constructed along tihe aentire
length of the spillway. Drain holes from the surface drains will
intersect the gallery. To ensure adequate foundation quality for
anchorage, consolidation grouting will be undertaken tov a dapth
of 20 feet. Drainage holes drilled into the base of the high
rock cuts will ensure increased stability of the excavation,

6.6.3 - Flip Bucketr (#%)

The spillway chute will terminate in a mass concrete [lip buckat
founded on sound rock at el., 970, approximately 100 feet abave
the river. Detailed geometry of the curve of the fiow surface of
the bucket will be confirmed by means of hydraulic model tests.

A grouting/drainage gallery will be provided within the bucxet,
The jet issuing from tne bucket will be directed downstream and
parallel to the river alignment,

6.6.4 - Plunge Pool (o}

The impact area of the issuing spillway discharge will be limited
to the area of the river surface downstream to prevent
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excessive erosion of the canyon walls., This will be done by
appropriate shaping of tne flow surface of the flip bucket on the
basis o, model studies. Over Chis impact area the alluvial
waterial in the riverbed will be excavated down to sound reck 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.

Emergency Spillway

(This section deleted)

Power Facilities {w)

6.8.1 - Intake Struckture (*)

The intake structure will ba located on the 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. 1In most years the reservoir water
level ia expected to stay above el. 1,435 all year. When tne
reservoir is at its maximum level the water will normaliy be
withdrawn from the top opening in each set. As the reservoir is
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 tha 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 approximataly ten feet deep. The
excavation for the intake structure will require four tunnel
portals onm 60-foor 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 feer wide by 24 feet high. The
gates will have an upstream skinplate and seal and will be
operated by hydraulic or wire rope hoists located in heatad
enclosures immediately below deck level., The gates, 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 reservetir
water level in the event of runaway of the turbines., A heated
air vent vill be provided at the intake deck to satisfy air
demand re uirements 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 maiatenance 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 gantry crane will be
provided on the intake deck at elevation 1,466 for handling the
trashracks, and intake bulkhead gatas and for servicing the
intake gate equipment.

6.9 - Penstocks (%)

The power plant will have four penstocks, one for each unit. The maxi-
mum static head on each penstock will be 638 faer, as measurad from
normal maximum operating level (el, 1,433) to ceaterline distributor
level {el. 817). An allowance of 35 percent has been made for pressure
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 will be steel-lined. The
inclined sections of the concrete-lined penstocks will be at 55° to the
horizontal.

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 loads will be supported solely by the rock tunnel with
a concrete liner.

The steel liner will be surrounded bv a coancrete infill with a

mininum thickness of 24 inches. A taperad steel transition 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 - Comcrete Liner (%)

The thickness of the concrete lining will vary with the design
head, 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:talled to protect the
underground caverns against seepage from the high pressura
penstocks and reservoirs, The system will consist of small
diameter boreholes sat 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 rthe canyon. This will require the excavation of three major

caverns (powerhouse, transformer gallery and surge chamber), with in-
tarconnecting rock tunnels for the draft tubes and isolated phase bus
ducts.

An unlined rock tunnal will be constructed for vehicular access to thne
three main rock caverns., A second unlined rock tunnel will provide
access from the powerhouse to the foot of the arch dam.

Vertical shafts will be required for personnel access by elavator 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.

6.10.1 - Access Tunnels and Shafes (*%)

The 3,000-foot long main access tunnel will connect the power-
house ¢avern at el. 858 with the canyon access reoad 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 coanstruction access to the
lover section of the penstocks at el, 820. Separate Lranch
tunnels from the main access tunnel will give vehicle access to
the transformer gallery at el. 896 and the draft tube pate
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 ecross 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 elavator from
the surface. Horizontal tunnals 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 four verti-
cal-shaft Francis turbines, in line, with direct coupliag to
synchronous generators.

The unit spacing will be 60 feet with an additional 1l1l0-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 isolated phase bus. The overall size of
the powerhouse cavern will be 74 feet wide, 360 feet long, and
126 feat high.

Multiple stairway access points will be available from tha
poverhouse main floor te each gallery level. Access to the
transformer gallery from the powerhouse will be by a tuanel from
the accass shaft or by a stairway through each of the four bus
tunnels. Access will also be available to the draft tube gale
gallery by a tunnel from the main access shaft.

A service alevator will be provided for access from the sarvica
bay area on the main floor to the machine shop, and the
dewatering and drainage galleries on the lower tloors. Hatches
will be provided through all main floors for installation and
routine maintenance of pumps, valves and other heavy equipment
using the main puwerhouse crane.
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6.10.3 - Transformer Gallery (*¥)

The 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 transformers and the surface
facilities transformers will be located in the bus tunnels.
Generator excitation transformers will be located on the main
powerhouse Elgor. The overall size of the transformer gallery
will be 43 feet wide, 40 feet high, and 44b feet long; the bus
tunnels will be 14 feet wide and [4 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 transformer 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
isclated phase bus tunnels.

6.10.4 - Surge Chamber (*+)

A simple surge chamber will be constructed 120 feat downstream of
the powerhouse to control pressure fluctuations in the turpine
drafct 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. Access Lo the
draft tube gate gallery will be by a rock tunnel from the main
access tunnel, The tunnel will be widened locally for storage of
the draft tube gates.

The chamber will be an unlined rock excavation 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.

6.10.5 - Draft Tube Tunnela (%)

The orientation of the draft tube tunnals will pe 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
gurge chamber to the river. The tunnel will have a modified

horseshoe cross section with an internal dimension of 38 feet, and will
be concrete-lined throughout with a minimum thickness of 12 inches.

The length of the tunnel is 6,800 feetr.

The tailrace portal site will be located at a prominent steep rock face
on the north bank of the river. The portal outlet is ractangular in
section, which reduces both the maximum outlet velocity {(zight ft/sec)
as well as the velocity head losses. Vertical stoplog guides will be
provided for closure of the tunnel for tunnel inspection and/or
maintenance.

6.12 - Access Plan (k%)

6.12.1 - Description of Access Plan (%)

Access to the Devil Canyon development will consist primarily of
a railroad extension from the existing Alaska Railroad at Gold
Creek to a railhead and storage facility ailjacent to the Devil
Canyon camp area. From here materials and supplies will be
distributed using a system of site roads,.

To provide flexibility of access the railroad extension will be
augmented by a road between the Devil Canvon and Watana damsites.
The availability of both road and rail access will reduce the
schedule aad cost risks associated with limited access.

This road connection will also be required for travel between
Watana and Devil Canyon by the post-construction operation and

maintenance personnel who will be stationed at Watana.

6.12.2 - Rail Extension ()

Except for a two-mile section whare the route traverses Steep
terrain alongside the Susitna River, the railroad will climb
steadily for 12,2 miles from Gold Creek to the railhead facility
near the Devil Canyon camp.

Nearly all of the route 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 vears prior
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 2,52
Maximum curvature 10°
Design loading E-72

These parameters are consistent with those presently being used
by the Alaska Railroad.

6.12.3 - Connecting Road (%)

From the railhead facility at Devil Canyon a connecting road wilil
be built to a high-level sugspension bridge approximately one

mile Jownstream of the damsite. The rgste then proceeds in a
north- easterly direction, crosses Devil Treek and swings around
past Swimning 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 aligmment 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 design 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 urilize the Watana access road.

6.12.5 - Right-of-Way (¥*%)

The road and railroad routes mainly traverse terrain with gentle
te 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 requive various facilities to
support the construction activities tnroughout the entire construction
period, Following construction, the planned operation and maintenance
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of Devil Canyon will be centered at Watana; therefore, a minimum 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 housiang and living facilities for 1,900 people during
construction. Other site facilities will include contractors' work
areas, site power, services, and communications, Itema such as power
and communications and hospital services will also be required for
construction operations independent of camp operations. Electric power
will be provided from Watana.

6.13.1 ~ Temporary Camp and Village (**)

A tentative location for the camp/village is on the south bank of
the Susitna River between the damsite and Portage Creek,
approximately 2.5 miles southwest of the Devil Canyon Dam (see
Plate F70). The south side of the Susitna was 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 woodframe dormitories with modular mess
halls, recreational buildings, bank, post office, fire station,
warehouses, hospital, oftices, etc. The camp will accommodatea
approximately 1,400 workers.

The village, designed for approximately 150 families, will be
grouped around a service core containing a school, gymnasium,
gtores, and recreation area.

The two areas will be separated to provide a buffer zone. The
hospital will serve both the 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 vacations. 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
requited. The modules will be fabricated with heating, lighting,
and plumbing facilities, interior finishes, furnishings, and
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equipment. Modules will be supported on timber cribbing or
blocking approximately two feet above grade.

Larger structures sucn 85 the central utilities building, gym,
and varehouses will be pre-engineered steel-framed structures
with metal cladding,

The various buildings in the camp are identified on Plata F72.

6.13.2 - Site Power and Utilities (k)

(a)

(b)

{e)

Power (Ww)

A 345 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 estimatad at 20 MW
for the camp/village and four MW for construction
requirements. The distribution system for the camp/village
will be 4,16 kv,

Water (wi)

The water supply system will serve the entire camp/village
and selected cootractors' work arezas, The water supply
system will provide for potable water and fira protection,
The estimated peak pupulation to be served will be 1,940
(1,410 in the camp and 530 in the village),

The priancipal source of water will be tne Susitna River.
The water will pe treated in accordance with the U.S.
Environmental Frotection Agency (EPA) primary and secondary
requirements and with Drinking Water Standards of the State
of Alaska Department of Environmental Conservation (ADEC).

Wastewater (**)

One wastewater collection and treatment system will serve
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 be run through the permawalks and
utilidors so chat the collection system will always pe
protected from the elzments,

At the village, an aerated collection basin will be in-
gtalled to colleect the sewage. The sewage will be pumped

A-6-20




851ull

from this collection dasin through a force main tu the
sewage treatment plant.

Chemical roilets located arvund the site wili be serviced by
sewage trucks which will dischacrge directiy int» the sewage
treatment plant,

The sewage treatment system will be a biological system with
lagoons. The system will be designed to meet Alaska ADEC
and Federal EPA staadards. Tne lagouons and systaa will be
modular to allow fur growtih and contraction of the
camp/village.

