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1.

STAGED CONSTRUCTION OF THE SUSITNA HYDROElECTRIC PROJECT.

A. Action Item

Approval ~ incorporate stag~ construction of the Watana facilities into
the Susitna Hydroelectric Project, lnd to upd~te and/or optimize other
features. as appropriate. See Figure 1, Plan Ind Schedule.

B. Background

The Application for License before the Federal Energy Regulatory Commiss­
ion (FERC), submitted February 1983. proposes a two-stage project on the
Sus1tna River. The fiMt stage would be a facility at the Watana site
with the dam built to an elevation of 2,205 feet, a second facility at
the Devil tanyon site would have a de built to an elevation of 1,465
feet. Several planning studies determined that this arrangement optimi­
zes the power development of the Susitna River.

At the February 1985 Board meeting. Staff reporUd on a preliminary
analysis of staged construction of the Watana facility which' indicated
that the Project, as presented in the FERC License Application. is still
the opt1lrllm plan, however. the staged constnlction would (1) result in
lesser initial cost (and thereby might facilitate ~inancing), (2) require
a smaller State contribution, and (3) provide additional declsion points '
in the project plan and schedule that would allow project development to
be more closely aligned with actual system growth. The benefits of
staging would be at the expense of a sanewhat higher eventual total
projKt cost.

Staff M!'COO"mended, and the Board authorized, further studies be completed
to con1ina the prelilllinary assessments of the staged project in the areas
of engineering, economics, finance. and environment. This Action Item
reports on those studies.

c. Issues

Eng1neer1n9... The staged project would be constructed in three
stages instead of the CtIrrently proposed two stages. The stages
would be:

Stage I - Watana Initial Dam - Dam Crest Elevation 2025
Stage II - Devil canyon Dam - Da. Crest Elevation 1465
Stage III - Watana High Dam - Dam Crest Elevation 2205

Supplement 1 describes the engineering aspects of construction
stagir.g. and contains the report of the Engineering External Review
Panel on Staging.·

2. Pro ect Cost a-nd Economics. Staging the Watana development would
re uce lnltll construct on costs and the required state contribu­
tion for rate stabilization. However, total construction costs of
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the t~l"u-stage development will ~a higher than those of the two­
stage development, and bonding requirements will be greater.
Staging the Watana Dam reduces the benefit/cost ratio of the License
Application scheme by a modest degree as reported in February.

Supplement 2 provides estimated construction cost in both real and
nomi nal dollars and provides an economic coepartson between the
two-stage and three-stage projects.·

3. Power and Energy. The three-stage p~ject would p~vide the oppor­
tunity to align project capacity 'and energy more closely with actual
regional demand growth as it occurs in the future. There would be
tncreased flexibility in timing the Susftna project increments to
match the utility needs.

Supplement 3 descrfbes energy and r.apac1 ty data (or the staged
project, and provides a·comparison between the two-stage and three­
stage projects. *

4. Finance. The amount 01 bonds required to fund the construction of
the first two stages of the three-stage project is less than that
required under the FERC concept. However. due to inflation and some
real cost differences, the bonds required to construct all three
stages is greater than that required under the FERC concept.

Due to the relatively greater usability and lower initial costs, the
three-stage project reduces the amount required for the utilities to
be fully rate stabilized.

Supplement 4 proVides an analysis of financing alternatives for the
two and three stage project. the cash flO'fll requirements, and an
analysis of state contributions.·

5. Environment. The aquatic impacts of the Stage III of the ~roject

(Watana High Dam and Devil Canyon Dam) would remain essentially the
same as the currently proposed project. The intenoodi ate stages,
Stage I (Watana Initial Dam) and Stage II (Wauna Initial Dam and
Devil canyon Dam) would have different downstrelm effects because 01
less capability to reregulate the annual river flows. and
consequently. I somewhat different thermal regime 10r the Watana
reservoir. During the early years of the Project this cooler
thermal regime results in an increased ice cover downstream from the
dams as compared to the full developme"t. with a resultant increase
in overtopping flOW! of cooler water into aquatic habitat in the
side sloughs of the middle river. This may have a negative impact
on the survival of incubating salmon in these sloughs. Ho~ever, it
is possible to mitigate ",r Or this impact by placing berms and dikes
so as to completely protect the slough from overtopping flows.

A decision to pursue three stage development of the Susitna
Hydroelectric Project would generally have no major adverse impacts



or. any wildlife or botanical resources within the project area.
From a wildlife or botanical resource viewpoint, three stage
development would in fact have several advantages over the current
license application project. Under this plan approximately 15,000
acres of wildlife habitat, which would be inundated by the High
Watana impoundment, would not be inundated for roughly 10 year!.
Construction acttvities would continue over a longer period of time,
and thus disrupt wildlife for a longer period. However, the level
of disturbance to wildlife during Stage III ccnstructfcn would be
less due to the reduced magnitude of the ccnstruct tcn effort, the
presence of an existing infrastructure developed during Stages I and
II, and the extension of the time period during which public access
would be prohibited. Since Devil Canyon pool would inundate one of
the principal borrow areas for fill material for the Watana Damsite,
it ~ould be necessary ta"open additional boM"ow areas when Watana
Dam is raised in Stage III.

The primarJ effect of staged construction on cultural resources are
twofold. First, it would reduce the nurrber of archeogical sites
1nHi a11y impacted by reservoi r f1 oodin9. Second, it wou 1d a11 ow
more time for studying those sites and for implementing the cultural
resources mitigation plan. While t~e total construction workhours
would be less and the construction period would be less, and the
construction period would be reduced by one year for Stage I as
compared to Hi gh Watana, the total nulfber of workers requ1 red at
peak construction woul d be s iml1 ar. Workforce requi reeents for
Stage II (Devil Canyon) would not change. A workforce (which would
be smaller than for Stage 1) would be required to construct Stage
III. Therefore, the general size and timing of socioeconomic
effects are not anticipated to differ substantially for Stages I and
II than for the License Application. Adding Stage III would result
in continued but smaller project-related employment opportunities
and attendant socioeconomic effects.

Supplement 5 provides an assessment of the environmental effects of
the staged project and a comparison wi th the currently proposed
project. '*

6. Licensing. The staged project will require additional environmental
evaluation by FERC staff to pemit preparation of a Final
Environmental Impact Statement (FEIS). This additional period of
evaluation could delay the completion of the FEIS I resul t1ng in a
corresponding del~y in the current hearing schedule. FERC has asked
to be promptly apprised of Board action so that appropriate resource
planning can take place.

o. Costs of Revising License Application

A decision to proceed with revising the application is anticipated to
increase the Power Authority project 1icensing costs by approximately
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$972,000 not including legal fees. Table 1 shows the source of the
additional costs.

Table 1. Estimated Additional Consultant Costs for Licensing
to Cover Project Staging

FY85 FY86
Engineering $94,000 $298 ,000
Envi ronment 56,000 149,000
Geotechnical
Licensing and Permitting 20,000 20,000
logistics
Heed for Power 85,000 59,000
Transmission 56,000 46,000
Hydrology 54,000 5,000
External Review Panel 30,000
Management and Adminis~rat1on

395,000 577,000Total
Grand Total $972 ,000

E. Project Schedule

Considering only the lfcenstng delays acculTlJ1ated to date, the project
full power on-line date has slipped from 1993 to 1997; this latter date
can be changed to 1996 with staging. Table 2 shows on-line dates for the
current and staged project!.

Tab'e 2. Online Oates for the Current and Staged Projects
Assuming Final Design Authorization in December 1985

Watana Initial Dam
First Unit Power
Full Power

Devil Canyon Dam
First Unit Power
Full Power

Wauna High Oam
First Unit Power
Full Power

Current Project

MIA

2002
2002

Oct. 1996
Dec. 1997

Staged Proj ect

Oct. 1995
Dec. 1996

2002
2002

200S
2008

The shorter construction time r·) ... Uatana Initial Dam results in a one
year reduction for the on-line date of the first stage. In addition,
there is increased opportunity to adjust cn-t ine dates of the several
staqes to more closely match project energy and capacity with system
demands.
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The on-line dates suggested here reflect the initiation of design and
geotechnical programs in December 1985. The design and geotechnical
programs are critical path activities and projected on-line dates are as
sensitive to delays in initiating these programs as they are to the
licensing date.

