












s hould fi r st be evaluated wi th r es pe ct t o actual impac t s exper ienced a t

othe r hydroel ,:, "' ~ ri ,= projects. I f t he que s tion cannot be substantiated

by pr ev i ous experience, i t should next be considered in t erms of t he

uni quenes s o f t he proposed pr oject its e lf . I f t he question fai ls both

o f t hes e tests (pr evious expe r ience or uniquenes s of t he proposed

project) . Viewed i n this cont ext , some questions can be ans wered

conclusively by ~arch 1982 , on t he bas i s of the engineer ing and envi ron­

mental s t ud i e s i n progr ess . Others cannot even be addres sed unti l more

data ~re col lec t ed and sever a l i nt e rmediate l evel answers are ob tained .

A conc lus i ve statement negating t he conce rn can probably b~ o ffered on

the basis of i n format ion conta ined i n the l i terature or derived from a

pre l i minary l evel o f ana lysis .

Table 1 pr esents severa l questions pertain~ng to effec t s of the proposed

Susi tna hydroelectr ic I:rojec t on Lne t r-eam uses and r e source s. The

sequence in which the various subject a r eas and quest i ons are i ntroduced

i n thi~ t able indicates the i r r ela t i ve impo r tance within the f r amework

of t he envis i oned instream flow assessment . This "impor t anc e" reflects

both the l evel o f in te res t in the s ub j ect a rea demons t rated by respon­

dents to t he i nstre arn flow sur vey (Dwight and Trihey 1981 ) and the

amount o f change and t he significance of t he impacts expected to occur

as a result of t he project . The likelihood of the march 1982 an swers t o

the questions beir•.~ acceptable to t he resource an d regu l""tory agencies

r evi ewi ng the Application fo r Licens e i s a lso indica t ed. Thi s "accepta­

b i l i ty" i s ba s ed upon the "importance " of t he ques tion and t he l evel of

confi dence a t echni ca l audience is likely t o have i n a statement bas ed

upon t he March 1982 res ul t s of pe rtinent s ubtasks of t he feasibili t y

s t udy . Each ques t i on was considered wi th r e s pec t t o the engineering and

environmental studies in prog ress a s o f May 31 , 1981 t hen placed in one

of the f o l lowing catego ries :

1. The anticipa ted Ma rch 1982 answer would probabl y be accept ed

as c.ollclu&{ve. by resource and r egulato r y agenc i es IcithotLt

mccLi.6{ c.a.ti..oll of t he ongoing engineering and/or environmenta l

studies .
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2 . The anticipated Ma rch 1982 a nswer would pr obab ly be eccepeed

as COllceu-~ .iv e. by resource and r egu l a t ory a gencies 60Uoll'.ing

modi6.ie.a.-t.i.Ctt of t h e ongoing engineering a nd envi ronmental

s tudies.

3 . The anticipated March 1982 answer would pr ob ab l y be accepted

as pltmnil1M Y by r e sourc e and regulatory agencies tlJ-i.tItOu,t

modi6.ica..t.iolt of t he ongoing engineering and/ or environmenUl

studie s.

4. The antic ipated Ma r ch 1982 a nswe r wou ld pr o babl y be a c c e pt ed

as plte.U mi HiVty by r e sourc e and r egul a t o ry agencies ooUow.iJt9
modif~cat.icn of t he o ngoing eng i neer i ng a nd envi ronmental

s t uciies.

5 . At this time it would not be cost-effective t o un dertake t he

data collection and an alysis required to d evelop a c redible

respons e to t hi s ques tion.
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The remainder o f this document i s organized by s ame t he ins tream us e and

r e s ou r c e caueqc r Lea i de ntified in Table 1. The nar rative is limi t ed t o

a descrip t ion of those elements of t he ongoing engineering and envi r on ­

menta l s t ud i e s wh i c h are pertinent t o the f i rst part (issue identifi­

cation a nd baseline data ana l ys i s) o f the instream f low assessment. No

attempt has been made to deucrIbe s tudies o r s cheduling requirements

beyon d March 1982.

1. Flow Regime

a . pre- and pos t -project s t reamf10ws
b. stream temperature and i ce cover
c. sediment t ransport and river morphology

2 . Fishery Resources

a . anadromous adu l ts
b. r e s i dent adult a nd juveni les
c . aquati c habitat

3 . Water Qua l i t y

a . r e s e r vo i r
b. r iverine

4 . Navigat ion

a . commc~ cia1

b . recrea t ional

s. Ri pa rian veneeetdcn and Wildlife

6 . Freshwater Pecruitment to t he Estuary

7. Downstream Water Rights

B. River Based Recreation

Pertinent subtasks o f t he e ng i nee r i ng and envi ronmen tal studies

described in t he February 1980 Plan of St udy (ncres Ame rican I nc . 1980 )

and in s ubsequent procedu r es ma nuals (Terr e s t ria l Env i r onmental Special­

is ts 1980 , Alaska oepartment of Fish and Game 1981 ) are r e f erenc e d in

t he fo l l owi ng sections of this r e po rt. A numbe r of modificat ions to the