The location of the treatment plant is shown on Plate F70.
The location was selected to avoid ranecessary odors in
the camp.

The sewage plaunt will discharge its treated elfluent £7 the
Susitna River. All treated sludge wiil be dispused ot in an

approved solid waste sanitary landfill.

6.13.3 - Contractors' area (w¥)

Contractors on the site will require otfices, worksnops, ware
houses, storage J4reds, ond faoricatton shups., Tnese Wwili 2e
located on the svuth side of tne Susitna River near the dam
site.
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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 maximum 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 lavel 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 maximm output of 173 MW 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 55 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 minimum net head of
545 feet. Rated unit output at chis head is 150 MW,

The generator rating has been selected as 192 MVA with a 90 percent
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 concrate lined elbow-type draft tube. The drafc
tube will have a single water passage with no piers.

Maximum and minimum net heads on the turbine will be 600 feer and 545
feer, vespectively, The full-gate output of the turbines will be about
177 MW at maximum net head and 153 MW at minimum net head, For

study purposes, the best efliciency (best-gate) output of the units has
been assumed at BS5 percent of the full-gate turbine output.

8.3 - Generators (o)

The four generators 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 featuras described in Secticn 3.2 for the
stator, rotor, excitation system, and other details also will apply for
the Devil Canyon generators.

The rating and characteristics of the generators will be as follows:

Rated Capacity: 192 MvA, 0.9 power factor

Rated Power: 170 ¥

Rated Voltage: 15 kv, 3 phase, 60 Herctz
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Synchronous Speed: 225 rpm

Inertia Constant: 3.5 MW-Sec/MVA

Short Circuit Ratio: l.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 Section i.4).
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9 - APPURTENANT EQUIPMENT - DEVIL CANYON - STAGE II

9.1 -

851011

Miscel laneous Mechanical Equipment (o)

9.1.1 - Powerhouse Cranes (o)

Two overhead type powerhouse cranes will be pravided at Devil
Canyon as at Watana. The crane capacity will be approximately
200 cons.

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 Crame (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 in the machine
shop for handling material; and

o A-frame or monorail hoists in other powerhouse areas for
handling small equipment.
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9.1.5 - Elevators (o)

Access and service elevators will be provided tor the power plant
as follows:

o Access elevator from the contrel building to the
powerhouse;

o Service elevator in the powerhouse service bay; and
o Inspection hoisrs in cable snafts.

9.1.6 - Power Plant Mechanical Service Systems (o)

The power plant mechanical service systems for Devil Canyon will
be essentially the same as discussed in Section 5.1(f) for
Watana, axcept for the following:

o There will be no main generator breakars in the power
plant; theretore, circuit breaker air will not be requirad.
The high pressure air system will be used only for governor
as well as instrument air. The operating pressure will be
600 to 1,000 psig depending on the governor system
operacing pressure,

© An air-conditioning system will bpe installed in the
powerhouse control rooa.

0 Heating and ventilating will be required for the eantrance
building to the access shaft in the south abutment,

J For preliminary design purposes, only one drainage and ane
dewatering sump have been provided in tne powerhouse. The

dewatering system will also be used to dewater the intake,

9.1.7 - Surface Facilities Mechanical Service Systems (o}

The entrance buiiding above the power plant will have only a
heating and ventilation system. The mechanical services in the
standby powar building wili ianclude 3 heating and ventilation
system, a fuel oil svstem, and a fire protaction system, as at
datana.

3.1.8 - Machine Snop Facilitias (o)

A machine shop and tool room will be located in tne powerhouse
service bay area to take care of maintenance work at tne plant,
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The facilities will not be as extensive as st Watana. Some of
the larger components will be transported to Watana for necessary
machinery work.

Accessory Electrical Equipment (o)

9.2.1 - General (o)

The accessory electrical equipment described below includes the
following:

0 Main generator step-up 15/345 kV transformers;

o Isolared phase bus connecting the generator and
transformers;

o 345 kV oil-filled cables from the transformer terminals to
the switchyard;

o Control systems; and
© Station service auxiliary ac and de systems.

Other equipment and systems described include grounding, lighting
system and communications.

The wain equipment and connections in the power plant are shown
in the single line diagram (Plate F68), The arrangement of
equipment in the powerhouse, transformer gallery, and cable
shafts is shown in Plates F63 to F6S5.

§.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 three
single-phase transformers will be connected to one generator by
isolated phase bus located in bus tunnels. The HV terminals of
the transformer will be conanected to the 345 kV switchyard by 145
kV single-phase, oiLl-filled cables installed in 800-foot long
vertical shafrs. There will be two sets of three single-phase
345 kV oil-filled cables installed in each cable shaft. One
additional set will be maintained as a spare three-phase cable
¢circuit in the second cable shaft. These cabple shafts will also
contain the contrel and power cables between the powerhouse and
the surface control room, as well as emergency power cables from
the diesel generators at the surface to the underground
facilities.
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9,2.3 - Main Transformers (o)

The transforwers will be of the single-phase, two-winding,
oil-immersed, forced~oil water-coolad (FOW) type. A total of
twelve single-phase transforwmers and one apare transformer will
be provided, with rating and characteristics as follows:

Rated capacity: 70 NVA

High Voltage Winding: 345/1.73 kV, grounded Y
Basic Insulation Level

(BIL) of HV Wiading: 1300 kv

Low Voltage Winding: 15 k¥, Delta
Transformer [mpedance: 15 percent

9.2.4 - Generator Isolated Phase Bus {o)

Isoclated 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 bus will be as follows:

Rated current: 9000 amps
Short c¢cireuit current momentary: 240,000 aaps
Short circuit current

symmetrrical: 150,000 amps
Basic Insulation Level (BIL): 150 kv

9.2.5 - 345 kV Oil-Filled Cable (o)

The cables will be rated for a continuous maximum current of 400
amps at 345 kv #5 percent. The cables will be of 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 cable jointing will be necessary for this
installation length.

9.2.6 - Control Systems (o)

The Devil Canyon power plant wWwill be designed to be operated as
an unattended plant, The plant will be normally controlled
through supervisory control from tne Susitna Area Contrtol Center
at Watana, The plant will, however, be provided with a control
voom with sufficient control, indication, and annunciation
equipment to enable the plant to be operated during emergencies
by one operator in the control room. In additien, for the
purpose of testing and commissioning and maintenamnce of the
plant, local control boards will be mounted on the powzrhouse
floor near each unit,
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Automatic load-frequency control of the four units at Devil
Canyon will be accomplished through the central computar-aided
control system located at the Watana Area Control Center.

The power plaant 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 emergency diesel generator. After
the start- up of one unit, auxiliary station servige 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 gt the Watana power plant, the control system will be designed
to permit local-manual or local-automatic starting, veltage ad-
justing, synchronizing, and loading of the unit from the
powerhouse control room at Devil Caayon,

The protective relaying system is shown in the main single line
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
povwer plant except that the switchyard and surface
facilities power will be obtained from a 4.16 kV system
suppliad by two 5/7.5 MVA, OA/FA, oil-immersed traasformers
connacted to generators Nos. | and 4, respectively. The
4,16 kV double-ended switchgear will be located in the
powerhouse. It will have a normally-open tie breaker wnich
will prevent parallel operation of the two sections., The
tie breaker will close on failure of one or the other of the
incoming supplies., The 1400 hp compensation flow pumps will
be supplied with power directly from the 4.l6 kV system,

Two 4.16 cables installed in the caple shafts will supply
power to the surface facilities,

The 480 ¥ station service system will consist of a main
480 V switchgear, separate auxiliary boards for each unict,
evsential auxiliaries board, and a general zuxiliaries
board. The main 480 V switchgear will be supplied by two
2,000 kvA, 15,000/4380 V grounded wve sealed gas dry~-tyvpe
transformers. A third 2,000 kVA transformer will be
maintained as a spare,

Two ecamergency diesel generators, each rated 500 kW, will bde
connected to the 480 V powerhouse main switchgear and 4.16
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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 dc auxiliary system will be similar to that provided at
the Watana plant and will consist of two 125 V dc

lead-acid batteries. Each battery system will be supplied
by a double-rectifier charging system. A 48 V dc battery
system will be provided for supplying the supervisory and
communications systems,

9.2.8 - Other Accessory Electrical Systems (o)

The other accessory electrical systems including the groumnding
system, 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.

Switchyard Structures and Equipment (o)

9.3.1 - Single Line Diagram (o)

A breaker-and-a-half singzle line arrangement will be used at the
switchyard, This arrangement was selacted for reliability and
security of the power system. Plate F69 shows the details of tne
svitchyard single line diagram.

9.3.2 - Switchyard Structures aand Layout (a)

The switchyard layout will be based on a conventivnal outdoor
type design. The design adopted for this project will provide a
two- level bus arrangement. This design 13 commonly kuown as a
low station profile.

The two-level bus arrangement is desirable berause it is less

prone to extensive damage in case of an earthquake. Due to the
lower heights, it is also easier to maintain.
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10 - TRANSMISSION LINES - DEVIL CANYON STAGE I1 (¥w)

As part of the Stage Il Devil Canyon development, the transmission
system will be supplemented. Two single-circuit 345 kV transmission
lines will be built berween the Devil Canyon switchyard at the powar
development and the Gold Creek switching statioan.

From the Devil Canyon substation the lines will head directly west for
a distance of approximately one mile where they will intersect the
Watana to Gold Creek transmission corridor, From this point to the
Gold Creek switching statrion the lines will share the same corridor as
the Watana lines.

At Gold Creek, 345 kV breakars will be added in an new bay within the
switching station. The new circuit breakers will provide switching and
terminations for the incoming lines and accommodate a new line to
Anchorage.
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11 - PROJECT STRUCTURES - WATANA STAGE I1I {#*#)

This section describes the project features that «ill be altered or
added during third stage construction of the Watana development. Stage
IIT consists of increasing the plant capacity and energy generation by
raising Watana Dam and the reserveir maximum normal operating level,
and by adding two generating units.