F. Staff Findings.

1. Staged construction is practical from an engineering point of view.

2. Although the Project, IS presently incorporated in the Lfcensing
process, has the opt teum dam height from an economic perspecti ve,
staged construction would provide several benefits:

A) Staged construction would lawer initial development costs. but
would increase real project costs about 91.

B) Staged construction would a11gn project energy and capacity
more closely with actual system demands, and would provide
greater fl exibil ity in responding to future rates of system
growth.

C) Staged construction would lower the required state investment
in tha project and co~\ld facilitate financing of the project.

D) The environmental impacts of the staged project are only
modestly greater than the current project and are within
acceptable bounds with mitigation.

G. Options

1. Approve:

A) Incorporation of staged construction of the Watana facilities
as part of the proposed project. and

B) COq)letion by stafi of required studies and preparation of
asateriah necessary for their submission to FERC, including
those revis fons to the phys i ca1 arrangement of the project
other than staging. which are considered to be des1reable rreans
of reducing the project cost; and

C) Staff enlisting advice from counsel for procedural actions with
FERC to the extent necessary to assure orderly and expeditious
pursuit of the EIS process and. ul t tma tely , the FERC license;
and

0) Staff approaching FERC with counsel to submit necessary
documentat ton to allay FERC's concerns with budget and
schedule. and to detennine FERC L1cense schedule implications
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of staging. These implications will be cO!l1TlUnicated to the
Board as soon as they are determined; and

E) Taking funds for the License revision f!"'OlJI the $1.2 million
Board Contingency Fund.

2.

A) Disapprove incorporation of staged construction of the Watana
facilities and thereby confirm the Board's cornnitment to the
currently proposed project, and

B) Authorize staff to prepare materials necessary for updating the
Application for License to reflect realistic on-line date.

H. Recommendations

Option 1.
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Supplement 1

ALASU POW'lR AlTI'BORIT'f

SUS1TNA BYbRO!L!CTRIC PROJlCT

STAGED CONSTRUCTION

!NGINlERING

1. Staged Construction Concept

The Application for License before the Federal Energy Regulatory Commis­

sion (FERC). submitted February 1983. proposes a two-stage project on the

Susitna River. The first stage would be a facility at the \lataaa Sitl!l

with the da.m built to an elevation of 2205 feet (see Figure 1-1). and a

second facility at the Devil Canyon site. vith the dam built to an eleva­

tion of 1463 feet (see Figure 1-2). Pla.nning studies indicate that this

arrangement optimizes the power deve Lo peient of the Susitna River.

While the proposed dam height provides the ~ost cost effective approach to

achieving the optimum power development of the river, it requires a large

initial investment in the Watll08. stage of the project and would result in

a period during which it i. anticipated there would be some excess capa­

c i ty.

A three-stage project could be initiated by the construction of \latana Dam

to a creet elevation of 2025 feet (see Figure 1-3). With ita crest at

elevation 2025, the dam would require substantially lellS material, con­

struction time would be reduced and only four of the planned six units

would be installed. Development of the transmission system would also be

staged to match tranamis8ion capacity with generating capacity (see Figure

1-4). These changes would allow Stage I of the project to be brought on

1't3820 .10
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line at a lower coat. althougb with reduced capadty and eneriY. After

completion of Stage 1. Stage 11. con.iating of Devil Canyon Dam, would be

~onstructed. The De~il Canyon facility i. identical with that in the YERC

Application for License.

When load growth indicates the need I Stage 111. Watana Higb Dam. would be

constructed by rai.ing the Vatana Initial Oalll to the fu l I height des­

cribed in the F"ERC Application for License (see Figure 1-5).

II. External Review Panel of Consultantl

The staged construction concept was presented in detail to the External

Review Panel of Consultants on 15 April 1985. Their report ( copy

attached) coa f L tiI1S the feasibility of the staging concept. The report

alao raises the issue of the surface powerhouse in place of the under-

ground facility included in the FERC Application for License.

The possibility of a surface powerhouse was evaluated in the summer of

1983. It was decided at that time not to attempt this change to the

FERC Applciation for License in view of the potential for delay in the

licensing process.

Inasmuch as staging will involve a significant change in the F!RC License

process. it is believed appropriate now to study the cost effects of a

surface powerhouse and I if warranted. include such a change to the FERC

Application for License .long with staging.

III. Description of Facilities - Staged Concept

Wataas - Stage I

The Watan. Initial Dam would be built to elevation 2025 with a maximum

no rma l reservoir elevation of 2000 (see Figure 1-5). The internal zoning

H3820.11
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of the urthtill da. would incline the illlperviou. core. The inclination

of the core would reduce the alllOunt of shell materi.l required for

atability of the SUie III d.ta th.t would be .ub.Hied by the St.ge I

pool, and th~refore placed during St.ge I ccns t rue t Leu . When the dalll i.

being r a Lsed , .11 the ad d i t i ona I fill could then be placed in the dry

during the s e a aona l drawdown of the re.ervoir, The raiaina of W,tan.

Dd involve. no advera~ effect. on the .. fety of either the Stage I or

Stage III dam, and no unus ua I cona t ru c t Lon operation i. required during

railing. An additional five feet of freeboard i. added in Stage I to

facilitate flood control with the smaller reservoir storage volume.

The spillway and approach channel excavations would be deepened by

approximately 185 feet below that shown ia the FlRC license concept in

order to accommodate the reservoir during Stage I (see Figure 1-6). The

rock excavated from these areas would be used in the construction of the

dam and would minimize or eliminate the need for opening, quarry site

during Stage 1. The deeper excavation would be designed with suitable

rock reinforcement and berms. The spillway in either concept would pas.

the potential maximum flood.

For Stage It there would be one outlet facility structure and two power

intak.e a t ru c tu r e a (lee Figure 1-3). The invert elevation. would accom­

modate the lower reservoir e l eva t i ona , The outlet facility in conjunc­

tion with the four powerhouse unit. in Stage I would be designed to dis­

charge. 50-year flood before flow would be discharged over the spillway.

The same applies to the current two-staged project.

The powerhouse in Stage 1 would have four un i t s , With the lower head

available in Stage I, each unit would generate 130 MW for. total of 520

MW.

143820.12



The con.truction .chedule for Stale I baa been .borteoed by one year over

tbat whicb vat planned for in the F'ERC licenu concept. The sho r t en i ng

of the achedule ia a result of a decreale in the quan t Lt i e a of tbe fill

material nece ••ary for the Stale I cooatruction.

Devil Canyon - Stage IY

Devil Canyon hal not changed from the FERC licenae concept.

Watana - Stage III

The \liatana Initial Dam would be raised to elevation 2205 with a maximum

no rea I reservoir elevation of 2185 (see Figure 5). During seasonal

drawdovn when the Stage I reservoir elevation is below elevation 1925

(the elevation of the upstream benD) rockfi11 would b~ in the dry 00 the

upstream side of the dam. The material for the rockfill would be exca­

vated from quarry A and the material for the core and filters from borrow

areas D. E, and F.

The concrete apillway ogee creat would be railed to !l. 2135 (see Figure

7).

The outlet facility structure and the two power intakes would be raised

to elevation 2201. A third power intake would be built in Stage III with

an invert elevation at 2012.

Tvo additional units would be added to the Powerhouse bringing the total

number of unit. to six. After completion of Stage III, tbe capacity of

the Powerhouse would increase from 520 MW to 1020 MW because. of the

increase in head on the four Stage I unit. and the addition of tvo more

units at 170 MW each.

H3820.13
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April 16. 19&!
1.1.2/9.3.3

Mr. Jame. B. Di.cbiDler
Pro j ec t Han.aler
Al••ka Power Autbority
334 We.t 5th AveDue
ADcbor.ce. Al••ka 99S01

Subject: Su.itaa aydroelectric Project
!sternal Review Paael
!aliaeeriDI Sub-P,ael MeetiDI
Report 10. 2

De.r Mr. Di.cbialer:

Tbi. letter il to tr,a~it leport Ro. 2 of the !zte~l Review PaDel.
Ealineerial Sub-P,ael for the Su.itn.a aydroelectric Project prepare4
by the uader.iJDed memberl.

Very truly yourl

I) -*/~ s«. - -._-~
(;~•••" v. Libb, .