-9-



work ou t lined in the 198 0 Pe S we r e a pprov ed by t he Al a ska Power Aut hor­

i ty in March 1981 . Thos e modifications which arc per t i ne n t to t he

i ns t r e am f l o...· asses sment a r e included in t he narrative. Every effor~

has been made t o desc ribe relevant a s pe c t s o f the enginee r i nq a r;d

e nv i r onmental s tudies whic h wer e e ither und e r wa y or approved a s o f

Hay 31, 1981 .
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FLOW REGI ME

The Environmental Report (Exhibit E) o f the FERC Application for ~icense

must contain bas eline data suffici ent to determine the normal and

seasonal va r i abi l i ty o f stre~flows. This r eport must also describe t he

antici pated change s in p re-pr oj e c t streamflows a ttributable to t he

pr o ject and deterr~ne t he resulting envir~n~ental impac t s .

Ne a rly t wen ty g r oups i nterviewed during the survey (Dwight and Tri hey

1981) ha d que s tions a nd comments pe r t a i n i ng to project effects on the

s treamflow, tempe r a t ur e (includes i ce ) I" and sedimunt regimes o f the

Susitna River. Many of t hese q ue s t i ons are associated with instrearn

uses of water and demonstrate that the majority of those i nterviewed

r ecognize i mpor t an t r elationships exist between the streamflow, thermal,

and sediment trans port character istic s of the river and a variety of in­

stream uses . Severa l of the quest i ons and concerns pertaining t o this

t opi c area are provi ded below:

Wt.at woul d the s t age be at selec ted l ocati on s during the different
times of the year? What would the magni tude o f change in flow be
under post-pro j ect conditions, and how would this affect access t o
tributarie s ? What i s the dampening e f f e ct; on stream flows down­
strean? How would changes i n water level affect people living near
the r iver (f lood po t ential)? What is the r e l ations hip of gr ound­
water l evel s t o t he stream?

Would the chanc es i n water temperature be harmful to fi s h? What
woufd be the e ffec t o f increased winter flows on i c ing? would
there be a gr eater accumul ation o f ice i n the uppe r r each , with
larger ice j ams dur i ng breakup? rf power demand or operation of
th~ reservoir requ ired t ha t water be dumped in ~inter in year s that
the snow pa ck indicated a 'l i gh s pring runof f, would there be a
buildu p o f i ce on the river (aufeis) ? Could this be managed by
controlled r eleas e s o f water under the i ce ?

The Alaska Rai l road was par t i cular l y concerned about the effect of
annual spo:ing flooding on bri dges . They felt that a lthoug h i ce
jams at t he br i dge l ocations mi gh t decrease. there would be
i ncreased erosion of bridge pier s due to decreased s ilt concen­
trati ons and channe liza tion of t he r i ver. Other gr ou ps are al so
concer ned abou t t he e f fect o f de creased s ediment loads on s couring.
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What wou l d be the chanqe in channel character ist ics? What would be
the effect o f peak f l ow on sedime nt transport a nd stream morph­
ology? How would the proposed project affect bedload movement
associated with storm events? What would be the effect o f reducing
the sediment load , and therefore associated nutrients, on down­
stream biota? How much sediment would be trapped in the reservoir,
and would it have to be flushed?

Streamflows

A thorough analysi s of the seasonal and long term variability of pre­

and post-project streamflows v i i I be c ompleted by December 1981 at t~~

locations on the mainstem Susitna River . Th i s "nalysis will be pe r­

formed by Acres American Inc. ~Acres). R&M Consul tants (R&~t), and the

Alaska Department of Fish and Game (ADF&G) ut:Uiz ing average daily

streamflow data from the u.s . Geological Rurve y (USGS) stati ons at Gold

Creek a nd Sus i tna Station. The naturally occurring variabil ity among

a vera1e daily . average monthly, and average annual streamflows will be

presented for t he respecti ve per i ods of record .

Average da ily s t r e amf lows will be a nalyzed to ascertain the va l idity of

using avera ge monthly streamfloW's for evaluating project effects on fish

habitat. Frequency analysis will be performed and the resultant I -day,

7-day, IS-d a y, 30-da y, 60-day, and 90-day low flows will be determined

for e a c h year o f r ecord. Comparisons will be made bet....e e n t he I-day,

7-day, and I S-da y l ow flows and bet we e n these f lows and the a verag e

monthly strea~flow for t he month i n which the y occur. The 30-, 60- and

90- day lo~ flow value s wi l l he compared with t he lowest average monthly

streamf~ow f o r t he yea r .