11.1 - General Arrangement (¥*¥¥)

The raising of Watana Dam during Stage III will create a reservoir
approximately 48 miles long with a surface area of 38,000 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
2,199.3 The wminimum operating level of the reservoir will be el
2,065, providing a live storage during normal operation of 3,700,000
acre-feet.

The Stage I internal zoning will 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. The
embankment cresgt will initially be camberad to el. 2,210 to allow for
potential settlement, The total volume of fill material placed in the
dam during this will be 26,363,000 cubic yards, bringing the 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 concr2te superstructure will be raised to
accommadate the higher reservoir level. Simultaneously, the concrete
superstructure for cthe outlet facilities will also be raised. The
approach channel constructed during Stage I will be adequate for the
efficient flow of water to all intakes.

Addirional power capacity will be achieved by the increased head on the
Stage I generating units, which wera designed for this reservoir
raising, and the two additional genarating units installed during this
stage. tThis installation will require an extension of the powarhouse
chamber to the south of the service bay. Similar extensions will be
required to the south of the transfommer gallery and surge chamber.

The axcavated cross sections of these chambers will be the same as the
Stage | chambers.

A third power shaft and tunnel bifurcating into penstocks to supply
water to the two generating units will be excavated and lined with
concrete from the new intake structure, The power conduit will have an
internal diameter of 24 feet.
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The penstocks will be steel-lined for a distance of 200 feet upstream
of the powerhouse, The steel-lined section will have a diamaeter of 15
feet. The remaining penatock reach to the bifurcation will be 18 feet
in diameter.

The normal reservoiv fluctuation for power generation will be 120 feect,

from the normal maximum pool at el. 2,185 to the minimum normal pool at
el. 2,065.

The surge chamber extension will be hydraulically joined to the
powerhouse cavern by two draft tube tunnels. The turbine 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
intersect the Number 2 diversion tunnel, which will be used to complete
the tunnel tailrace system, and discharge to the river downstream of
the dam, The transformer gallery extension will house a bank of three
additional single-phase 15-345/ 1.73 kV transformers serving the twe
generators, The transformers will be connected by three 145 kv
gingle-phase gas insulated SFg busses, and led through an existing
shaft to the tranewmission yard at the surface.

There will be no change to the outlet facilities downstream of the
intake structure.

The maximum outlet works discharge required to pass the 50-year Fflood
at Watana without operating the spillway is approximarely 24,000 cfa.
In combination with a powerhouse flow of 7,000 cfs this will cause the
Watana water level to be raised to el. 2,193. The average powerhouse
flow during the passing of the 50-year Elood may reach 9,900 cfs. This
may result in Watana outflows of 33,900 cfs. The resulting inflow to
Devil Canyon may reach 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 store flow in excess of the outlet works capacity. Therefora
the raising of the reservoir will increase the discharge capacity of
the outlet works for the maximum valve settings {807 gate stroke) from
24,000 cfs to 30,000 cfa. However, this extra capacity is not needed
in Stage III to store and release 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 to
the Watana powerhouse as necessary to pass the flood without raising
the water level above el. 2,193 or opening the spillway. The Devil
Canyon outlet works has the capacity to pass the outflow from Watana
plus iitervening flow without raising the Devil Canyon water level
above el., 1,456.0 or requiring 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 piers and abutment wall concrete
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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 1 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 was
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 1 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 1 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.

11.2.1 - Typical Cross Section (*¥%)

The basic cross section of the Stage IIL dam is the same as the
Stage [ dam. Filter and impervious core thickness criteria are
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 Stage III.

The upstream and downstream filter zones provide protection
against possible piping through transverse cracks that could
occur because of settlement or resulting from internal
displacement during a seismic event. The shells of the dam will
consist of rockfill obtained from Quarry Site A, The rockfill
will minimize pore pressure generation and ensure rapid
dissipation of pore pressures should seismic shaking occur.

As in Stage [, 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 I[I Watana
Dam is presently estimated as follows:

o Impervious material: 1,552,000 cubic yards
o Fine filter material: 753,000 cubic yards
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o Coarse filter material: 679,000 cubic yards
0 Rockfill matectial: 22,936,000 cubic yards

11.2.2 - Crest Details and Freeboard (i)

The typical crest detail is shown in Plate F77. Because of the
narrowing at the dam crest, the filter zones are reduced in
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 considared results in a deforma-
tion of up to 0.5 percent of the height of the dam. During
construction of the dam, additional allowances will 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 firast filled, and for possible settlement from
seismic shaking. Provision will be made during construction for
placement of additional fill at the crest should settlements
exceed the estimated amounts. At each abutment the crest

el. will be 2,205 while the central portion of the embaniment
would be to el, 2,210. Under normal operating coanditions the
minimum freeboard relative te the maximm operating poal
elevation of 2,185 will be approximately 20 feer.

The PMF freeboard allowance of six feet is based on the crest
level after all settlement has taken place. Less PMF level
freeboard is necessary at Stage {IT than at Stage I because of
the greater storage capabilities of the resarvoir basin.

Ultimate security against overtopping of the dam will be provided
by the spillway which is designed to pass the PMF without
overtopping the dam.

11.2,3 ~ Grouting and Pressure Relief System (##w)

The majority of the grouting and pressure relief system will have
been constructed during Stage I. However, consalidation

grouting along the abutments above el. 2,025 will be required in
the core foundation during Stage I[1. 1[n addition, grouting and
drainage galleries, the grout curtain, and pressure relief drain
holes, will be constructed above the existing Stage I to the
final Stage III level.

The grout curtain and driiling for the pressure relief system
will be largely carried out from galleries in the rack foundation
in the abutments and beneath the dam, Details of the grouting,
pressure relief, and galleries are shown on Place F78.
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11.2.4 - Inscvumentation (d&w)

Instrumentation will have been installed during Stage I to
provide monitoring of performance of the dam and foundation
during construction as well as during operation, Instvuments 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 during and after Stage III
construction. Some additional instrumentation will be required
in the Stage III 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 (#ix)
0 Piezometers will be used to measure atatic fluid
pressure in the pore space of soil, rockfill, and in

the rock foundation.

(b} 1Internal Vertical Movement Devicesg (¥wk)

o Cross-arm sertlement devices as developed by the USBR

0 Various versions of the taunt-wire devices which have
been developed Lo measure iaternal settlemen:

o0 Hydraulic-secttlement devices of various kinds

(c) Internal Horizontal Movement Devigcesg (wi¥)

Taunt-wire arrangements
Cross-arm devices
Inclinometers

Strain meters

c O 00

(d) Other Megsuring Devices (¥ww)

Stress meters

Surface monumaars and aligmment markers
Seismographic records and seismoscopes

Flow meters to record discharge from drainage and
pressure relief system

o 00D

11.3 - Diversion (&)

Passage of river flows during Stage [II will be accomplished by
in-place Stage [ project features, Stage [[l diversion will involve
reconstructing the downstream cofferdam over the in-place slurry trench
cutoff, and dewatering the area between the Stage I dam and the
cofferdam by pumping. Construction will involve approximately 10,000
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cubic vards of impervious fiil, and 16,000 cubic yards of rockfill and
filter material. The foundation cutoff of this coffardam will be
sufficiently water tight that once the area downstream of the dam is
devatered, minimum pumping to tailwater 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 coastruction season.

11.4 - Emergency Release Facilities (%)

The emergency release facilities constructed during Stage I will not be
subjected to any change during Stage [Il. The description of these
facilities is preasented in 1.4 - Emergency Release Facilities. The
gated concrete plugs, and the bonnetted-type high pressure slide gates
installed therein will have been designed for the hydraulic head
impased by the Stage III reservoir level. The emergency relzase
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 io order to balance the hydraulic head
drop across the gates. Energy dissipation at the diversian tunnel exit
will be accomplished by the concrete flip bucket in the exit channel,

11i.5 - Qutlet 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 years9 with nminimum downstream erosion and minimum
generation of dissolved nitrogen in the discharges. As before, the
secondary function is the capability of drawing the reservoir down
during an extreme emergency $ituation.

The descriptions (for the approach channel naly) found in l.5.1,
Approach Channel and Intake, 1.5.2, Intake Gates and Trashracks, 1.5.3,
shafr and Tunnel, 1.5.4, Discharge Structure, 1.5.5, Fixed Cone Valves,
1.5.6, Ring Follower Gates, and 1.5.7, Discharge Area, are still valid
for the Stage [Il development. All structures and equipment
constructed and installed in Stage I are designed for Stage I[II
loadings.

The Stage [II development of the outler facilities will be limited to
the raising of the intake superstructure, This work will enrail
raising the concrete exterior walls, cencral pier and placing a new
deck at el, 2,207. The stop log and tcrashrack guides will be extended
so that the stap logs and trashracks may be placed and removed from the
new deck level. Access to the intake scructure will be via an
embankment which joins the crest of the dam. The Stage [II Intake is
shown on Plate F80.
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11.6 - Spillway (##¥)

The function of the Stage [Il spillway is still to provide discharge
capability for floods exceeding the 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 freguency of
occurrence of up to and including the Probable Maximum Flood (PMF).

Plate F79 shows the Stage {II spillway, and indicates that the
modification to the Stage I spillway is restricted to the control
structure. The control structure will take on the appearance of a
gravity dam spillway by raising the Stage I control structure between
the approach channel and the chute channel. The overflow and chute
gections will be hydraulically model tested to determine its
configuration during the Stage 1 detailed design phase.

11.6.1 — Approach Channel and Control Structure (##¥)

The approach channel, 3s excavated in Stage I, will require no
change for the Stage 11l development. The concrete control
gtructure overflow section will be raised in phases once the
crest of the dam has reached el. 2,050.