Q~.u~.. ut>(-
iJ"8. fi:eL
~peclr.

peS
!DclOlare



SUSITRA HYDROELECTlIC PROJECt

u:niMAL UVI!W PAlI!L

EMGIN!ERIIG SUI-PAM!L KEETING

UPOlt 110. 2

April 16. 1985

i , INTRODUCTION

The undeuiane4 three memmbeu of the bteraal lniev Panel _t ill

Ancbor'le OD April IS 'Dd 16. 1985 to eon.ider ••erie. of de.iln refia.­

a.at. to the Project licen•••pplic.tion. PTiaary .-ph•• i. v•• aiyea to

It'led cOD.tructioa of the project. Ia addition. iaforlUtion Val pre­

unted on the project .chedule. '0....pect. of th ...· project l.yout ••ad

future exploratory vork. 'n2ia report pru.ntl our viev. on the priaci­

p.l matter. pre.ented.

2. STAGED CONSTRUCTION

A propo.al Val pruented to CODltruCt W.t.n. On ia tvo .t.cu. Hut

(Stage I) to operate with the relenoir .t !l 2000••nd lecond (Se..ge

III) at a final elev.tion of 2185. Devil Canyon Dn would be COD.truCt­

ed (Staae II) at .Il iater-ediate ti... na• .svant'au of It'led COIl­

.truction weI" iadic.ted ., redacial the iaiti.l financi.l coaadtment of

the Se..te ••DId .llowin, -are flui~Uity in _etinl local arowth. W.

'In. that the propeul ¥culd .ceo.,lhh the.. ohjecthu. The al ti­

mata co.t. with Staae III in.e.ement. ~ll ba bicber.

Technic.lly. the pro,o••1 include•• modific.tion of the internal zoninl

of V.t.n. D.. to .llow r.i.inl the d••••fely .nd economic.lly ••ad deep­

eninl the .piltva, .nd approacb chaDDel to .ccommod.te the reservoir at

the Staae I elev.tioo.

M3130
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The cote of the modified croll ..ctiOD. h.. beeD hcllced up.trn. to

reduce the .-ount of .hell .. t,rial, required for .tabiUt, of the S~ae

11 da., that would b••ubmeraed by the Stale I pool and therefore .uar. be

placed duriDI Staat t cooltruction. Wbu the cI•• i. rai.ed. all the

additional fill un thu. be placed iD" the dry with olllJ a brief, aodut

10veriDI of th.· reaenoir. We relard thh llOdification to be appro­

priate. It involv.. no adverte effectl on the .. fety of eitber the

Stale t or Stal. III du. and no una."l coaatruetioD o~ratioQ. durin,

U1I10I. We would anticipate that further aodificadone of the ere..

• ection vill b. found advantaleoa. a. aore detailed iafona-tion i. devel­

o~d reaardiDI the borrow ~terial••

The .pillva, and approach channel lIIUlt be deepened about 200 feet for

operation durina Stale I. In oar judpent the qu.lit] of the rock will

penait the deeper ucavltion with· .. fety when deailUed vitb luitabh

.lopea and bena•• and with the aoticipation that IIOU than routinl rock

reinforcement will be required to meet local cooditio~ that a&y b. di.­

eIo.ed by ob.ervatioo and in.trumentation. When the 4&. i. rai.ed, both

the power iotake and Ipil.l,!,ay Itructurea will require utenlion upward.

The conceptual scheme. de.cribed to u. appear rel.onable.

3. POIJERBOUS!

In the Panel'. · report of AUIUIt 1983. ve VTote that recent Itudiu had

.ho~ .iauifieant COlt advlntaa'. for a .urface powerhou.e a. compared to

the under,round layout pruented in the fe..ibllit] report. It Wal al.o

lIentioned that thll .urhce alternate required 10llle aajor opec eue e , th ..

co.t of which vere difficult to a••e•• becau•• of the lack of .ub.urfaci

infonaatioa iD thi. ar... It i •• till our view that the outdoor power­

bou•• d•• ieu ba. aaQJ advactaae. principally bee.u.e it .void. the aajor

unknoVtl. inberent in the excav.tion of three brae underaround. chambera

.nd nc..merou' tunnel••nd interaection. whieb i. not witbout problem.

even in the best rock condition.. We recognize th.t consider.ble weight

wa. given to the sea.oual advlntage. of undergound excavation in the

feasibili ty report. Hovever I uperieace wi th simi lar s t ru c tur ee in

Canada b... .hown th.t outdoor co ns t rue t i oa Cia coatinue efficiently

throughout the vinter with proper 9rotection of the vork••

K3730.1
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At preuat, there are three deep bodDl1 ill the rilbt abutaeat ia tb,

leDer.1 area of the propol.d chamberl. While much of the "ear. indic.te.

favorable rock cODdition., there i. ample evidence of clay-filled joint.,

altered diodte, and sull .bear &on... Onder the.. coedition., the

rock caonot b••••u..cl to b•• rel.tively hO~leneou..... but rather a

rock polleuial numerou' plaou of VeUDell, the leoaetry of whicb i.

unknoVD at thi. ti•••

Geotechnical iovettiaatioo. for final duiau vould reql1ire .neral adcH­

tional borinl' and an exploratory adit who•• tot.l lenath could b. ia the

ranle of 2000 feet. !hi. prOlr~ vould be &Xpen.ive aDd require a major

block of time on the overall uplorati-on .cbedult. !xp1oration for the

outdoor' l.yout vould require relatively Ibort borinl' principdly to

deteI"lllioe the depth of overburden and pouibly tvo or three .hort &dit.,

vbo.e tot.l leolth vould probably not exceed ISO-200 feet.

In conc1ulion ve believe that tbe aurface poverbou•• alternate ba••i&Ui­

ficaat co.t advant.ge. and .hould be .tudied in more det.il by the !nli­

neer. An early ded.ion on the preferred layout vould re.ult ia •

redirection to the propo.ed exploration progr...

4. SCHEDULE

An overall .cbedule of exploration. duign and con.truction, including

detail on lupport f.cilitie., va. pre.ented. Tbi••chedul••b~vI firlt

pover on line in 1997, 12 yur. fro. aov. Th••chedal. i. conitrained

by the deci.ioa to do oaly .upport f.cility (.cce•• and eamp) exploration

and .tudy before pov.r .ale. a~reeaeat. are obtained, Ind to do virtually

DO cODltt'\Jctioa of acce... c~ or peruaeat vork. before the FERC

licen.. ha. beea illaed. A tvo-ye.r period it Ihow betveen illuaaee

of the FERC licea.. aad co=.-encement of firat p.e~nent work at the

diveraion tunaeh. Total coa.tt'\Jction time of the p.e~aent.vorkl i.

sbovn al 'evea and ~ne-balf year. to firlt generation.

K3730.2
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Ve alr.e tbat tbe impoled r.ltraint. are rea,oQ&ble aod appropriate. Ve

vould recommend, hovever, that conltructioo of the temporary airatrip

.hould be advanced at hut a yur (to lIid 1987) to lIinillliu s e ee .. and

.upport COlt. for exploration vork, and that exploration .bould be accel­

erated witb II laUcb accompli.hed io 1986 aDd 1987 II po.. ible ie the

prede.im .taae before FEIlC liceo.iol. V. f.el that aucb of the &Zplo­

ration mu.t b. coapleted before the Baru-Ebuco leoeral project dU1,U

lIemorandum i . final, and lDO.t completed before feature deaiao memoranda

are belun. Such exploration it aho re~uired to develop reliable co.t

e.timAtel. Vatana i. ao important III&jor project and .ite data afe Itill

~uite lilllited.

The leven and one-half year con.truction .chedule fOf permanent vork•

• eem' exceI.!ve. Baaed on our uperieoce 00 otber .illli1lr project. in

.imilar enviroomenu, it it our pre-eent judpent that tbit Icbedule can

be .bortened by at lealt one year.