Peak flows 1;.1ill also be analy zed. The I-day. 3-day, 7-day and IS-day

pe a k stream flows will be determined . fOL· the period of actual record

during the months o f May through OCtober . The ratio of pea k flow t o

average monthly f low for E"ach month will be determined and presented by

calendar yea rs . This i nfo rma tion wil l be used to estimate project

e f f ects on scouring of s pawning a~eas.
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Pre - and post- project stream flow conditions wl ll be compared a t t wo
USGS s t r e am gage l ocati ons : Gold Creek and Susitna Stat ion .

-13-



Flow du r.J.tion curves wi l l be developed for each month o f t he ye a r based

on average daily streamflows for the period of actual record at Gol d

Creek and Susitna Station.

Monthly post-project streamflows will be generated at Gold Creek and

Susitr.a Statil")n for the 1950-1980 period . Using t hese data, monthly

f low duration curves will be der i ved and compared to t he monthly pre­

project flow duration curves. I nfor=ation will also be provided at Gold

Creek and Sus itna Station indicating the estimated c hange in stage and

stream velocity attributable to pos t - p r o j ec t streamflows .

These hydrologic analyses , in ccnjunccfcn with those outlined 1n sub­

tasks 3.04 and 3.05 of the February 1980 Plan of Study (Acres American

Inc. 1980), are expected to provide sufficient underst~~ding of project

effects on the long term and seasonal streamflow charactel-istics of the

mainstem Susitna River to satisfy FERC l icense requirements. Following

completion of other Phase I studies. additional work will be required to

develop the reach-specific streamflow data required for analysis o f

specific impact questions within the various fishery habitat stucy

reaches. Numerous staff gages are being installed at strategic

locations within the project area during Phase I by ADF&G and R&}l as the

initial step in developing the correlation coefficients required for

generating the reach-specific streamflows .

Water Temperatures

A detailed tihe r-aa I analysis of the mainstem Susic.na River may be

required to de t e rmi ne project effects on Jater quality, ice conditions,

and fish habitat . However, the specific questions which need to be

addressed within these three topic areas wi l l require dif ferent levels

of analy:lis. For example, the r equired precision of a pre- and post­

pro ject stream temperature model to int e r f a c e with the antir.ipated water

quality and i ce modeling studies or to evaluate thermal effects on

rearing habitat or the migratory behavior at adult fish need only be

-14-



•

,,
I
•I
I
I

I,,,,
I
I,......

I,,,

,.,-----,
, ,, ..

I ..
I,,,

,---­
- ,---""

,/ -­,,,
-"----,

"II
I
I,

I

,----, "
I '_, --,,,,,,,

~

-......... .~".- ... ,
•,..

'..,
••

Pre - and post -project stream t emperatures will be evalua t ed at the
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C. Ho....·eve r , a stream temperature mode l to p r ov i d e for

t he e vej.uaedc n o f t hermal ef fects on i zrmature f ish or i ncubat i ng f ish

eggs would have t o a ccurately forecast monthly po s t - pr o j ect stream and

i ntragravel wate r t emperatures wi thin one degre e at one hal f mi le

intervals from Devil canyon to Coo k Inlet. They type of int ensive da ta

collection program necessary to de velop such a mode l cannot be j us t i f i ed

on the basis of our present knowledge.

Although salmon may spawn in the mainstem Susitna River, actual spawning

areas have yet to be located. Additionally, the seasonal c hanges in

water t emper a t u r e s within the proposed reservoirs mu s t be estimated.

Only after one has knowledge o f the locations of the mainstem spawning

areas a nd the general magnitude of expected c hanges in seasonal stream

temperatu res c a n it be decided whe the r or no t the fishery resource i s

l ikely to be a dversely affected by pos t - proj ect stream temperaturo s .

And analysis undertaken .I t this time t o pr ov i d e more than a prel imina ry

stat ement r egardi ng t he e ffects of post-proj e :t s tream temperatures on

the fishery r esources would be un justified.

During thn Phase I feas ibility study, r~~tinuous water temperature data

are being a cqu i r e d by R&M near the proposed Watana dam site to supple­

ment t he USGS data ...rhd.ch are a vailable for the Susitna River near

Denali , Sus itna River nea r canU"ell, and MacLaren idve r near Paxs on.

Collectively the se data will be used a s on e element i n a t.'1e rmal

a nalys i s t o e s t i mat e avera ge monthly water temperatures in the propos~d

reservo ir for pur pos e s o f exploring the engineering and economic cons e­

q ue nces o f mul t i-level power outlets.