(a} Phase 1 (w%#%x)

At this point, concrete stop logs will be placed upstream of
the control structure at a spillway end bay, bearing on

the pier nose, and in a slot in the abutment wall, The
water will be evacuated from the area between the stop logs
and the radial gate prio: to the removai of the gate for
reuse when the cancrete in the bay is at its final level,
The remaining two bays, with increased reservoir surcharges,
will provide sufficicent capacity to pass extreme flood
events. Concrete will be placed in the initial bay to el.
2,014,

(b) Phase [l (w#vx)

A second bay will be closed when tha dam crest is no less
than el. 2,080 and the pracess indicated in (a) will be
repeated, Concrete placement in the second bay will
terminate upon reachiag el. 2,015,

{(c) Phase [II{(*=x¥)
The third and last bay will be closed when the dam crest
2zlevation is no less than el, 2,100 and the initial process

indicated in (a) will be repeated. Extreme fload events
will be passed over the stop logs of the bay under
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construction and incomplete crest at el. 2,0l4. Once
concrete placement in the third bay reaches el. 2,014,
concrete placement will begin in the orher two bays.

(d) Phase IV (##%)

During the firal phase of concrering, placement will be in
all bays allowing a more ov less uniform raising of the
concrete structure. The radial gates and bridge structure
will bhe places once again in position on the raised
structure.

11.6.2 - Spillway Gates and Stop Logs (w#¥)

This equipment and arrangement ic the same as that of Stage I
which is described in 1.6.2,

11.6.3 - Spillway Chute (*%%)

The Stage III 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 1 flip bucket described in
1.6.4.

11.6.5 - Access (&%)

The deep cuts in rock required for access in Stage I will be
filled with impervious material on the abutment side of the
spillway and topped ou* with a roadway surface which follows the
Stage I horizoatal access road aligmnment. The south spillway
abutment will be joined by the Stage III dam embankment,

11.7 - Power Intake (¥%%x)

11.7.1 - Intake Structures (#¥x)

The Stage | intake structures Nos. l and 2 serving generating
Units 1 to 4 will be raised and an intake structure adjacent to
Intake No. 2 will be constructed (see Plate F81). The foundation
for the new intake structure is at el., 2,002. Both the new
intake and the Stage [ intakes will be raised simultaneously
while maintaining the Stage [ generating requirements. The new
Intake will be provided with four pairs of openings in its
upstream wall, all of which can be closed-off with sliding steel
shutters., In rthe Stage [ iantakes, 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 the racks following the water surface,
keeping rhe racks ice free.

The reservoir fluctuation in Stage II1 will be 120 feet from the
reservoir el, 2,185. The upper level of the intake structures
will be el. 2,201. Mechanical equipment will be housed ar this
level in a steel frame building. Part will have been removed
from the Stage I deck, and the remainder will be a new extension
for Intake No. 3.

11.7.2 - Approach Channel (##%w¥)

There are no changes to the Staga I approach channel described in
1.8.2. 0Due to the substantially increased depth of flow in the
approach channel, the velocities of flow during normal and
extreme conditions will be less than that of Stage [ for the same
conditions,

l11.7.3 - Mechanical Arrangement (Fdeie)

{(a) Ice Boom {##w)

A heated boom will be installed in the guides immediataly
upstream of the trashracks of intake No. 3. The heated
booms of intakes No, 1 and 2 will rise in th2 structures
guides as the reservoir is filled minimizing ice
accumulation on the trashrack and intake shutters.

(b) Trashracks (*kx)

The intake structure No. 3 will have four sets of
trashracks, sach 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 feat high. The trashracks will
have a bar spacing of & inches and will be designad for a
maximum differential head of 20 feect,

for Intake Structures No. ! and 2 the trashracks will be
transferred from the lower level to the uppar four spenings
of the Stage III addition, These trashracks will be
designed in accordance with the criteria indicated above.

{c) Intake Shutters (¥ws)

Three sets of intake shutters will be installed in each of
the new intake No., 3 and rhe raised intakes Nos. | and 2
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(d)

(e)

(£)

to prevent flow through the openings behind which the
shutter will be installed. As the reservoir level changes,
the gliding shutters will be removed or replaced as
necessary using the intake sarvice 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 shutters in the event of an
accidental blockage of all intake openings.

The shutter guides will be heated to facilitate removal in
sub-freezing weather. 1In addition, a bubbler system will be
provided in the intake behind the shutters to keep the
tntake structure water surface free of ice.

Intake Service Crane {wink)

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. 3.

The crane will be used for:

Servicing the ice boom and ice boom hoist,
Handling and cleaning the trashracks,
Handling the intake shutters,

Handling the intake bulkhead gates, and
Servicing the intake gate and hoist.

2 0O QO

The overhead crane will have a double point lifr and
followers for handling the trashrack shutters and bulkhead
gates. The crane will be radio-controlled with a pendant or
cab control for backup.

Intake Bulkhead Gates {*w¥)

The gset of bulkhead gates provided to close the Stage I
intakes will also be used for the Stage II[L Intake No. 3,
The bulkhead gates will be used Lo permit inspection and
maintenance of the intake gate and intake gate guides. Tha
gates will be designed to withstand maximum differential
pressure that will occur in No. 1 and 2 intakes,

Intake Gates {¥%w)

Intake gates will be provided to close the two No. 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 1.8.3(f), although by virtue of
the intakes vertical location the design head will be
substantially raduced.
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11.8 - Power Tunnel and Penstocks (###)

The general arrangement of the Stage [II pover tunnel and penstocks is
shown on Plate F76. There are no changes to the Srage I arrangement.
A single power tunnel from Intake No. 3 which bifurcates to penstocks
is provided to convey water to each of the two new generating units.
The power tunnel and penstocks will have a minimum 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 {wew)

The description of criteria and parametzrs presented in 1.9.1 is
also valid For Stage III.

11.8.2 - Concrete Lining (%#%%)

The description presented in 1.9.2 is also valid for Stage
ITI.

11.8.3 - Grouting and Pressure Relief System (*#%)

The comprehensive pressure relief system, established in Stage 1,
to protect the underground caverns against seepage Erom the

high pressure penstock will be continued to provide protection
for the extended caverns. This system comprised small diameter
bore holes set out to intarcept the jointing in the rock., A
grouting and drainage gallery previously coastructed in Stage I
will provide the origin for this system.

11.9 - Powerhouse (#w¥x)

The existing Stage [ powerhouse complex beneath the aorth abutment of
he dam will be extended in Stage IlI towards the river to

accommodate two additional genarating units. This will require rock

excavation in three caverns - the powerhouse, transformer zallery, and
surge chamber - and interconnecting tunnels for the draft tubes,
isolated phase bus ducts and tailrace.

The general layout of the powerhouse complex is shown in Plates F86 co
F89.

11.9.1 - Access Tunnels and Shafes (##x)

Except for a c¢rass adit to be excavated from diversion tunnal
No. 2 to the adjacent peastock cuanstruction adit, no additioanal
access tunnels or shafts will need to be excavated in Stage [II.
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11.9.2 - Powerhouse Cavern {¥¥%)

The main powerhouse cavern extension will accommodate two
additional vertical-shaft Francis turbines, with direct

coupling to synchronous generators. Each unit will have a
maximum output capa>ility of 200 MW. The maximum output
capabilities of the four Stage I turbines will alsc be increased
ta 200 M4 due to the increased reservoir head.

The cavern extension will allow for the 60-foor long unit 5 and %
monolith, and a 40-foot long laydown bay at the south end.

The two additional units will be separsted form the existing
units by a 69~foot long rock pillar, through which a drainage
tunnel will have been excavated during Stage I construction.
Mulciple stairway access points will be available from the main
generator flaor to each gallery level. Additional access to the
transformer gallery will be provided by stairway through a third
isolated phase bus tunnel.

11.9.3 - Transformer Gallery (Ww¥¥)

The unit 5 and 6 transformers will be located underground in an
extension of the transformer 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 three
single-phase transformers rated at 15-345/1.73 kV, 150 MVa for
the two generating units, Generator circuit breakers will be
installed in the powerhouse on the generator floor lavel, The
transformer gallery extension will be 45 feet wide, 20 feet high
and 106 feet long; the bus tunnel will be 16 feet wide and 16
f2et high.

third station service auxiliary transformer (2 MVA) will be
located in the isolated-phase bus tunnel.

Ve"' le access to the transformers gallery will be by the

€. s~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 tunnals,

11.9.4 - Surge Chamber (*+*¥)

The surge chamber located 120 feer downstream form the powarhouse
cavern, will be extended by the l2ngrh of the powerhouse

service bay, and by the two additienal unit bays, for a total
extension of 215 feet. The runway for the existing crane will be
extended to allow access for placement of the stoplogs for a
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 Erom the cavern extension.

11.9.6 -~ SFg Gas Insulated Bus Shaft (#*w%)

No additional SFg GIS will be required.

11.9.7 — Draft Tube Tunnels (&)

A 19-foot diameter tunnel will be constructed [or each of the two
additional generating units.

11.10 - Trailrace (%#x)

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 internal dimensien of 34
feet. It will connect the southern end of the surge chamber extension
to the existing Division Tunnel No, 2, and will incorporate the cross
aditg between the penstock construction adit and the diversion tunnel
which has to be provided for Stage IlI penstock construction., It will
connect the surge chamber extension to the existing Diversion Tunnel
No. 2.

11.11 - Access Plan (**%)

Project access during Stage III will be the same as developed and used
for Stage I. The primary objective of access is to provide a
transportation system that will support coniatruction activities and
allow for the orderly development and maintenance of site facilities.
The access plan is discussed in Section [.12.

11.12 - Site Facilities (www)

Stage I site facilities will be used during Stage [II, and are as
described in Section I.13.

11.13 - Relict Channel (#ww)

A relict channel exists on the north bank of the reservoir
approximateiy 2,600 feet upstream from the dam, This channel runs
from the Susitna River gurge to Tsusena Creek, a distance of about 1.5
miles. The surface elevation of the lowest saddle is approximately
2,205, and depths of up to 454 feet of glacial deposits have been
identified.

To ensure the integrity of the rim of the Watana Reservoir and to
control losses due to potential seepage, a number of conditions hava
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been evaluated, Study types include settlement of the reservoir rim,
subsurface flows, permafrost and liquefaction during earthquakes,

851011

11.13.1 -~ Surface Flowg (#ikw)

Based on information gained from past exploration 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 area will more
than provide adequate freeboard as it i3 several feet above the
Sctage I1I dam crest which 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 I reservoir filling, to ensure that a
state of equilibrium has been established with respect to
permafrost and seepage gradients in the buried chaanel area.