Ve allo believe that the two}ear interval betveen iuu.tnce of the YEIlC

licenae aud start of diverliou tunnel con.truction CAn be reduced by

s eve r a l 'BOnth••

s. EXPLORATION PROGRAM

Additional exploration va. done in 1984 et the reque.t of YEIlC. Eleveu

boringl vere drilled h the rin., channel, propo.ed underaround pover­

bou.e, and the apillvay and diver.ion tunoel outlet.. Durin, thi. meet­

ing Bar&a-Eba.co pre.ented a acbedule for tho overall exploration prograa

which abov. work beinl dona for the aapport fac:ilitiu in the .WlDer of

1985 • . !eainnlna ia early 1986 and continuiua euentiaUy throulh 1989,

exploration it done for aece.. road_, the aiutrip. anel all civil vorka

ioclu~ing diver.ioo, the d~, required open cut., and waterway••

At thit time, however, no d')cument ia available .boving the required

exploration for eacb project feature. As Wal exp l a i ned , the production

of such a plan i. not part of the Engineer'. current vork a'ligament. We

M.3730.3

850416



arl coaclrtled that. vitbout lueh I dlt.iled pIn. the uploratioG could

proceed ia • manolr which it Dot l'J.rantee-d to produce the required

info~tioD at the appropri.ta tilll. We uprelled li.iIar concernl io

our report of AUlult 1953.

W. recOllIlUod th.t APi rlCOD.ider their cornDt po.itioD ul.reliDI the

npeaditure of fundi for eOliourial ,Horta. tn 0111' opinion the proj­

ect would benefit areatl, from. caref·,ll, orl.Mud plaD of uploratioD

vhicb lncorporatu .11 .vailable leotechnica1 infonutioa aDd .peci­

fic.11, IDentioal tbe .dditio11&l iafonutioD required for dUil'Q.

It Val tent.tivel, 'auee! th.t tbe next meetiol of the !t1lineer Sub-Panel

viiI be held October 1 - 4. 1985. with arrival io Anchor'le September 30.

W. Libby

Andrew B. Merritt

R.lph I. Peck.

K3730.4
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Supplement 2

ALASU POWER AtmiOIlITY

SYSITMA HYDROELECTRIC PROJECt

STAGED CONSTRUCTION

PROJECT COSTS AND ECONOMICS

I Project COltl

Feasibility level coati of the Sulitna Project have been eatimated based 00

the FtRC license concept and on the Itaged concept. A COlt comparison of

the tvo concepts show. that full develo~ent of tbe Haged concept i. more

expensive than the nRC license concept as showu belovo However. Stage I

Watana of the staged concept is significantly Ie sa expenaive than the Watana

stage of the F!RC license concept .a indicated in Table 2-1.

TABLE 2-1

PROJECT COSTS

($ MILLION 1982)

Stage

I Watana

II Devil Canyon

Subtotal

III Raise Vatan.

TotAl

COlt Differential

FERC License

$3,371

1,475

$4,846

$4,846

Staged

Construction

$2,528

1,492

$4,020

1,270

$5.290

+$444

Table 2-2 include. a more detailed summary cost comparison of the FERC

license concept versu. the staged concept.
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All economic anllyli. of the Itaged Su.itna project hu .hoVQ that it i •

• omewhat lell attractive economically than the FlRC licenle concept, but i.

atill ligllificantly lower in COlt than the least-coat the rea l altunative.

The benefit-colt ratio. of the 'ERC licen.e concept compared to the lea.t­

COlt thet"'lllal alternative and the ataged concept, compared to the teut-COIt

thet"'lllal alternative are eSleQtially the lame a. tbole presented to the Pover

Authority Board in February (i.e., 1.5 and 1.4, respectively).

30411
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TABLE 2-2

PROJECT COSTS
($ MILLIONS 1982)

Staged Con.cru tion Concept rilC LiceD.e
Stage I Stage 2 Stage 3 Total - V.tana
Watana Devil Watene Steae • 11. 2185 &

Ite. E1. 2000 Cenyon II. 2185 1 to ) Devil Canyon

Land & Land Righ~. 32 22 19 7l 7)

Powerhoulle 75 72 21 168 144

Dam, Reservoir & River Diver.ion 947 561 589 2.097 1.928

Power Generation Equipment 71 67 36 174 112

Roads, Rail and Air Facilitie. 191 119 51 361 332

Electric Tran.mi ••ion Feci1itie. 294 113 118 525 487

Con.truction Facilitie. & Hi.c. 279 154 153 586 491

Total Direct Co.ta 1,889 1,108 987 ),984 J.626

Contingency Allowance 272 160 142 574 5))

Subtotal 2.161 1,267 1.129 4.557 4.159

Licensing. Engineering, 367 225 141 733 687
& Administration

Total Project COllt 2,528 l,492 1,270 5,290 4.846

30411
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Supple-eat ]

ALASlA POW!R AUTBORIT!

SUSITMA HYDROELECTRIC PROJECT

STAG!D CONSTRUCTION

POWlR AND !NERGY PRODUCTIOlf

Uoder tbe Itaged eoae t eue t i ee .cheme. the iQitial Watana dam it about 180

feet lover tban that propoud in the FlRC license concept. Tbia ulul t. in

lover head Ind l e.. flov regulation capability at Watana. The lover head

reducel the Watana pover output. while the reduced relervoir Itorage reducel

both the Watana and Devil Canyon energy generation. After raising the

Watana project (Stage 110 I the pover and energy generation from the tvo

concepts are identical. Table 3-1 provide. a comparilon of pover and energy

production for the tvo concepts.

A diatinct advantage of tbe staged construction concept i. it. ability to

more closely I114tch the expected Rai lbelt loads vi thout developing exc es a

capacity. Figures 3-1 and 3-2 demonstrate this effect. Figure 3-1 shows

the relation between R.ailbel t peak pover demand and installed capacity for

the least-cost thermal alternative.

Figure 3-2 shov. the power deJll4nd and installed capacity relations for the

Sus i tna case. Both the nRC li cenae concept and the • taged concept are

shown. !xce.. reserve capacity exists vith the SUlitna project during itl

early yeara. The reserve capacity more clolely I114tche••ystem requirementl

under the staged concept than the nRC license concept. This is especially

true for the period 2002 through 2008.

30411
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Supple.ent 4

ALASU 'OWll AUtHORln

SUSITNA HYDROELECTRIC PROJECT

STAGED CONSTRUCTION

FINANCIAL ANALYSIS

The .taainl of the Suaitna Project not only provid.. the caeaa. to better

match the load requirements of the Railbelt utilitiu, but it aho reduces

required rate Itabilizatioa fundi. Witb the lower Wataaa na.. , in the

i ni tial atage., fewer bond. are requi red to fund the conatruc:tioa of the

first two .tage.. However when Watana it raiaed to it. ultimate heiaht,

inflation and real co.t increaae. act to increa.e the overall bondinl

requirement. of the .taged coacept verau' the FERC licence concept.

The bond slzlnl analy.i. i. based on the construction ca.h flow developed by

Harza-Ebasco and the alJSumption. listed on Table 4-1. It it important to

note that the analylil i. based on the bonds havina tax-exempt status and

therefore a lover interet t rate. Because over 25 perceat of the Project

output will be sold to noa-exempt entities, the only vay for the bonda to

have tax-exempt status is through specific legi.lation by the U.S. Congress

exempting the Susitn. Project (as vas done for Bradley Lake), State legisla­

tion authorizing the REA cooperative utilities to reorganize into public

utility districts, or State legislation authorizing the Power Authority to

direct bill the consumer' in the railbelt area for COlt, as.ociated vith the

Susitna Project. Even though the Project haa been found to be economically

feasible, the uti Uti e a t system costs vi th the Project are higher thaD the

alternative in the early years due to the high capital cost. of & hydro­

electric project. The staged approach reduces the capital costs during this

period, and the amount required to bring the utilitiel' costl down to the

alternative is correlpondingly reduced.

After reviewing the reviled construction costl, we have found the required

rate atabilization to be in the same order of magnitude as presented

previously to the Board. A. can be seen in Tables 4-3 and 4-4. the three­

stage concept reduces rate stabilization from over $1.1 billion to $500-750

million if interest earnings are retained in the fund and from $4.5 billion

to $2.6 billion if they are not retained. Absent such rate stabilization,

the utilities' consumers would be faced vith significant rate shock.

30451
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TAIL! 4-1

BOND SIZINC ASSUMPtiONS

o General Inflation Rate - 6.S percent

o Bond Intereat Rate - 10.0 percent

o Reinv~ttment Rate.:

- ahort-term - 9.0 percent
- long-term - 11.0 percent

o Amortization Period - 35 year. (level debt service)

o Bond proceeds will be used to fund construction co.t •• licensing cOltl.
debt service reserve. working capital. and reserve and contingency.

o First bonds issued after FERC license issued and all monies expended to
date are reimbursed and deposited into the Rate Stabilization Fund.