The ADF&G aqua t i c habitat group will install thcrmographs a t the Sun­

shine bri dge and at t heir fishwheel and sonar stations above Talkeetna

and in the princ i pal tr ibutary s treams to the Susitna River betwe en

Portaqe Creek and t he Yentna River. These stream temperature data, i n

conjunction with as sociated streamflow measurements and estimated

res ervoir temperatures, will provide the necessary input for a first

level ~hermal analysis to a scertain whether or not additional mainstem
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Hydraulic and i c c stud i e s a re being co ndu cted between oevt t
Ta l ke e t na ....hi ch wi ll prov i.d e an i ni t i a l ass e s sme nt of t he
post -pro jec t s t reamf l ows on s tream c hanne l stabil i t y in
segment .

Canyon and
effects o f
this r i ve r
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t emperat ure moeeling i s ne ce ssar y and . if so, on what stream reac~ (es )

the work should be focus ed . Thi s thermal ana lysis wi l l be done as part

of t he downs tream i c e model ing stud ies conduc t ed by Acres .

Sedi ment Transport

Determin.1 t i on o f t he r a t e of seddraent; accu:nulati on i n the pr oposed

r es ervoirs and t he predi c t i on o f t he as sociat ed effects on t he down­

stream r ive r char~el morpho logy a re oeinq addres s ed at a cur s ory l eve l

unde r s ub t a sk 3 . 07 of the Plan o f Study (Acres American I nc . 198 0).

Add i tional i ns i ght s wi l l be gained as t o the likel ihood o f post-project

flows af f ecting the downstream river channel morphology t hr ough work

out l i ned in s ub t a s ks 3 .05 : streamflow and flood analyse s . 3 . 06:

hydraulic and ice studi es . and 3. 10 : l ower Sus itna River s t ud ies .

The objecti ve of t he s e subtasks is an i ni t i a l evaluation o f t he genera l

hydra'!lic character i s tics o f t he Sus i tna River above Talkeetna under

pre- and post- project streamflow condi tion s . No quant ita t i ve s t atements

a re expected t o come f r om t h i s anal ysis pe r tai ni ng to the e f f ects o f

po s t -proj ec t streamflows on the pre- pro ject r i ve r channe l morpho logy .

Ho~evcr , th i s ana l ysis wi ll answer que s tions pe rta i n i nq t o t he genera l

stabi l i ty of t he r i ve r channe l above Talkee t na. It will a l s o pxcv dde

t he necessary i nsight to cost -effect i ve ly addres s ques t ions pe rtaini ng

to l oca l scour and de position withi n thi s r i ver s egment in any follow- up

s t udies t hat may be r equired.

No a na l ys is i s be i ng pe rformed at th i s t i me r ega r d i ng e ffec ts o f post ­

pro jec t strcamfl ows on t he s t r eam channe l s tabi li ty/mo rphology below

Talkeetna . However. R&M i s obtaining seasona l aer i a l photo coverage o f

the l ower r i ver. The ADF&G aqu a t i c habitat gr oup wi ll obtai n s us pended

sediment s ampl e s and determine stre~d mat erial s i ze and compo s iti on .

Bedload movement wi l l be sa~led by R&M under t he di r ec t i on o f USGS or a

nat iona l l y r ecognized cons ul tant during Augu s t 1981 a t Gold Creek and

Sunshine br i dge , ar.d at the mout hs of t he Talkeetna and Chu l i t na rive r s.

The aeria l pho t os and s tr eambed mat eri31/bedl oad i n formation
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vill be used along wi th the results from the detailed streamflow

analysis at Susitna Stati on to develop a work plan for a preliminary

assessment o f post-pro ject effects on the morpho l ogy of t he 10'A"er

Susitna River .

Summary

Relationships between ' va r i ous instream uses and streamflow , stream

tecperatures, and sediment transport are well recognized (Acres American

Inc. 1980 , Dwight and Trihey 1981) . However, data and i nformation to

quant i fy these relationships are not available to explain or discuss

project effects at mor e t han a cursory l evel. Hence t he immediate goal

is to r igorousl y analyze t he available streamflow "da t a and to und~rtake

the necessary field work and anal ysis for acquiring the insight to

identify what f ut ur e studi es might ~ required (jus tifi ed) .

By ~~rch 1982, effects of the proposed pro ject on p r e- pr o j ec t streamflow

conditions will be known in t erMS cf discharge wa ter surface elevation ,

and average velocity at several mainstem locations. Sufficient stream

temperature data will have }~en collected to describe pre-project

conditions and determine for which river segments additional stream

t emperature studies are justif1.ed. The general stabi lity of the river

channel above Talkeetna will have been ana l yzed and areas of potential

scour or de posit ion identi f ied. Reach s pecific data on streambed

material sizes and aeri al phot ography will be available to a s sist wi th

formu lati ng work plan s for t he additi onal s tudies t hat wi l l be r equired

i n tho lower river .
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FISHERY RESOU RCES

An impo r t ant cexnponent of t he FERC Application for License i s a docu­

mentation of the- fishery resources of the project area. This report

must describe ~e nature of the fishery resource ; the expected e f fects

of the proposed project on this resource~ a nd t he measures pr opos ed by

~he applicant or agencies to mitigate, enhance, or protect the resource

if significant impact is anticipated .