If seepage through the alluvium is found to be excessive

during or following Stage ! impoundment, or becomes excessive
following Stage LIl impoundment, a "worst case” provision has
been made to construct a slurry trench cutoff through the
upstream alluvium at the narrow throat of tha relict channel. A
sufficient allowance has been made in the Watana construction
cost Eor such cutoff construction and additional seepage pressure
reduction measures,

11.13.3 - Permafrost {(##*w)

The permafrost discussion in Section 1.,14,3 for Stage 1 is
applicable to Watana Stage III.

11.13.4 ~ Liquefaction (#*%)

Liquefaction was discussed in Section l.l4.4 for Stage I. WMo
additional geotechnical investigations of the relict channel
are foreseen during Stage [TII.

11.13.5 = Remedial Work Influence on Construction Schedules (#*#*)

Relict channel remedial treaiment construction work, if
necessary, will have pratically no impact an the Watanma Dam

Stage I[II construction schedule. Because the relict channel work
will be located near Borrow Site D, some cuordination will be
required between these two oparations. Once this coordinatian
has been accomplished, dam construction and the relict channel
work can be concurrently accomplished.
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11.13.6 - Relict Channel Treatment Summary (##x)

Early concerns regarding the critical impact of the relict
channel on the Watana project appear to be unfounded,
Revertheless, some uncertainties still exist and, therefore,
costs ($57.1 million) for responding te the unknown concerns have
been included in the Watana cost estimates for Stages I and III.

During design investigations, additional horeholes and inspection
trenches will be employed to further delineate the relict channel
foundation. The area will be studied during Borrow Site D
excavation. The area will also be thoroughly monitored by
observation devices during Stage I reservoir filling and
operation, and 5tage 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 for the relict channel involve seepage

contrel., To satisfy project feasibility until future exploration
indicate that no s:epage problems exist within the buried channels
("K” unit), costs ($51.0 million) have been included in Stage

II1l for a positive seepage cutoff similar to an I.C.0.5. 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 IIIL (%#%)

The Watana Reservoir, at a normal operating level at el. 2,185 feer,
will be approximsately 48 miles long with a maximum width in the order
of 5 miles, The total water surface area at normal oparating level is
38,000 acres, The minimum regervoir level will be at el. 2,065 feet
during normal operation, resulting 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~feet will be live storage.
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13 - Turbines and Generators - Watana - Stage ITI (#%%)

13.1 - Unit Capacity (¥*%x)

The Watana powerhouse will have gix generating units: the four from
Stage 1 and two additional units installed in Stage TII, The maximum
generator output of all six units will be 200 MW corresponding to the
maximum norwal 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 two new 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 two additional turbineg for Stage III will be of the vertical shafc
Francis type, with steel spiral casing and a steel lined concrete
elbow-type draft tiube., The draft tube will comprise a single water
passage without a center pier. These two turbines will be identical,
These two turbines will also be identical to the Stage I turbines
except for the design head gelection. The design head is the head
selected for optimum efficiency of operation., The narrower range of
operating heads in Stage [Il will permit selaction of a design head at
the ultimate average oparating head.

The rated output of each turbine will be approximataly [74 MW at 545
feet rated net head, Maximum and minimum net operating heads on the
units will be 719 feat and 600 feet, respectively. The full gate
output of each turbine will be about 204 MW at 719 feet net head and
155 MW at 600 feet nat head. Each turbine will be provided with a
12,3~foot diameter, straight flow-type butterfly valve., Theae guard
valves will be located within the powerhouse jusat upstream of the
turbines.

13.3 - Generators (%#wx)
The generators for Stage I[11 will be identical to the generators for
Stage [, Type, rating, and excitation equipment are described in

Secrion 3.} - Generators.

1).4 = Governor System {¥¥%%)

The governing systems for Stage II! wil! be identical to the governing
system for Stage I, as described in Seciton 3.4 ~ Governor 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 1, described in
Section 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 systems common to all units will be increased
as required, with piping and duct work extended to provide service to
the new units.

14,2 - Accessory Electrical Equipment (#ix)

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 - TRANSMISSION FACILITIES - WATANA STAGE ILE (wwx)

The raising of the Watana Dam during Stage [Il and, consequently,

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 [Il transmission line will use the existing
corridor {refer to Plate F98, Exhibit F).

15.1 - Transmission Requirements (*#*}

Between 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 Xnik Arm will be by cable with 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 bay., These handle the new line and allow

the installation of a third 75 MVA transformer for local supply,

if required. Similarly, at Knik Arm switching station, a breaker
will be installed in an existing bay to receive tha incoming

Warana line, Between the Knik Arm 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 additicnal
transformer bank at each of 230 kV and 115 kV levels will be provided;
this will involve the addition of two breakers in existing bays. At
the Ester substation in Fairbanks, an additional 130 MVA transformer
bank will be installed to serve the local load; this will require one
new breaker in an existing bay.

15.2 - Switching and Substations {(¥*¥)

The following substation additions will be required as part of Watana
Stage II[I:

15.2.1 - Watana Switchyard (a#x%)

The additional generating units at Watana require a
determination in the switchyard, Circuit breakers will be
added to provide this termination. The additional
breakers will convert the ring bus arrangement, installad
during Stage ! construction, into a breaker-and-a-half
substation.

15.2.2 - Gold Creek Swiktchyard (&%)

Termination of the Stage Il transmission line will be
raquired. This termination will be achieved with the
addition of necessary circuit breakers, and associated
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 a circuit breaker for termination of the
transformer. The added transformer will provide
additional power at 138 kV for distribution by Golden
Valley Electric Association. The transformer bank will
have 13.8 kV tertiary wiandings for coanection of static
var compensation (SVC) equipment. 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 Substaticn (%¥*)

Terminations at this substation are for the additional
Stage III transmission lines from Gold Creek and Knik Arm,
and for an additional 345/138 kV 75 MVA three-phase
transformer. 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
transmission line termination will make the whole
substation arrangement a breaker-and-a-half.

15.2.6 - University Substatioa (*¥¥)

The Stage LIl 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 230 kV and the other to 115 kV.
The power factor from the 230 kV line will be for
digtribution by CEA, and from the 115 kv bus by AMPL.

Both transformer banks will have 13.8 kV tertiary windings
for SVC egquipment connections, Circuit breakers for SVC
equipment connections and local transmission lines are
included.
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16 — LANDS OF THE UNITED STATES (#*x)

The Susitna Hydroelectric Project will include numerous parcels of
federal land wichin :the project boundary as defined in Exhibit G of
this application, Ownership was verified using the Buregu of Land
Management (BLM) Alaska Automated Land Record System which has an
approximate accuracy of 70 percent. Ownership was further verified
from BLM individual case files bringing the accuracy to 95 to 98
petcent. The following is a tabulation of those lands with ownership
and acreage. Included in the list of federal iands are both those
lands which have been selected, but not yet conveyed to non-federal
owners and those lands which have been selectad by and conveyed to
non—federal owners.
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DAMSTITES, QUARRYSITES AND RESERVOIR AREAS

SEWARD MERILDIAN, ALASKA

{Federal Owmarship)

u.s.

ACREAGE SELECTED

AND ALREAB;

TOWNSHIP/Section OHNEREI PLATE U.5. ACREAGE* CONVEYED*
T3IIN,RIW
Section 1 BLM (1) G6 640.0 0
Section 2 BLM (1) 6 640,0 0
T32N,R1W
Section 35 Knikacnu Gb 0 320.0
Section 36 CIRI G6 1] 28.5
T3IN,RIE
Section 1 CIRIL G7 0 235.5
Section 2 CIRIL G7 0 340.7
Section 3 CIRI G7 0 376.5
Section 4 CIRIL G6&G7 0 188, 2
Section 5 CIRIL Gb6 0 19.4
Section 6 BLM (1) G6 607.4 0
Section 7 BLM (1) G6 152.1 0
Seccion 8 BLM (1) G6 160.0 0
Section 9 BLM (1) G6 60.0 0
Section 10 BLM (1) G? 00.6 0
Secticon 11 BLM (1) G? 00.5 4]

* Areas shown are true ar2as at elavacion.

4/ Land Owner

(1) Selected by Cook Inlet Region I[ncorporated

(2) Partially selectad by Cook Inlat Region Incorporated

{3) Selected by Ninilchik Native Association, Inc; Salamatoff
Native Association, Inc,; Seldovia Native Association, Inc.;
Tyonek Native Corporation; Knikatnu,
Inc.; and Chickaloon-Moose Creel Native Assocliation,

(4) Selected by State of Alaska

conveyed at any time.
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DAMSITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd)

TOWNSHIP/Section OWNER
T32N8,RIE
Section 3t CIRI
Section 32 Knikatnu
Section 33 CIRI
Section 34 BLM (1)
TIIN,R2E
Section 1 Tyonek
Section 4 BLM (1)
Section 3 GIRL
Section 6 GIRI
Section 7 BLM (1)
Section 8 BLM (1)
Section 12 Tyonek
Section 13 GIRL
Section 24 BLM (L)
T32R,R2E
Section 22 BLM (L)
Secrion 27 BLM (1)
Section 31 BLM (3)
Section 32 knikatnu
Section 33 Knikatnu
Section 34 Tyonek
Section 35 Tyonek
Section 36 Tyonek
T3IN,R3E
Section 13 BLM (1}
Section la BLM (1)
Section 15 BLM (1)
Section 16 BLM (1)
Section 17 BLM (1)
Section 18 CIRI
Section |9 CIRIL
Section 20 CIRI
Section 21 CIRI
a51011

U.S. ACREAGE
SELECTED AND

PLATE U.S. ACREAGE ALREADY CONVEYED®
G6 0 264.4%
Gé 0 310.0
G65G7 0 251.8
G7 22.9 0
G8 0 189.3
G746G38 137.4 0
G7 0 200.2
G7 0 275.0
G? 57.9 0
G7 00.7 0
G8 0 197.1
Gb&GY 0 207.5
G9 07.4 0
G8 00.2 0
ch 1.2 0
G? 01.1 0
G7 0 48.0
G75G8 0 222.3
G8 0 176.6
G8 0 lel.8
G8 0 120.9
Gl0 43.4 0
Glo 97.8 0
Glo 1og8.8 0
G10 7.2 0
G9&G!LV 59.9 0
c9 0 148.0
G9 0 157.9
G9&CI0 0 149,13
Glo 0 226.2
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DAMSITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd)

U.5. ACREAGE
SELECTED AND
TOWNSHIP/Section ORNER PLATE U.5. ACREAGE ALREADY CONRVEYED*

T3IN,R3E (Cont.)