30451
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tABL! 4-2

BOND ISSUE SUKHAIY

(MILLIONS)

PERC
LICENSE STAGED
CONCEPT CONSTRUCTION

Bond Size:

I WATANA $12,300 $ 8,600

II DEVIL CANYON 7,000 7,000

SUBTOTAL $19,300 $15 ,600

III RAIS! WATANA 8,400

TOTAL $19,300 $24,000

ADDU"'. Debt Service:

I WATANA $ 1.280 $ 890

11 DEVIL CANYON 720 720

SUBTOTAL $ 2.000 $ 1.610

III RAISE WATANA 870

TOTAL $ 2,000 $ 2,480

30451
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TABU 4-3

RATI STABILIZATION CONTRIBUTION

(MILLIONS)

FERC STAGED
LICENSE CONSTRUCTION

YEAR CONCEPT CONCEPT

1985 $ 100 $100
1986 200 200
1987 200 200
1988 200 100
1989 200
1990 200
1991 40

$1,140 $600

CONCLUSION: A TOTAL STATE CONTRIBUTION IN THE RANGE OF $500 to $750 MILLION
WILL HEET RATE STABILIZATION NEEDS

30451
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TUL! 4-4

STAT! CONTRIBUTION

COMPARISON OF PAY IN AND PAY OUT OF FUNDS

(MILLIONS)

FERC LICENSE CONCEPT STAGED CONSTRUCTION
RATE RAT!

CONnI- STABILl- CONTRI- STABILI-
8trrtON ZAUOH 8UTtOl ZATION

YEAR (PAY IN) (PAY Otrr) (PAY IN) (PAY OUT)

1985 $ 100 100
1986 200 200
1981 200 200
1988 200 100
1989 200
1990 200
1991 40
1992
1993
1994
1995
1996 250
1991 540 270
1998 550 240
1999 510 220
2000 450 180
2001 410 150
2002 740 460
2003 670 420
2004 550 380
2005 80

$1.140 $4.500 $600 $2,570
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Supplement 5

ALASKA POWER AUTHORITY

SUSITNA HYDROELECTRIC PROJECT

STAGED CONSTRUCTION

ENVIRONMENTAL ANALYSIS

I. Introduction

Analyse. have been made of the environmental implication. of the .taged

concept for the Susitna Project. These analyses considered the

potential environmental effect. of the following factor. identified 41

major differences from the FERC license concept:

1. Smaller reservoir volume and reduced storage capad.ty for the

Stage I Watana reservoir.

2. Decreased flow s t ab i I ity for Stage I, and to a lesser extent for

Stage II in comparison to Stage III and the YERC license concept.

3. Lower downstream river temperatures (about l·C) and greater ice

cover development with resultant water level increases.

4. Reduced area of inundated land for the Stage I \olataDa Reservoir

which delay. the lou of wildlife habitat and cultural resources

due to inundation.

5.

424981

850426
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6. lncrealed total time required for co~pletion of the project vould

prolon. conltructioD related impact. OD vildlife, a. vell a.

locioecono~ie impact ••

Fiodin,.

In general, analyse. of the differencel between the staged and FtRC license

concept. reveal. no significant impact. which would effect Su.itnala overall

environmental feuibil ity. Aa detai led belov, there are both PO' it ive and

negative differential impact. associated with the Itaged concept, IIIOlt of

which are judged to be inlignificant. The major exception, increased

overtopping flows ioto side slough aal~on habitatl in tbe ~iddle river, ia

an UDpact already identified for the FERC license concept, albeit at reduced

frequency. As such, it has already been accounted for in the project

mitigation planning process and can be avoided by increasing the extent of

slough habitat protection.
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II. Relervoir OperatioD, Temperature .nd Ice Studie.

SUlIIIUry

Retervoir operation V.I .imulated for Stage. I, ll, aoci ttl. le-ervoir and

river temperature analy.el and river ice limulation. vere zede for a

representative climate year for Stagel t aad II.

These atudie. of relervoir -1peratioo, re.ervoir temperature, river

temperature .nd river ice vere made to cOlllpare the environmental effect. of

ataged concept vith the FERe licenae concept. A. summarized in Figure. 5-1

through 5-6 and Tablet 5-1 and 5-2, the cbanget resulting frOla tbe staged

concept would be:

1. Higher Bummer flowl and lover vinter flow. in Stage I than with

the FERC licenae concept.

2. Greater ice cover and higher winter water levels in the river

below the Project in both Stages I and II.

3. Approxim4tely tvo weeks delay in the fonnation of a reservoir ice

cover (from mid November to late November).

Stage III of tbe staged concept and the final stage of the FERC license

concept would be the same.

Reservoir Operation

Stage t of the staged concept hal a smaller reservoir storage volume than

the FERC license concept. Leu water can be stored in the reservoir for

424981
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viater operatioa aad the reaervoir operatilll plaa fot the .tagN concept

ettnpta to taka advantaae of the required biabet IUllIIDer flow. to aenerate

enere. The ruult it that averaae .ul!IlIler flow. are about 4000 ef•• highet

aDd avera,e winter flov. are about 2000 eh. lover thaa vith the FlRC

licen.e concept.

For Stage U the Watana reservoir would fill earlier ia the tUlIDer thaa in

the cue for Stage 1. Stage II flow. would be very .iI.Hat to tbe nRC

licenle concept.

Simulation of Stage III r e se rvc i r ope r at i.on indicatea it would b. the lame

.1 the final stage of the FERC license concept. Flow. at all time. of the

year are nearly identical.

Reservoir Temperature/Ice

Stage I regervoir temperature/ice simulations show the outflow temperatures

to be nearly ideDtical to the FERC licente concept ia the tummer. Winter

temperatures, however, are reduced froID the FERC license concept by about 1°

to loSoe. Although thit difference it small its significance is in the

additional ice production which would occur downstream of the project.

There are two apparent reason. for the reduction in winter temperaturea.

1. Kore flov it passed through the reservoir in the ,ulDlDer carrying

heat with it, thus leaving 1e88 heat available for the winter

season.

The reservoir ice cover tend s to fonD about two week.. later than

with the FERC licen.e concept. It is believed thi. i. the result

of the additionaL wind induced mixing in the smaller reservoir.

424981
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SUSITNA HYDROELECTRIC PROJECT
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TABLE 3-1

COIo{PARI SON OF CAPACITY AND ENERGY

INSTALLED
CAPACITY

(H\l)

Ave AlOOJAL
ENERGY
(CWBR)

FERC LICENSE CONCEYI':

WATANA BIGB DAM 1020 3500

DEVIL CANYON 600 3400

1620 6900

STAGED CONSTRUCTION

STAG! 1-WATANA INITIAL DAM 520 2470

STAG! 2-DEVlL CANYON 600 3120

STAGE 3-WATANA HIGH DAM 500 1310

1620 6900

400782.3
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SUSITNA HYDROELECTRIC PROJECT
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Tbe ratio of lurface area to volume i. about 30% hiaher for St.,e

t Watana leaervoir. The delay ia ice cover i. i.portant becauae

the relervoir ice cover iDaulatea the reaervoir aDd reducea heat

lOll.

[D Stage n. aU1llller out flow temperaturea are ailli lar to the FERC 1icenae

concept. Winter temperaturea are .bout 0.5- to I-C Ie.. than for the FERC

1 icenae concept. S ince flowl are about the lame for Stage 11 .nd the FERC

licenae project. the lUiD rellon for the winter temperature difference ia

the delay in reservoir ice cover formation.

River Temperature

Simulation studies show that river temperatures would follow the same trend

as reservoir temperature,. Th.t is. they would be similar in summer to the

FERC license concept and about l-e colder in winter.

River Ice

Results of the ice modeling studies show that because of the colder winter

reservoir outflow temperatures the ice cover for both Stage I and Stage II

would extend further upstrealll and cause higher river levela thao the FERC

liceose concept.

Computer runs for Stage I suggeat an ice cover about three mi Lea further

ups t r e am than for the FERC licenae concept. This ice cover. in turn.

results in an increase in water levels in the river. Water levels were up

to four feet higher in an eight mile reacb of the river between river milea

115 and 123 and about the 84me elsewhere. Without mitigation Slough 11

would be overtopped with Stage I but not with the nRC 1icenae concept.

Melt out of the ice cover would be delayed by approximately three weeks.