The fishery report must contain a detailed description of the existing

resources of the project area including all sites directly or indirectly

affected by pro j ect activity or f eatures. This includes t he downriver

segment of the Susitna River and i t s tributaries, the reservoir i nun­

dation area.s, and aqua t.i c s ystems travers ed by roads or transmission.

corridors. Fishery information f or t hes e impact areas must include

seasonal fish distribution and abundance , species compos iti on, f ish

production, habitat characterization, a nd f ish movement patterns . Also

this discussion must address, if applicable, an y fish species pr oposed

or listed as threatened or endangered by the U.S. Fish and Wildlife

Service (USF~S) or National Mari~e Fisheries Service (NMFS).

A ~ajor category o f concern expressed in the recently completed survey

(Dwight and Trihey 1981) was the effects o f the post-project flow regi~e

on the f ishery resources o f the Susitna River basin . One t hird of t he

comments in that r eport focused on this aspect :

\olould there be e noug h water to support existing fish populations?
Would t he r t.'<iuction of peak ~lows affect fishery utiliza tion o f
side ch~nels and backwater areas? How many sloug~s, oxbows, and
s i de channels would be dewatered or have limited access? How Wvuld
change s in f l ow regizne affect > spawning, intradrainage movement ,
outmi gra tion . and seasonal habitat use? Would higher s tream
velocities ass oc i a t ed with increased winter f l ows affect young-of­
the-year that migrate into the mainstem from tributaries during
winter months? What overwintering of anadromou9 juvenile and
resident fish occurs in the main channel and how would it be
affected?
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CUrrently an inadequate information base on t he f i sher y resources of t he

Susitna Ri ver drainage prohibits the preparation of answers to s uch

valid questions and concerns. In order to ga t he r the necessary data,

APA has contracted with ADr'&G to conduct a five year fishery investi ­

g.::.tions pr ogr aM. The fi rst phase of the ADF &G study i s underway and

wi l l culminate with t he preparation of a report in spring 1982. 'L'his

report will pr ov f de a compilation of t he knowledge gained about t he

fishery resources in the project area based on their 1981 fie lu investi ­

gations .

Three field investigations are c ur r e nt l y being conuucted by ADF&G:

anadromous adult, resident and j uvenile, and aqua t i c habitat . A

detailed procedures manual has recently been pr epa r ed for each of these

investigations . A brief summary of t he ADF&G's 1981 fie ld program is

provided below.

Anadromous Adult I nvestigations

The primary objective of this s t udy is to determine the sea~onal distri­

bution and abundance of the anadromous fi s h i n t he project area, particu­

larly the t i mi ng of migrations and s pa wning . Three maj or subtasks a r e

involved:

1. Enumerat e an d characterize the fi s h runs .

2. Determine the timing and na t ur e of migration, mill Lnq , and
spawning activities.

3. Identi fy spa wni ng areas in subreaches of the mainstem,
sloughs , side c hannels , and tributary a reas which a re likely
to be affected by post- project flows and estimate their
c omparative importance .

Research techniques for these subtasks include use of fish wheels in the

mainstem and l arge tributaries, and creel census, e l ec t r o f i s hing ,

sein i ng , and aerial and foot s urveys. In formation to be col lected will

i nc lude s exual maturity , pa r a s i t e l oad , meristic data , and age.

-22-



, ,

Attempts will be made ec conduct stoc k separation studies ut ilizin g

scale o r t issue sample s . Estimate s of the ma gn! tude o f the r un to

various r e a c he s or tributaries wi l l be perf ormed b y milr k/recapture

studies , sonar count s, aerial or foot surveys of spawning gr ounds , and

carca s s count s .

Information on the timing of t he s pawni ng runs and t he migrat ory c or ­

r~dors utilized by eac h species of anadromous fish inhabiting the

proj e c t area wi l l be required to accurately identify t he: effects of

altered strearnflows or other project-related impacts. This knowledge

will be gained by sever a l techniques : evaluation o f Cook Inlet c om­

merc ial harve s t r ecords , determination of collection r ates at f ish

whee Ls , eva luat ion o f data collected at sonar counter stations and of

c r eel census da t a, aerial or ground 0bs erva t i ona , examination of morpho­

logical c ha r acter i stics o f maturing adul t s captured i n certain po r tion s

of t he r i ve r , and r adi o tracking s tudies . Va r ious effort s will be made

to de termine timi ng of s pawning, and charact~ristics o f spawning habi ­

tats . The mill i ng be na v ac-'; o f ad ult salmon in t he river segment between

Devil Ca nyon and Talkeetna will be examined , pr ima r i ly t hrough r ad i o­

t e l emet ry studies.