Section 22 Knikatou Glo 0 148.0
Section 23 CIRI Gl0 0 201.0
Section 24 Tyonek Gl0 0 323.4
T3IN,R4E
Section 2 CIRI Gl2 0 51.7
Section 3 CIRI Gl1&Gl2 0 268.
Section 9 BLM (1) Gl1 38.3 o
Section 10 CIRI Gll 0 0
Section 15 CIRI Gll 0 300.0
Section 16 CIRI Gil 0 95.6
Section 18 BLM (1) Gl0 00,2 0
Section 19 CIRLI (1) Glo (1] 374.4
Section 20 CIRI Gl10&G11 0 4453.7
Section 21 CIR1 Gll 0 391.5
Section 29 BLM (1) Gl0&Gl1 02.7 0
T32N,R4E
Section 25 CIRL Gl2 0 32.6
Section 26 BLM (3) Gl2 225.0 0
Section 34 BLM (1) Gl2 130.0 0
Section 35 Tyonek Gl2 0 388.0
Section 36 Tyonek GlL2 0 262.9
T31N,R5E
Section 1} BLM (1) G13&Gl5 420.0 0
Section 4 BLM (1) Gl3 480.0 0
Section 5 BLM (1) Gl 360.0 0
T32N,R5E
Section 13 BLM (3) Gle 60.0 0
Section 14 BLM (3) Glé 260.0 0
Section 15 BLM (3) Gl4a&Gle 400.0 0
Section lE€ BLM (3) Gla 330.0 0
Section 17 BLM (3) Gla 30.0 0
Section 19 BLM (3) Gl3&Gl4a 160.0 o
Section 20 BLM (3) GlisGla 560.0 0
Section 21 BLM (3) GlisCla 640.0 0
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DAMSITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd)

TOWNSHIP/Section OWNER PLATE
T32N,RSE (Cont.)
Section 22 BLM (3) Gl3,14,15
Section 23 BLM (3) G15&Gl6
Section 24 BLM (3) GlosGll
Section 25 BLM (1) Gl5
Section 26 Knikatnu Gl5
Section 27 Knikatnu Gl23&Gl5
Section 28 CIRIL Gl3
Section 29 BLM (3) Gl3
Section 30 Tyonek Gl3
Section 31 Tyonek Gl3
Section 32 Tyonek Gl3
Section 33 Tyonek Gl3
Section 34 BLM (1) G13sG15
Section 35 BLM (1) G15
Section 36 BLM (1) Gl5
T31IN,R6E
Section 1 BLM (1) Gl7
Section 2 BLM (1) Gl1?
T32N,REE
Section 2 BIM (3) Gl8
Section 3 BLM (3) Gl8
Section 10 BLM (3) Gl8
Section 11 BLM (3) Gl8
Section 13 8LM (1) Gl8
Section 14 BLM (3) Gl8
Section 15 8LM (3) Gl8
Section 16 BLM (3) G18
Section 21 BLM (3) G15,16,18
Section 22 BLM (3) Gl7&G18
Section 23 BLM (3) GL7&G18
Section 24 8LM (3) Gl7&G18
Secticn 25 BLM (1) Gl7
Section 26 BLM (1) Gl?7
Section 27 BLM (1) Gl7
Section 28 BLM (1) Gl15&G17
Section 29 BLM (1) Gl5
Section 30 8LM (1) Gl5
Section 31 BLM (1) Gl5
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U.S5. ACREAGE ALREADY CONVEYED*

U.5. ACREAGE
SELECTED AND

09.3

0L.0
201.0

70.6
482.3
243.2
507.2

00.7
162.5
640.0
640.0
640.0
640.0
640.0
640.0
630.2
496.0
3g2.2
333.6

(== ==

372.2
238.13
47.3

i8.1
127.7
196.5
204.3
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DAMSITES, QUARRYSITES AND RESERVO[R AREAS (Cont'd)

U.S. ACREAGE
SELECTED AND
TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED*

T32N,RG6E (Cont.)

Section 32 BLM (1) Gl5 256.1 1]
Section 33 gLM (1) Gl15&G1l6 184.,9 ]
Section 34 BLM (1) Gl17 257.8 0
Section 35 BLM (1)} Gl7 396.5 0
Section ¥ BLM (1) G17 633.3 0
T3IIN,R7E
Section 1 BLM (1) Gl9 338.0 0
Secrion 2 BLM (1) Gl9 634.4 0
Section 3 BLM (1) Gl9 629.8 0
Section & BLM (2) GL75G19 495.8 0
Secrion 5 BLM (1) GL7 332.4 0
Section 6 BLM (1) Gl7? Wz.3 0
Section 10 BLM (3) Gl9 88.1 0
Section 11 BLM (2) Gl9 J1l.4 (]
Section 12 BLM (2) Gl9 621.8 0
Section 13 BLM (3) Gl9 141.4 0
Section l& BLM (1) Glg ol.1 0
T32K,R7E
Section 3 BLM (3) G20 246.4 0
Section A BILM (3) Gl8&G20 160.7 ]
Sectiom 7 BLM (3) Gl8 166.5 0
Secticn 8 BLM (3) cla 331.0 0
Section 9 BLM (3) Gl8&G20 517.5 0
Section 10 BLM (3) G20 1.9 ]
Section 16 BLM (3) GLB 141.8 0
Section 17 BLM (3) Gl8 637.5 0
Section [8 BLM (3) Gl8 563.9 0
Section 19 BLM (3) Gl18 601.8 ]
Section 20 BLM (1) Gl176G148 640.0 0
Section 21 BLM (3) Gl7,Gl8&G20 191.56 0
Section 22 BLM (3) Gl94&G20 60,7 0
Section 27 BLM (3) Gl9 174.4 0
Section 28 BLM (3) Gl7aGl9 624.1 0
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DAMSITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd)

U.S. ACREAGE
SELECTED AND
TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED*

T32N,R7E (Cont.)

Section 29 BLM (1) Gl? 640.0 0
Section 30 BLM (1) Gl7? 605,5 0
Section 31 BLM (1) Gl7? 640.5 0
Section 32 BLY (2) Gl? 640.0 0
Section 33 BLM (3) GL7&G19 640,10 0
Seccion 34 BLM (3) Gl9 423.5 0
Section 35 BLM (3) cl9 53.5 0
Section 36 BLM (3) Gl9 11.0 0
T33N,RJE
Section 27 BLM (4) G21 80.2 0
Section 28 BLM (4) G2l 40.0 0
Section 33 BLM (4) G20&G21 4.0 0
Section 34 BLM (4) G204G21 182.9 0
TION,REE
Section 4 BLM (3) G23 08.2 0
T31N,R8E
Section | BLM (3) G24 56,9 0
Section 7 LM (3) cl9 386.4 0
Section 8 BLM (3) Gl9&G24 535.0 0
Section 9 BLM (3) G24 576.7 0
Section L0 BLM (3) Gl 372.9 0
Section 11 BLM (3) G264 138.5 0
Section 12 BLM (3) G24 287.9 0
Section 13 BLM (3) G23&G24 598.6 4]
Section l4 BLM (3) G23&G24 612.2 0
Section 15 BLM (1) G235G24 640.0 0
Section 16 BLM (3) G244&G23 280.3 0
Section L7 BLM (3) Gl19,622&G24 334.7 0
Section 18 BLM (3) Gl9 353.1 0
Section 21 BLM (3) G213 182.3 0
Section 22 BLM (1) G23 248.9 0
Section 23 BLM (3) G23 09.1 0
Section 24 BLM (3) G23 55.1 0
Section 27 8LM (3) G23 06.1 0
Section 28 BLM (3) G23 245.8 ¥
Sececion 33 BLM (3) G23 138.4 0
351011 A-16-7



DAMSITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd)

U.S. ACREAGE
SELECTED AND

TOWNSHIP/Section OWNER PLATE U.5. ACREAGE ALREADY CONVEYED=*
T30N,R9E
Section I BLM (3) G26 143.0 0
Section 12 BLM (3) G26 105.3 0
Section 13 BLM (3) G26 05.8 0
T3LN,R9E
Section 6 BLM (3) G24 49,2 0
Section 7 BLM (3) G24 00,7 0
Sectiom 17 BLM (3) G248G25 178.0 0
Section 1B BLM (3) G23&G24 450.2 0
Section 19 BLM (3) G23 175.3 0
Section 20 BLM (3) G2I&G2Z4 432.8 0
Section 21 BlLM (3) G25 499.1 0
Section 22 BLM (3) G25 267.1 0
Section 23 BLM (3) G25 185.4 0
Section 25 BLM (3) G25 280.1 0
Section 26 BLM (3) G25 316.2 0
Section 27 BLM (3) G25 309.3 0
Section 28 BLM (3) G25 107.8 0
Section 36 BLM (3) G2556G26 408.1 0
T30,R10E
Section 6 BLM (3) G26 216.0 0
Section 7 BLM (3) G265G27 389.3 0
Section 8 BLM (3) G27 313.7 0
Section 9 BLM (3) G27 170.8 0
Section 10 BLM (3) G27 96.4 0
Section 11 BLM (3) G27 312.9 0
Section 12 BLM (3) G27 254.6 0
Section 13 BLM (1) G27 120.2 0
Section 14 BLM (3) G27 105.1 0
Section 15 BLM (1) G27 251.1 0
Section 17 BLM (3) G27 77.9 0
T3IN,R10E
Section 31 BLM (3) G26&G27 143.2 0
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DAMSITES, QUARRYSITES AND RESERVOIR AREAS (Cont'd)