424981
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Coeapu t e r runl for Stage II r e s u l t ed in an ice cover about leven lIIi lei

further upltrelm at itl maxilllUIII pr ogre aa i on with wolter levela geoerally two

feet higher between river IIlilu 101 and 126. Sloughl SA and 9 would be

overtopped with Stage I~ where t hey were not overtopped in the FERC license

concept. Melt out would be delayed by about 1 week.

Stage III river lce would be si~ilar to the FERC liceose concept.

424981
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III.

Su:m:ury

Aquatic Habitat Studiel

The estilDated "with project" flow., water temperatures and ice p r o c e a ae s

discussed abc ve were compared between na tu r a l , nRC l i c eus e concept and

the stsged concept conditions for a p r e l i e i na ry aasellftlleat of impacts on

aquatic habitats due to project operation.

This comparilon has shown only .light changes in anticipated project

impacts. These changes can be ameliorated by changes in the mitigation

plan. The major change nec e e s a ry would be the need to increase the height

and extent of ani f i c i a l b e rms included in mitigation plana to protect aide

slough habitats from overtopping flows during tbe winter.

Flow

Sma ller r e s e rvo r r storage capacity during Stage9 1 and II would result in a

reduction in flow controL during the summer and reduction of water available

for pove r ge c e r a t i on during the winter. Summer flows would be greater and

Less stable during Stages I and II than for the FERC license concept. This

would produce a slightly greater quantity (area) of rearing habitat for

fish using the ea i os t ee aed side cb s nne l s , however, the loss of flow

stability would reduce its quality. These factors Should balance one

another and r e s u l t in a ppr ox i mat e l y eq ua l production from aumme r rearing

habitats for either the staged or FERC License concepti.

Flows during August and September would be higher during Stages t and II

than for the F!RC license concept. These h i gb e r flows ...ould provide

improved access conditions for spawning chum and sockeye salmon to move into

side s l ou gh s pavn i ng habitats. However higher, more ex t e a a i ve s r e i f i c i e ;

berms would be required to protect these ChUlD and sockeye salmon habitats

42498L

850429

7



fr"'ll overtopping flOWI, in p.articular to protect the habitat ~dification

s t r uc t ur e e vnich would be in place for lIIitigation pu r po s e a , AI d i s c oe ee d

below, t h e s e lnOre ext e ae i ve protective berIDI are al,o required to prevent

overtopping fiowl in winter.

Winter flows would be lower duriag Stage I and II than for the F"ERC license

c onc e p t . The difference between flowl in Augult and September and flowl

through the winter would affect over-winter survival of I.IIDon eggs i n the

side slough spawning areal. Decreasing flows during the fall would cause

dewatering aad freezing of aome spawning lOCH i ous , These flow de c r e a s e a

would be greater during Stage I and II than for t h e fERC license concept,

however, both c a s e s are an improvement over c a t ur a l c ond i t i cn e • The

improvement would simply be leu ...i t h Stages I and Il so there woL·ld be a

lose of benefit until Stage III is operational.

Temperature

Water temperature duri ng Stages I and II would be 9 imi lar to those during

the FIRC li cense c on cept for the mi d e s unaner and fall period. Temperatures

through the winter and early s umme r would be slightly less (l-LS"C). Such

small tempe rat ure d i f ferences between the staged and un s t aged projec t s are

not expected to effect survivsl of the evaluation species or produ~tion from

aquatic habitats.

Ice Processes

The reduced winter water temperatures du r i ng Stages I and II would result to

a longer dur a t i on of ice co nd i t io ns , further upstream progression of i c e on

the r i ve r , greater ice t h i c kue s s snd greater "river st8ging"1/ due to i ce

1/ River staging as used here i n refers to increases in water level in the
river. This is different f r om use of the term s t a g i ng 10 relati on to
Project construction.
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.. coerpa r e d to the n:ac l i c en e e c on c e p t . The s e c ocd i t i o n a would ha ve the

grut@.t i~pact on ov e r ...... i e t e r i ng and incubation s i r e e in s i de Iloughl.

Higher r i ve r Itagiog would i oc r e a a e the frequency with wtlich the natural

@lCiatiog upstream berm. on t he slough. would be overtopped and m.ainstea:

water be passed through the slough habitat •.

These winter overt oppiog events are considered del@terious to juv~oile

salmon over-wintering and 8.1mon eggs incubating 10 the side slough

h a b i t e t a , The p l a c e c e n t of artificial berma at the heada of i e por t ac t aide

sloughs has been included in mitigation plan. to protect these habitats

during o pe r a t ion of the uns t a ged project. Protect ion of these habitats

during Stages 1 and II would require higher, more e xt e n a i ve artificial

berms.

Inundated Tributary Habitat

Some mi no r benef its ..a u l d be realized LO that the St a ge 1 Watana r e s e r v o i r

would not inundate as much tributary mouth 20d tributary stream habitat

which includes s ome good to e xc e l l e n t grayling habitat i n a number o f the

streams draining into the proposed reservoir area. The Oah e t os River, one

of the better grayling streams LO the area would cot be affected at all by

the Stage 1 Watana r e s e r vo i r . This habitat ....ould be lost eventually, of

course, .... hen the Stage III project is constructed.

424981
850426
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IV. wildlif~ and Botanical Re.ouree.

SUIIIlIl.& r ,

A de c i s i on to pur s ue the staied concept for the project would, in general,

reduce the net project impactl on wildlife a:1d botanical re.ource. during

the initial stage.. The net effect would be po.itive from the .tandpoint of

wildlife and botanical resource. for the time between Stage. 1 and Ill. the

potential impact. cf the deve lopment of Borrow Area " a biih quality

wildlife habitat area (which would eventu411y be rehabilitated) , are Dot

considered to outweigb the bene fit. of j 1) delayed habitat 10", 2) more

time for local wildlife populations to adapt to the habitat 1081 and

movement restrictions caused by the reservoir; and 3) more time to refine

and implement required mitigation program., and the other advantages of the

IItaged approach.

Habitat Inundation

the major changes with the staged concept would be that approximately 17,000

acres of wildlife habitat. which would be inundat~d by the ~ataQa High Dam,

would be preserved for roughly 10 years. Vegetation on the 17,000 acres of

preserved land consist. mo.tly of forest.. On the south side of the

impoundment black spruce predominates loIith interspersed vertical bands of

tall ~hrubs. South-facing slope. on the north shore of the impoundment have

greater areal extent 4nd more diver.e vegetation patteras. White spruce i,

the most common forest type, although open IDixed forest. (consisting of

white 'pruce and paper birch) and black spruce forests are al.o represented.

Birch shrub and ml%ed low shrub area. are present. especially near the mouth

of Watana Cree~.

Much of this land area consist. of the gentler sloping portions of the

eventual impoundment, whicb represent. higher qual ity habitat than the

steeper csnyon walla for IDOSt wildlife apec i e s , Extensive tract. on both

424981
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lide. of the W.t.n. Creek confluence on the north .id. of the impoundment

.nd b.nd. of l~nd on both .ide. of the impoundment between Wat.na .nd

Deadaan Creek. repruent about half of the 17.000 acrel. Theae area.

provide v.luable wildlife h.bit.t. p.rticularly for moo•• and black bear.

In the cate of the black bear. .t.ged deve10llent would delay the lou of

import.nt denniul and foraging habitat. The W.tana 8igb Dam would inundate

.bout 55% of the known den .ite. in the vicinity of the W.tau. impoundment.

while the St.ge I Watana Dam would inund.te only 35% of the.e den .ite••

Another advantage of the staged development approach would be th.t l.oca I

wildlife population. would be allowed to ad.pt to the babitat lou and

movement restriction. re.ulting fr~ impoundment, in .tage. over. gre.ter

period of time. Tbi. could be particularly v.luable to animala that are

expected to suffer carrying eapae I ty losse. such a. moo.e and black be.r •

• ince overpopulation, of adjacent habitat. and the accompanying overutiliz.­

tion of adjacent forage resources. would also occur in stages over a greater

period of time and may r€~ult in less damage to these adjacent habitat••

Although significant impact. to Dall sheep use of the Jay Creek mineral lick

are not expected to re.ult from the Watana Higb Dam impoundment. the Stage I

Watana Dam would produce even fewer problem. relative to the Jay Creek

lick.