Res i dent Adult and J uvenile Investi ga t ions

The objec t i ve of t hi s s tudy i s t o de termine t he s eason al d i stribut ion,

abundance , and movement patterns of r e sident adult and j uven i le fish in

t he pr o ject a rea. Two major subt asks are involved:

1. Obtai n species t ype, abundance, age cla s s , and habita t utili­
zation i n format i on f or captured f i sh and de s cribe seasonal
movement patte rns.

2 . I de nt ify s pawning grounds of r esident adu l ts a nd impo r t an t
seas ona l habi t a t s of anadromous and r esident j uv eniles . Focus
observation and collection e f forts on s pecific r eaches of the
rr.a i ns tem, s l oughs , s ide channels, tribu~aries, l akes, and
ponds.
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The juvenile stage is a c r itical port i on of t he l i f e cycle o f anadromous

fis h in t he pr ojec t a r ea. The us e o f habitat by t he s e i mmat ure fish

according to s pecies, season of yea r , and location i n t he watershed wil l

be assessed in order to determine the effects of pro ject-induced stream­

flow ch ange or ctiher i mpacts on con t inued successful propaga t i on o f

these s pecies . Fi e l d study methods will include measuring catch rates

of fish by use o f minnow t r aps, electrofishing , smolt traps , and tag/

recapture studi es. Dat a Obtai ned also wi l l be used to determi ne which

habitat t ypes in t he pro j ect area are of major i mportance to j uveni l e

f ish on a seasonal ba sis. Particular attent i on and emphasis wi l l be

placed upon i dent i f ying i mportant habitats i n t he mai nstem .

Res ident adults will be studied by gillnetting, electrofishing, trap­

ping, a nd creel census . Although l e s s expl o i ted by man than an adromous

adults , r esident s pecies (pr imarily rai nbow trout, grayling, Dolly

Var de n an d burbot) a r e a maj or componen t o f t he f i s hery resour ces i n t he

upper porti on o f t he Sus itna River basi r .

Aquatic Habitat I nves t i aati ons

The habitat r equi r ements of all f i s h inhabiting t he project area must be

determined i n order t o eva Iuat;e the nature and magnitude of project­

related i mpac t s and to develop appropriate mi tiga tion proposals. The

ob j ective of t hi s s tudy i s t o wor k c l osely wi t h fie ld pe rsonnel i n t he

anadromous adul t an d r e s i dent adult and juvenile s tudy teams to l ocat e

and charac t e r i ze various habi t at t ypes being ut il i zed by all fi sh in the

pro ject area .

Descr iptions o f the general range of s t reamf low- depende nt phys ical and

chemical charac t er i sti c s whi ch appea r t o be i nf l ue ncing t he su itabi l i t y

o f habi ta t for the spec i e s and l i f e his t ory s t ag es o f interest will be

compiled. Prel iminary a s se s sments wi l l be made o f t he phys i ca l and

chemical cha racte ri s t i c s o f fis h habi tats and t he char ac ter and quanti t y

of habitat availab l e under various streamflows. Streamflow s taf f gages

and thermogra phs will be deployed and monitJr ed throughout t he pr oject
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~re~. Water qua l i ty data also will be gathered by AOF&G according t o a

predetermined sampling schedule in conjunction with water qual ity

investigations of t~e u.s. Geological Survey.

S~ry

Information obtained from these fishery investigations, in concert wi t h

data obtained from many othc :-: research efforts, ....ill be utilized by

Terrestrial Environmental Specialists, I nc . (TES) to prepare an initial

report describing the overall effects 01' the proposed Susitna hydro­

electric project on the fi shery re&Ources of t he watershed.. Quaptifi­

cation of pco j cc e effects, particularly with regard to altered stream­

flows, is perhaps the most important f ishery question which needs to be

answered. The cUta base available by s pring 1982 for addressing t hi s

question .... ill not be sufficient to support a definitive answer . How­

ever, TES s hould be able to i dentify many of the generic impacts which

are likely to occur and est imate their relative magnitude. But a

quantitati ve asses sment of the de qz ee necessary to identify a recom­

mended stream flow r egime for the protection and preservation of t he

existing fi shery resources or to f ormulate mitigation measures cannot be

prepared. Thus, the data base and pr e liminar y assessment of anticipated

i mpac ts avail~blc i n Mar ch 1982 will onl y fo rm the basis and framework

of a study plan for a comprehe ns ive instream flow assessment to be

conducted during the ens uing years .
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WATER QUALITY

The FERC Application for License is to con~air. a repor t on vater

q ual i ty . nte report must d iscuss water qua lit y and contain baseline

data s u f f i c ient to determine t he normal and s easonal variabili t y, t he

inpactu expected during ccnstruction and operation. and an y mitiga t ive,

enhancement, ~nd protective measur es proposed .