U.S. ACREAGE
SELECTED AND

TOWNSHIP/Section OWNER PLATE U.S. ACREAGE ALREADY CONVEYED®
T29N,RLIE
Section 1 BLM (3) G29 45,2 0
Section 2 BLM (3) G29 199.2 0
Section 3 BLM (3} G29 222.6 0
Section & BLM (3) G29 68,2 0
Section 3} 8L (3) G29 176.6 0
Sectian 6 BLM (3) G29 135.3 0
Section 9 BIM (1) G29 00.4 0
Section 10 BLM (3) G29 204.5 0
TION,RLIE
Section 7 BLM (1) G27&238 293.8 0
Section 8 BLM (3) G28 0l.8 0
Section 17 BL® (3) G28 241,0 0
Section 18 BLM (3) G27&G28 280.4 0
Section 20 BLM (1) G28 445.9 0
Section 21 BLM (1) G28 00.9 0
Secticon 25 BLM (3} G29 21.2 0
Section 28 BLM (3) G28&G29 177.9 0
Section 29 BLM (1) G28a29 480.0 0
Section 32 BLM (1) G29 482.7 0
Section 33 BLM (3) G29 537.3 0
Section 34 BLM (1) G29 640.0 0
Section 35 alM (3) G29 471.8 0
Section 36 BLM (3) G29 35.46 0
TOTAL 61,628.0+ 7,430+
851011 A-16-9




ELECTRICAL TRANSMISSION LINE CORRIDOR RIGHT-OF-WAY ACREAGES
(Federal Ownership)

SEWARD MERIDIAN, ALASKA

TOWNSHIP/Section OWNER
T13N,R2W
Section 4 V.8, Army
Section 5 U.5. Aroy
Section 7 U.S, Army
Section 8 U.S. Army
Section 18 U.s. Army
Section 19 U.S. Army
Section 30 V.S, Army
Section 3l U.S. Army
T14K,R2W
Section 19 U.S. Army
Section 20 U.S. Army
Seccion 21 U.S. Army
Section 22 U.S5. Army
Section 28 U.S. Army
Section 133 U.S. Army
TiaN, 3w
Section 9 U.S. Army
Section 10 U.S5. Army
Section 11l U.S5. Army
Section 13 U.S. Army
Section l4 U.S. Army
Section 24 U.S5. Army
TILN, IW
Section 3 BLM (3)
Secrcion 4 BLY (3)
Section 5 BLv (1)
Section 6 BLM (3)
TI2N,RIE
Section 13 BLY (3)
Section 23 BLY (3)
Section 24 BLM (3}
Section 26 BLY (3)
851011

U.S. ACREAGE
SELECTED AND

PLATE  U.S. ACREAGE*  ALREADY CONVEYED
G30 10.21 0
630 35.51 0
G130 37.20 0
G30 06. 36 0
¢30 30.68 0
G30 30. 66 0
G30 30.31 0
G30 04.46 0
G30 33. 66 0
G30 31,36 0
G30 38.29 0
30 03.06 0
G30 31,12 0
630 36.52 0
G30 19. 56 0
G30 33.29 0
G30 05.31 0
G30 14.15 0
G30 44.50 0
30 24.64 0
639 62.7 0
G39 54,77 0
G39 62.74 0
639 61.36 0
G39 11,77 0
G39 3%.22 0
G319 33.23 0
639 07.35 0

A-16-10



ELECTRICAL TRANSMISSION LINE CORRIDOR

RIGHT-OF-WAY ACREAGES (Cont'd)

TOWNSHIP/Section OWNER
Section 27 BLM (3)
Section 28 BLM (3)
Section 29 BLM (3)
Section 30 BLM (3)

T32N, R2E
Section 3 BLM (3
Section 4 BLM (3)
Section 8 BLM (3}
Section 9 BLM (3D
Section 17 8LM (3)
Section 18 BLM (3)

TI3N,R2E
Section 25 BLM (4)
Section 34 BLM (&)
Section 35 BLM (&)
Section 36 BLM (4)

T3I2N,R3E
Section 2 BLM (3)
Section 3 BLM (3)
Section 11 BLM (3)
Section 12 BLM (3)

T32H,R4E
Section 7 BLM (3)
Section 8 BLM (3)
Section 13 BLY (3)
Section 14 BLM (3)
Section 15 BLM (3)
Section 16 BLM (3)
Section 17 BLM (3)

T32N, R5E
Section 18 BLY (3)
Section 19 BLM (1)
Section 20 BLM (3)

SEWARD MERIDIAN SUB-TOTAL

851011

U.S. ACREAGE
SELECTED AND

PLATE  U.S. ACREAGE*  ALREADY CONVEYED
G39 38.03 0
339 38.03 0
G39 37.95 0
39 02.70 0
G39 41.90 0
G39 20,02 0
G39 36.99 0
G39 24.88 0
G39 07.91 0
G39 42,13 0
G40 34.20 0
G40 09.28 0
G40 4%.90 0
G40 07.81 0
G40 19.69 0
G40 37.52 0
G40 22.42 0
G40 40.01 0
G40 34.69 0
G40 15.67 0
G40 37.10 0
G40 37.10 0
G40 35.22 0
G40 37.10 0
G40 21.43 0
G40 16.43 0
G40 20.47 0
G40 07.68 0

1,598.31¢
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ELECTRICAL TRANSMISSION LINE CORRIDOR

RIGHT-QF-WAY ACREAGES {Cont'd)

FAIRBANKS MERIDIAN, ALASKA

TOWNSHIP/Section QWNER
T125,R7W
Section 7 AK R.R.
Section 17 AK R.R.
Sectiaon 18 AK R.R.
T75,R8W
Seckbion 2 USAF
Section 25 USAF
Seckbion 26 USAF
T7S,R7W
Seccion 5 USAF
Section & USAF
Section 7 USAF
Section 8 USAF
sec%ion 18 USAF
Section 19 USAF
T65,R7W
Section & BLM (4)
Section 9 BLM {(4)
Section 16 BLM (4)
Section 17 BLM (4)
Section 20 BLM (&)
Seccion 21 BLM (4)
Section 29 BLM (4)
Seccion 32 BLM (4)
FAIRBANKS MERIDIAN SUB-TOTAL

TOTAL

851011

U.S5. ACREAGE
SELECTED AND

PLATE  U.S. ACREAGE*  ALREADY CONVEYED
46 0 43.77
G46 0 15.71
G46 0 14.52
G48 23.27 0
G48 51,86 0
48 51.86 0
48 48,93 0
48 02.76 0
48 51.36 0
G48 00.50 0
48 51.86 0
G48 28.59 0
49 49.43 0
G49 48.70 0
G49 48,25 0
c49 00.45 0
G49 34,86 0
49 13.81 0
49 49.63 0
49 51.78 0

681.90+
2,280.21+
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ACCESS CORRIDOR RIGHT-QF-WAY ACREAGES
(Federal Owaership)
FAIRBANKS MERIDLIAN, ALASKA

U.S. ACREAGE
SELECTED AND

TOWNSHIP/Section QWNER PLATE U.5. ACREAGE* ALREADY CONVEYED
T185,R4W
Section 16 BLM G53 19.80 1]
Section 21 BLM G533 24.74 0
Section 22 BLM G53 00.23 1]
Section 27 BLM G353 02.09 0
Section 28 BLM GS3 23.43 1]
Secction 33 BLYM G53 20.00 0
Section 34 BLM G513 06.41 D
T195,R4W
Section & BLM G53 29.59 0
Section 5 BLM G53 06.41 0
Section 8 BLM G53 29.94 0
Section 16 BLH G53 20.70 0
Section 17 BLM G53 08.41 0
Sectton 21 BLM G53 23.57 0
Section 22 BLM G53 04.95 0
Section 27 BLM G513 25.35 0
Section 34 BLM G53 25.61 0
T20S, R4W
Section 3 BLM G53 25.35 0
Section 10 BLM G513 26.73 0
Section la BLM G5] 18.93 0
Section 15 BLM G53 08.25 0
Seetion 23 5LM G531 22.64 0
Section 24 BLNM G54 12 48 0
Section 25 BLM G54 24 .86 0
Secrion 36 BLM G5e 24,97 O
T21S,R4W
Section 1 BLM G54 28.28 0
Section 11 BLM G54 34,94 (4}
Section 12 BLM G4 031.36 0
Section l4& BLM G54 24,63 0
Section 23 BLM G54 24.38 0
Secction 26 BLM G54 24,38 0
451011 A-16-13




ACCESS CORRIDOR RIGHT-OF-WAY ACREAGES (Cont'd)

U.S. ACREAGE
SELECTED AND

TOWNSHIP/Section OWNER PLATE U.5. ACREAGE* ALREADY CONVEYED

Section 27 BLM G54 0G.11 0

Section 34 BLM G54 25,30 0

Section 135 BLM G54 01.00 ¢]
T22S,Ral

Section 3 BLM G5 24.139 0

Section 10 BLM G54 24.53 o

Section 15 BLM G54 26.96 1]

Secction 16 BLM G54 08.55 0
FAIRBANKS MERIDIAN SUB-TOTAL 686,25+

SEWARD MERIDIAN, ALASKA

T3IN,RIW
Section 3w BLM (1) G59 26.20 0
Section 4% BLM (1) G59 27.92 0
Section 5% BLM (1) G59 12.92 0
Section 6% BLM (1) 59 21.80 0

T32N,RIE
Section 23 BLM (3) G58 14.19 0
Section 24 8LM (3) G58 27.63 0
Section 26 BLM (3) G58 12.91 0
Section 27 BLM (3) G58 29.85 0
Section 28 BLM (3) G58 24.33 0
Section 29 BLM {3) G58 13.52 0

T32N,R2E
Section 2 BLM (1) G57 15.01 0
Secrion 3 BLM (3) GS7 28,29 0
Section 4 BLM (3) G57 06.29 0
Section 8 BLM (3) G58 07.92 0
Section 9 BIM {3) G574&G58 3l1.71 0
Section 17 BIM (3) G58 21.70 0
Section 18 BLM (1) G538 13.94 0
Section 19 BLM (3) G58 13.94 0

851011 A-16-14



ACCESS CORRIDOR RIGHT-OF-WAY ACREAGES (Cont'd)