Big Came Movement

The width of the Stage I Watana Reservoir would aho be significantly

narrower tb.n the Wat.na Reservoir in the FV-aC licen.e concept. The Watana

initial re.ervoir would be le.a tban one mile vide througbout the majority

of it. length. and would tbu. represent leu of a barrier to big g4me

movement. tban tbe reservoir in the FERC license concept.

424981
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Rapton

Tb de lay ed d~velopalent of t h e Sta ge III Wllt a na Oalll would a l s o be nefi t

r a p t or a , One gol den ea Ie and one bald eagle ne s t i ng loca t ion occu r ne a r

the el. 2200 cont our an d lDay be impacted by the development of Stage II I .

However. the Stage I development would produce a re.ervoir level low enough

t o prevent impact. to these nesting locations during the approzi~tely 10­

y ea r period between Stage I and StAge III development. ntis would provide

additional time for developing and implementing the artificial nest program

to mitigate for lost raptor nest locations.

Impacts of Longer Project Construction Schedule

A more subt l e , but real J advantage of the staged concept approach is that

data collected and experience gained through the monitoring of construction

and operation effects and mitigation success dur i ng Stages I sud II would

pe rmi t refinements to construction. operation, and mitigation pl an e during

Stages II and III so that the ultimate impacts on vildlife and botanical

resources would be lessened.

One potential disadvantage of the staged approach is tha!: the cons t ruc t i on

period is lengthened, thereby i nc r eas i ng the length of the pe r i od that

wildlife populations are e x p o s e d to construction-related wildlife

di8turbance and mortality factors. However, the level of disturbance during

Stage III development would be leu than during the eariier stages due to

the reduced magnitude of the construction effort and the presence of an

existing infrastructure and support facilities developed during Stag@ 1.

More importantly, a8SUm.lng that public access is restricted during the

entire construction period, th@ elinination of public ac ce s a during Stag@

III and the resultant elimination of a variety of associated disturbance and

mortality factors wou l d more than compensate for the cons e ruc t i ou-xe l a t ed

factors.

424981
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Borrov Area.

The most important diudvantage of the ttaaed development .. pproach i. the

probable requirement to obtain Staae III borrow ~terial. from Borrow

Area F.

Borrow Area E, a primary lource for materials for Watana Dam in the FERC

license concept and for Stage I of the .taged concept, lIould be partially

inundated by the Devil Canyon Relervoir during Stage II conlltruction,

incre4sing the likelihood that Borrow Area F would need to be used during

Stage III (ule of Area F is conlidered unlikely for the FERC license

concept) • Borrow Area F oc cup" es :bout 5 mi l e s of the aUddle It r e t cb of

Tsusena Creek frail just above the high waterfall to Tlusena Butte. It

includes areal adjacent to the stream aud extending up to about 1500 ft.

away. This area pr ov i de s important habitat for a variety of wildlife

including moose. black bear, brown bear, and other species associated with

t r i bu t a r y stream bo t t cms , Because of the areal e~tent of this bottom area

outside of the impoundment zo ne a , extensive us e of Borrow Area F could

substantially increase the total amount of high qus l i t y wildlife habitat

d i s t ur be d by the project. Although borrow area rehabilitation wouh be

conducted. habitat impacts would be experienced for many y~ar••

On the positive side. the staged concept probably would reduce the amount of

material required from Quarry Site A because all qlL!rry material for Stage I

wou ld be obtainable through ex cava t i on of the deeper spi llway requi red for

the staged concept. Although the hab i t a t value of this area is not h i gh ,

the general level of habitat disturbance and loss in the general project

area would be leIS.

424981
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V. ~ffect. of Staging 00 Cultural R~.ourc~.

Summary

Th~ pri~ry effects of stagiog 00 cultural resourc~ ~ould be to reduce, at

l~ut initially, t b e nutsbe, of archeological s i t e s impacted through

construction and reservoir flooding, and 4110w more time for study and

implementation of mitigation plan,. Both ar~ significaot positive benefit.

f r oe the cultural r e eour c e s atandpoint. Since s t ag i ng does not a l t e r the

schedule or design of thfl! Devil Canyon Dam and Reservoir, it. effect is

essentially neutral.

Use of Borrov Areas

The only potential effect noted i. s that Barra,", Area E may be partially or

completely covered by the Devil Canyon impoundment prior to Stage III Watana

coostruction. Alternative borro,", sites may have to be used for thi, latter

construction. This could have an impact on other archeological remains. In

particular, the likelihood of utilizing Borrow Area F for Stage II·r

construction would be h igh. As discussed oelo,", , this is an archeologically

important area.

Stag ing of the Watana Dam construction would make a greater difference to

cultural resources, though on balance the effects are poaitive. As the

construction schedule in Stag~ I would be speeded up for 4 completion date

of 1996 instead of 1997, there would be somewhat less t i me available in

which to implement alitigation plans. However the scaled-back coos t ruc t i on

of Stage I would require less borrow, resultiog 10 less damage due to

removal of fill. This 18 particularly important i n Borrow Area F (the

rsusena Creek area), which contain a total of nine recorded archeological

sites (see table 5-3).

424981
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Reduced Area of rnundation

The Staie I impoundment level of e l , 2000 would r e s u l t in i nund a t ion of 49

recorded archeological s i t e s (see Table 5-4). Th i s il one-third fewer than

would be flooded perm.anently by reaervoir level of e l , 2185 ill the FERC

license concept. The 24 site. between el. 2000 and el. 2185 contour. would

be avai lab l e for study for a much longer pe r i od under the staged concept

than in the F'ERC license concept. Staging would allow additional time for

implementation of mitigation plan. for theae 24 site., a. Stage rrl

construction is not scheduled for completion until 2008.

A final consideration concern. how ataging would affect s i t e s adjacent to

but outside the actual project area. Adjacent a i t e a are defined as those

lyiog within ooe-half mile of a project boundary. Though not affected

directly, these sites are subject to impacts due to ancillary construction

activity, improved acce s a , greater likelihood of erosion, and increased

traffic. A l over reservoir level would reduce the reservoir perimeter

temporarily leaving more aLcheological sites outside the one-half mile zone.

It should De noted, however, that the adjacency distance 19 ar b i t r a r i l y

defined, 90 that other factors s uch as topography may be more significant.

Nev e r t h e l e e s , approximately 15 adjacent sites would fall outside the on e «

hal f mi.le zone for a el. 2000. r e s e r vo i r level. This represents 31 percent

of the sites defined a8 adjacent in the FERC license concept.

424981
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VI. Socioeconomic Anal,.i.

!mployment and Population

10 general, the staged concept ",ould Slightly decrease peak construction

employment to about 2,950 (in 1994) and extend the length of employment to

the year 2008. The projected construction employment peak for the F'ERC

license concept would be about 3,000 (in 1994) and employment would end in

2002 (see Table 5-5).

population increase. generated by the Project generally follow the same

pattern a' Project induced employment. The magnitude and duration of

population impacts would therefore follow the trends of employment impacts.

The duration of impact would be longer by five years under the staged

project but the magnitude at peak would not be significantly different.

Community Facilities and Services

Impacts on demand for facilities and services are a consequence of

population impacts. Since the magnitude of population impacts are similar

10 both the 8taged and FZ- RC license concepts, impacts on community

facilities and services are likely to be similar. The major difference

would be that impacts would occur more gradually and last longer for the

staged concept. The demand levels from 2002 until 2008 would be well below

peak demand for e ither the FERC license or staged concepts.

Prolonging the duration of Project-induced demand would have one positive

effect. That i s , it delays or reduces excess capacity of facilities that

wou ld be bu i I t to meet pe ak demand. Since !nO a t communi t i e s in the impac t

area have coastantly increasiag baseline populations, tb e facilities con­

structed to s e rv e peak pro j ec t related demand would eventually be needed

after tlJe Project construction ends. The period of excess capacity, between

the time peak project demand eads and baseline demand catches up, produces a

financial burden for maintenance and operation cos t s for underutilized

facilities. The staged concept would reduce or eliminate this financial

burden.