The report must include a description of existing water quality in

sufficient detail to determine seasonal, vertical, a nd horizontal

variation as a ppropriate for streams, lakes. and reservoirs . The

description mus t include measurements of sign i ficant ions, chlorophyl l

a. n .;, tri ent s, s pecific conductance. pH, total d issolved solids, total

alkalinity , t otal hardne ss, d i s sol ved oxyge n, bacteria , t emperature ,

suspended sediments, turbidity, and ve r tica l ill\~ination . Info~tion

on the surfa c e area, volume, max imum d e pth, mean depth, flushing rate,

and length of shoreline of the proposed r eservoirs must be provided.

The gradient a nd t ype of substrate pr e sen t in the stream rea ch to be

inundaterl b y the proposed reservoir must also be p r ov i ded in the r e port.

A quant ification of the anticipated i mpacts o f the p r oposed c onstruct i on

and operation o n downstre am water quality, suc h as thermal r egi me,

turbidity, and nu t r ient l evel, and a descri ption o f me~sures r e comme nded

by federal and s tate a genc ies and the a ppli cant f or the pu rpose o f

protecting or improv iny wa t er qu a lity dur ing pro j ect construc t i on a nd

o peration must be contained in t he r e port . An e xpl ana tion o f why the

a ppl icant haa r ej e cted any measu res r ecommended by an a genc y f o r t he

pr o tec tion or impr ovement of wa ter qual ity, and a description o f the

a pplica nt' s a l ter nat i ve me a s ures t o pr otec t or improve water q ual i ty,

mus t al s o be inclUd ed .

During the conduct of the instream fl ow s urvey (Dwight a nd Trihc y

1981), agenc y c oncerns ass oc iated with pos t -pr o j ec t water qual i~y

ef f ects downstream from the reservoir on future u s ers were documented .
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The Ala s ka Department. of Envi ronmen tal Conservat ion (DEC )
ques tioned t he ge ne r a l e f fec t s o f t he proposed change in flow
reg ime on t he a s s i mi l ative ca94c i t y of the Susitna River. Both t he
sedi ment a nd t hermal regimes of t he Sus itna River a r e e xpected t o
change. Thus. futur e discha=ge permit applicants might be r equired
to incur add itional treatment costs be fore meeting Al aska I s water
qual ity s tandards . I n a somewhat s i mi lar fashion . t he U. S. Army
Corps o f Engineers (USACE) indica ted a n interest i n having t he
anticipated pos t -pr oject flow r egimes r eviewed wi th r es pe c t to t he
granting of 404 permits to t he post - projec t applica nt s . The
interests o f both agencies were accented by r enewed discus sion o f
t he capital move. Alaskans for Al t erna t ive Ene rgy and ADF&G' s Su
Hydro Teac a lso IZ'Ie ntioned the capital move a nd quest i on ed t he
ef fec t s of post-project flows on dor~stic and industrial waste
disposal .

The principal water qua lity analyse s unde rtaken to date are int ended to

estimate the magni t ud e of the s easonal cr~nges antici pated i n s uspe nded

s ediment. water t emperature. dissolved gases, and c hemical constituent s

withi n t he p roposed icpoundI!1ents. Acres is perforn:..4.ng t hi s analysi s

utili z i ng s tre~mflow and wa ter qual i t y data collected by USGS and R&M .

In r esponse t o the question rai~ed by DEC and USACE , R&~ wi l l est imate

the effects of pos t - pr ojec t streamflows on t he s ea sonal a ssimilat ive

capacity (BOO and COO) of the Susitna Rive r at Gold Cr ee k and Susitna

Station. I f thes e pr e l imi na ry analys es indicate adJiti onal wate r

qua l i t y data and analysi s are r equired before a definitive statement ca n

be prov i ded, an a ppropriate work p lan will be develop ed and ir? l emented

...... during mid 1982 .

Swnrr.ary

The pri nc ip~l water qua li t y a na l ysis wil l focu s on determini ng s easona l

post- project conditions wi t h i n the impo undment s . Only a pr e l i mina r y

e s t i mat e of t he s easona l c ha nges a nticipated in s us pended s edi ment.

water t empera t ure . and d issolved qases i s expec ted . However. t he se

estimat e s will pr ov ide insight a s t o the lik.elihood o f pos t - pr oject

~atcr qua l i t y conditions bei ng harmful t o the f i she ry r esources .
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The evalua t i or of effec ts o f t he post -projec t f l ow reqi"e on the a ssimi­

l a t ive ca paci t y of t he Susit na River at Gold Creek ana Sus itna Stati c n

wi ll e ithe r answer t he question s r a i s ed by DEC and USACE or de termine

what addit i onal data and analys i s a r e r equ ired before a de finit ive

state~nt can be provi ded.
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NAVIGATION

Commercial

Based upon the findings of t he instream f low survey (Dwight and Trihey

198 1), it i s unlikely that post-project streamflows wil l have a ny

aff ect , either positive or negat i ve, on comme r c i a l nav i ga tion i n t he:

lower s usitna River. The Alaska Department o f Transportation and Publi c

Facilities was not aware of an y commercial navigation on t he river . The

Bureau of Land Management (BUt) District Office also i nd i c a t e d that

commercial navigation was not an i ns t r eam us e ~n t he Susitna River . The

V.S. Coast Guard stated that the head of navigation i s defined as being

at r.old Creek . They do not maintain any navigational a ids downstre~

from this poi nt and have no j u r i s d i c tional conc e r n for structures

proposed upstream from Gold Creek.