TOWNSHIP/Section OWNER
T33N, R2E
Section 35 BLM
Section 36 BILM
T32N,R3E
Section 2 BLM
Section 3 BLM
Section 11 BLM
Section 12 BLM
Section 13 BLM
T3I2N,4E
Section 11 BLM
Section 12 BLM
Section 13 BLM
Section 1% BLM
Section 15 BLM
Section 16 BLM
Section 17 BLM
Section 18 BLM
T32N,R5E
Section 3 BLM
Section 4 BLM
Section 5 BLM
Section 8 BLM
Section 10 BLM
Section 15 BLM
Section 17 BLM
Section 18 BLM

SEWARD MERIDIAN SUB-TOTAL

TOTAL

851011

(&)
(4)

(3
(3)
(3)
(3)
(3)

(1)
(3)
(3)
(3)
(3)
(3
(3)
(3)

(3
(3)
(3)
(3
(3
(3)
(3)
(3)

U.5. ACREAGE
SELECTED AND

PLATE U.S5. ACREAGE™ ALREADY CONVEYED
G57 19.42 0
G57 26. )4 1]
G57 01.15 0
G57 37.09 0
G57 28.62 0
G57 20.09 0
G57 07.22 0
G56 22.96 0
G536 16.60 0
G56 21,23 0
G56 10.80 0
G56 26.8b 0
G57 24.72 0
G57 24.75 0
G57 24 .45 1]
G56 47,60 0
G56 26.86 0
G56 28,06 0
G56 26.46 0
G56 25,32 0
G56 09.51 0
G56 09.62 0
G56 23.69 0

863.59+
1,549,854+

A-16-15
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TABLE A.l: PERTINENT PROJECT DATA (Page | of &)
Stage 1 stage 111/ Stage 1114/
item Watana Devil Canyon Hltanls Devil Canyon
Hydrolo,
= Average River Flow (cfs) 8,050 9,160 ———- ——-
- Pask Flood Inflows (cfs)
. PHF 326,000 358,000 with Watana —_—— 339,000 with Watana
362,000 without Watans 362,000 without Watana
« 10,000-year 174,000 184,000 without Watana ——- ————
« 5)~year 89,500 46,000 with Watana —-—— 44,600 with Watana (¥Yr 2008)
94,800 without Watana 35,300 with Watana (Yr 2020)
94,800 without Watana
. 25~year 79,800 44,600 with Watana _—— 43,200 with Watana (Yr 2008)
84,500 without Watana 31,600 with Watana (Yr 2020)

84,500 without Watana
- Paak Flood Flows through
the Dam (cfa)

. PWF 302,300 351,000 with Watana 283,600 333,000 with Watana
+ S0-year 34,000 42,000 with Watana 33,900 42,000 with Watana

Resarvoir Chsracteristice

= Normal Wazimum Opergting Level 3/ 2,000 1,455 2,185 ——a-

- Maximum Level, PWP 2,0172.1 t465.6 2,199.13 1,4613.1

~ Minimum Operating Level 3/ 1,850 1,405 2,065 ———-

-~ Area at NMOL (acres) 19,900 7,800 18,000 —

- Langth at NMOL (wiles) 39 26 48 -

- Total Storage (acre-feet) 4.3 x o6 1.1 = 106 9.5 x 106 ————

- Live Storage (acre-feet) 2.4 x 106 0.35 x 106 3.7 x 106 ———

Maximum Allowable

Surcharge Leve] for
S0-year Flood 3/ 2,014 1,456 2,193 ———
- Average Tailwater 3 1,455 850 1,455 ———

Project Outputs
- Dependable Plant Capability 360 600 1,020 ————

{December~January) (M)

- Nowinal Plant Capability (m) 4/ 440 680 1,110 ——-
- Annual Generation (GWh)

. Firm 1,950 4,4902/ 5,7202/

. Average 2,400 4, 7502/ 6, 9002/

Watana Stage | daca as ahown applies both before and after construction of Devil
Canyon, except where indicated for Stage I1Il. Devil Canyon Stage II data, as shown, applies both
befors and after construction of Watana Stage 1[Il except where indicated otherwise for Stage LII.
i’ Total generation from Watana and Devil Canyon.
/ Cuntour elevation (feet above mean sea level)
4/ pc average operating head




TABLE A.1 (Page 2 of 4)
Stage 1 stage 111/ Stage 530Y
Itenm Watana Devil Canyon Watana Devi] Canyon
Dams
- Type Earth/Rockfill, Concrete Arch Earth/Rockfill ———-

- Crest Elevation 3/

- Crest Length (ft)

- Height Above Foundation 3/
Crest Width {ft)

Upstream Slape (H:V)
Downstream Sltope (H:V)
Allowance for Se;tlement (ft)
Top of Parapet 3

Diversion

Z Recurrence Interval of
Design Flood {yrs)

- Cofferdawns

. Type

. Upstream Crest Elevation 3/
. Downstream Crest Elevation 2
. Maximum U/S Water yevel

for Design Flood 3

=~ Tunnels
. Number/Type

. Diameter {ft)

. Capacity for Design Flood (cfs)

Outlet Facilities

- Control Structures

Diameter (in)

Water Passage Diameter {(Fft)
Capacity (cfs)

Inctined Core

2,027
2,700
702
35
2.4:1
2:1
2
H.n.

50

Earth &
Rockfill
1,550
1,495

1,532

2 - Circular,
Concrete-Lined
36
77,000

6-Fixed Cone Valves
78
28
24,000

{Earth/RockEill
Saddle)
1,663 (1472)
1,650 (950)
646 (245)
20 (35)
N.A. (2.4:1)
N.A. (2:1)
0 (2)
1,466.0

25

Earth &
Rockfill
947
898

944

[ - Horseshoe,

Concrete-Lined
35.5

43,300

7-Fizxed Cone Valves
4-102, 3-90
B.5/7.5

42,000

Central Core

2.210
4,100
B85
35
2.6:1
2:1

5

N. A.

6-Fixed Cone Valves
78
23
10,000

o

N.A. - Not Applicable

1/

3/ See first page of thia Table,

See firut page of this Table,



TABLE A.1 (Page 3 of 4)
Stage I Stage 111/ Stage 1111/
Item Watana Devil Canyon Watana Devil Canyon
Spillwa
- Capacity at 50-yr
fFlood surcharge (cfs) 258,000 240,000 220,000 _——
~ Capacity at PMF aurcharge (cfs) 278,400 309,000 259,600 291,000
- Control Structure
. Type Gated Ogee Gated Ogee Gatcd Ogee ————
. Crest Elevation 3/ 1,950 1,398 2,135 —-—-=
. Gates
Number l 3 3l -——-
Dimensiona (HxW, fs} 64 x 44 58 x 48 64 x 44 ———-
Top of Gate Level 2 2,014 1,456 2,199 ———
Chute Width (fc) 164 x 120 176 x 150 164 x 120 -——

Energy Dissipation

Power Intakeas
- Intake Structures
. Number of Levels
» Number of Shutters per Level
. Dimensions of Shutters (Hxw, fr)
= Control Gates
Numbe r
. Dimensions (HxW
- Invert Elevation 3/

ft)

Power Tunnels

- Number

- Type

- Concrete-Lined Diameter (ft)

Penstocks

= Humber

- Type

- Diameter (ft)
. Concrete-1ined
. Steel-lined

Flip bucket

Mulci-level, Gated
5
&4

25 x 24

4
24 x 12
1,800

2
Inclined/Horizontal
24

&4
Horizontal

18
15

Flip bucket

Multi-level, Gated
2
&4

20 x 4+

+ 4
24 1 20
1,365

See Penstocks
See Penstocks
See Penstocks

4
Incl ined/Horizontal

20
15

Flip bucket

Multi-level, Gated

4

6
25 x 24

6
25 x ]2
1,800 & 2012

3
Inclined/Harizanal
24

6
Horizontal

18
15

———

See First page of this Table.

1/
3/ see first page of this Table.
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TABLE A.1 (Page 4 of 4)
Stage 1 Stage 11/ Stage 111l/
Ttem Watana Devi anyon Watana Devil Canyon
Powerhouses
- Type Underground Unde rground Underground _————
- Cavern Size (I, x W x H, fr) 365 x 78 x 136 160 x 74 x 126 520 x 78 x 136
- Turbine (No. and Type) 4 Vertical 4 vertical 6 Vertical ———
Francis Francis Francis
- Speed {rpm} 257 225 257 -—--
- Nominal Unit Capability at
Average Operating Head (MW) L10 170 185 ———-
~ Maximum Unit Capability
. Net Head (ft) 537 600 719 ———-
. Flow {cfs) 3,080 3,790 3,800 ——--
. Output (MW) 125 173 200 ———-
- Minimum Unit Capability
. Net Head (ft) 184 545 600 -——-
. Flow (cfs) 2,310 3,615 3,316 a——
. Output (MW) 65 150 150 -——-
- Geuerators
. Type Vertical Vertical Vertical ———
Synchronouas Synchronous Synchronous
Rated Capacity (MVA) 223 192 223 -
Alr Cooled Alr Cooled Air Cooled
. Power Factor ¢.9 0.9 g.,9 -———-
. Voltage (kV) 15 15 15 ———
. Frequency (Hz) 60 60 60 ————
« Speed, rpm 257 225 257 ————
~ Transformers
. Location Upstream Gallery Upstream Gallery Upstream Gallery ———-
. Cavern Size (L x W x H, fr) 308 x 45 x 40 446 x 43 x 40 414 x 45 x 40
+ Number [ 12 g9 -
. Rating (MVA) 150 70 150 -———

voltage (kv)

Tailrace Tunnels
= Number/Type

Diameter (Fft)
Surge Chamber Size (1, x W x H, ft)

15~345/1.73
Single Phase

! - Horseshoe,

Concrete-Lined
34

250 x 50 x 150

15-345/1.173
Single Phase

1 - Horseshoe

Concrete-Lined
8

20 = 75 = 190

15-345/1.73
Single Phase

2 - Horseshoe
Concrete-lined
34

445 x 50 x 150

N.A. - Not Applicable

1/ see Firat page of this Table,



FIGURES



PROPOSED PROJECT LOCATION
FIGURE A.1