30411
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!A!L! S-l

SOSITNA HYDRO~!CTRIC PROJECT
MAXIMUH SIMULATED IIV!! STAGES

WINTER 1981-82
FLOW CAS! r-vt , INFLOW liATQ{~NG

2001 AND 2002 !NERG'l DEMANDS

Stage I
High Watan.a +

Higb Watan.a + Devi 1 Canyon
Slough or Thresho ld Watan.a Devil 50' Drawdown
Side Channe 1 River Mile !levatioD Alone Canyon 3 Levell

Whiskers 101. 5 367 [l7JJ [369 1 [370 I
Gash Creek 112.0 Unknown 458 456 459
6A 112.3 (Opland) 460 459 461
8 114.1 476 475 476 IMSI! 115.5 482

~ ~
487

MSI! n s.s 487 490 488 490
Curry 120.0 Unknown 524 520 522
Moose 123.5 tJnknown 552 548 5S3
SA West 126 . 1 573 575 571 573
3A East 127.1 532 S85 581 584
9 129.3 604 607 [ill] 606
9 u/s 130.6 Unknown 621 616 619
4th July 131. 8 Unknown 633 627 630
9A 133.7 651 6 4 649 649 \10 u/s 134.3 657 660 655 655 maximUIII up-
11 dis 135.3 Unknown 668 667 667 stream extent
11 136.5 687 684 682 682 of ice f root
17 139.3 tJnknown 715 714 714
20 140.5 730 729 728 728
21 (A6) 141.8 747 747 746 746
21 142.2 755 7S4 752 752
22 144.8 788 787 785 785

LRX-3 Ice Front Starting Date 12-28 12-30 12-29
naximum Ice Front Extent (River Mile) 134 126 133
Melt-out Date 3-23 3-19 4-1

•

•

c==J Indicates location' where maximUM river stage equals or
exceed. I known slough thre6hold elevatioD

All river stages in feet

30421/nL
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!A8L! 5-2

SUSITNA HYDRO!L!CiRIC PROJlCT
MAlIHUH SIMULATlD RIVEi STACES

WATARA ON'LY: 2001 !NERGY DEMAH'D
CASE e-vt YLQWS. INFLOW-MATCHING

WINTER 1981-82

Slough or
Side Chaao"!1 River Hile

Threshold
Elevation

High
Wata~

Infl-Match

Stage I
Wataaa

Infl-Ka t ch
Th rougbou t

Wb i site r e
G.uh Creek
6A
8
HSII
HSll
Curry
Hoose
8A West
8A East
9
9 u/a
4th July
9A
10 u/s
11 dIs
11
17
20
21 (A6)
21
22

101.5
112.0
112.3
114.1
115.5
l15.9
120.0
123 .5
126.1
127 . 1
129.3
130.6
131 .8
133.7
134.3
135.3
136.5
139.3
140.5
141.8
142.2
144.8

367
tJaltaovn
(Up l and )

476
482
487

Unknown
Unknovn

573
582
604

Unknown
Unknown

651
657

tJnknown
687

Unknown
730
747
755
788

[ill]
458
460
475

I ~~ I
524
552

[i75
585
607
621
633
654
660
668
684
715
7/9
747
754
787

[ill]
458
460
475

1

49

:J494
52
555
574
584
607
622
634

\
658

1665
675 ·
688
715
729
747
753
787

maXllDIJlIl up-

s t r e ae ez t e a t
of ic:e front

Ice Front Starting Date
Maximum Ice Front Extent (River Mile)
Melt-out Date

12-28
134
2-23

12-12
137
4-12

• o Indicates locations where mu:imWII ",iver Hages eq ua l or
exceeds a known slough threshold elevation

• All river II t a g ea in feet
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TUt! ~3

SITES AFFECTED !Y LICENSE APPUCATIOK CONSTRUCTION

8ORROW AREAS:

TLH 022, 023, 258

Adjacent to E: 024, 035

TLM 176, 188, 202, 203, 209, 210, 212, 214

Adjacent to F: 164

Nooe·

Nooe·

None·

None·

TLM 0)4,055, 076, 081, 084, 085, 086, 087, 088,

094,095,096,097,201,211,213

None·

TLM034, 178,259

TLM 080

Adj a ce u t to J: 043, 058, 063, 177, 200, 229, 230,

233

K TLM 030

L None*

F

o
E

G

13

I

J

A

B

C

Devil Cany on Reservoir 'T'LH 023,034, 178,252,253,258,259

Adjaceot to Devil Caayon Reservoir: 022, 024, 027,

029, 030, 118

*Noae: No recorded archeological sites

424981
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Ti..BL! ~4

S[T!S AFFECT!D !Y STA~D COHSTRUCnOH OF WATAHA DAM/RESERVOIR

STAGE 1 (2000' Res ervo i r Level)

11M 033, 040, 043, 050, 058, 062, 063, 065, 072, 075, 077, 079, 080,

102, 104, 115, 194, 199, 20O, 216, 220, 221, 222, 224, 225, 226, 227,

228, 229, 230, 231, 232, 233, 234, 235, 236, 238, 239, 240, 241, 242,

243, 246, 247, 248, 249, 250, 256, 257 (N-49),

STAGE [11 (2000 - 2185' Reservoir Level)

TLH 039, 048, 059, 060, 061, 119, 126, 169, 171 , 173, 174, 17 5, 182,

184 , 196, 204, 206, 215, 217, 218, 223, 237, 244, 251 (N-24).

ADJACENT S[TES (Within 1/2 Mi. of 2185 Reservoir Level)

TUi 026, 03 I, 032, 038, 042, 04 7, 049, 064, 073, 074, 076, 12O, 12 1,

122, 123, 124, 125, 127 , 128, 129, 130, 131, 132, 133, 134, 135, 136,

139, 140, 141 , 142, 143, 145, 147, 148, 159, 165, 166, 167, 177 • 183,

185, 189, 19O, 195, 198, 207, 219 (N-48).

Sites Outside the One-Half Mile Zone, Stage [ 0000 ' Res erv o i r Level)

TLH 026, 032, 038, 042, 049, 073, 074, 076, 120, 122, 159, 189, 195,

198, 207 eN-IS).

Sites Adjacent to WataQ4 Coostruction Area

TLH 016,018, 160, 165, 166, 167, 172, 192, 197 (N-9)

424981
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TA!L! ~~

Y!ABLY P~A[ WORKFORCl

Curreet Project Staged

Wataea Devi' Total Stage I Stage II S':age III Total

1987 -G- -Q- -Q- -G- -G- -Q- -G-

1988 1,017 -Q- 1,017 637 -Q- -()- 637

1989 1,512 -G- 1,512 825 -G- -G- 825

1990 1,047 -G- 1,047 1,028 -Q- -G- 1,028

1991 1,082 -Q- 1,082 1,164 -Q- -Q- 1,164

1992 1,776 167 1 ,943 1,384 167 - G- 1 ,551

1993 2,142 167 2,309 1,837 167 -Q- 2,004

1994 2,721 321 3,042 2,625 321 -Q- 2,946

1995 2,06~ 501 2,570 1,831 501 -0- 2,332

1996 938 482 1,420 350 482 -()- 832

1997 2 S9 1,182 1 J 441 - G- 1 ,182 -Q- 1,182

1998 -()- 1 , 18 1 1 , 181 -G- 1 , 181 -0- 1 , 181

1999 -Q- 1 ,196 1,196 -G- 1 ,196 -0- 1 ,196

2000 -()- 1,572 1 ,572 -Q- 1,572 -0- 1 , S72

01 -0- 747 747 -Q- 747 -Q- 747

02 -0- 126 126 - G- 126 410 536

03 -()- -0- -0- -G- -G- 842 842

04 -Q- -()- -0- -G- -Q- 1,055 1 , 055

05 -G- -0- -0- -0- -0- 1 ,510 1,510

06 -G- -G- -0- -0- -Q- 1,446 1,446

07 -0- -0- -0- -G- -G- 1 ,057 1,057

08 -G- -G- -Q- -G- -0- -Q- -0-

424981
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Susltna River TQmperalures - 2e01 Demand, River Hi Ie 130
HalchinQ Inflow, 1981-1982

"

1,
J,

I
'"/'.'.r•

I
•

Ir-. I:'" ,
"

I
I, I~
',\ I.'

" 1",/ •
I .', ,

I • I ,,.' .­, , \'
I: .

Nalural
Sl:.age
High

'\

~
\.

"\'.
\\

\ ~
\

1' r:
,\. \

'\ ,', \-
\ . \

2

4

8

6

e

12

10

e
D

9
r
e
e
s

c

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

Monlh

.."

(;)
C
:D
m
(1'

I

(1'



Su~ilna River Temperalures - 2002 Demand, River MIle 130
WT & DC, Matching Inflo~, DD=50 at DC, 3 Shulter~, 1981-82
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