Fo r purposes of addressing pro jec t effects on this "us e " in the Appli ­

c a tion for License, TES will pr ov i d e a brief na r r a tiv e on the history of

commerci a l navigation on t he Susitna River and the l ikelihood of it

being developed i n t he f oreseeable f u t u re. The TES ess ay will be

reviewe d by t h e Sus itna Hyd r o e lec tI: i c Project Steering ccesu.eeee pri or

t o being included in t he documentati o l.l for l icense a pplica tion.

Recreat ional

Questions identifi ed i n the instream flow surve y which pertain t o

an t i c ipa t ed e f f ec ts of the propo s ed proj ect on r ecreational navi gati on

fall i n to t wo maj or areas: 1) access to the river by water, a ir, and

land, a nd 2) movement within the river itself:

Boat and float plane acce s s to side channels and small tributaries
and to the west s i de of the lower Susi t na River was questi oned by
USFWS's Fis hery Resource s P~ogram , t h e Fairbanks Environmental
Cent e r , a nd ADFSG t s Su Hydro '.i'e am. The Anchorage Fish and Game
Advi sory Cotmli t tce a nd NMFS were conce r ned about sport fi shi ng
a ccess, prim.J. r ~ ly dcv-ns t r e am from Talkee tna. The Sierra Club ' s
Knik Gr o up as (e d whether recreational acc ess , in general, would be
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reduced or enhanced. The main concern of the Alaska ~partJt,ent of
Natural Res ources (~~R) was whether or not stream flow alteration
would a ffect access to land disposal sites.

The s revee Club 's National Representative was specifically con­
cerned about project related effects on whitewater boating
(kayaking, boating, and rafting) between the Dt:nali Hi ghway and
Talkeetna. Truste~q for Alaska questioned whether movement within
the lower Susitna River wou~d become more hazardous as a result of
reduced summer streamflows.

Based on the level of interest and the nature of the qucat ..ns con­

cerning recreational navigation, it is recommended that APA's Appli­

cation for License contain a description of presenc-dev use patterns

(i.e., mode. location, extent) and a preliminary discussion of the

likelihood of post-project flows altering the status quo. Toward

meeting this objective , present-day patterns, frequently used access

points (including float plane landing sites), and known r ecreational

navigation corridors need to be identified. A navigation user needs

survey, such as that suggested by DNR's Water Management Section (Harle

1980), might be the most cost effective means of documenting present-day

use patterns and user attitudes and preferences .

As a minimum, TES should scope out the type and level of effort that

would be required to document present-day recreational navigation use

patterns i n the lower Susitna River. Maps and photographs conveying

this information s hould accompany APA' 5 Application for License. By

supplt!menting the Phase I engineering and hydrologic studies (Acre s

American Inc. 1980) with site- or r each-specific water surface ele­

vations determined from staf f gage r eadings, the likelit,ood of r=at ­

p::oject flows adversely a f f e c t ing recreational navigation can be dis­

cussed by March 1982. If warranted, Phas e II hydrologic and/or engin­

eering s t ud i es c ould be outlined to estimate the magnitude of pos t ­

project impacts on recreational navigation (access or movement) within

principal use areas.
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RIPARIA.~ VEGETATION AND WILDLIFE

Although a number of g roups contacted during t he survey (Dwight and

Tri hey 1981) a cknowledqed t hat t' i parian veget ation i s impor t an t , t here

were few !:pecific que s t i ons r a ised. The major concerns f ocused on

whether or not post-project flows woul d mainta in a d i s t urbed environment

conducive to the production of moose browse.

The e f fec t of po s t -pr oject flows on mainta i ning moose habitat i n the

lower r eaches of the Su s itna River was often rae utidoned as a possible

impac t on hunting, as were the ef fects o f po st-pro j ect f l ows on boat

a ccess to the hunting areas . 'the US~iS ' s Western Alaska Ecologi cal

Services questioned whether flows to mai nt a in early seral sta ges of

vegetation would need to be designed into t he pr o jec t operation as pa r t

of the mitigation plan. Howe ve r, the u.s. Soil Conservation Servic e

(SCS) felt this would not be necessary, as riparian vege tation would

readjust to post-proj e ct conditions . Furthermore, SCS was doubtful

whether pro ject-induced vegetat i on c hanges b elow the Chulitna River

would b e measurable .

Thi s topic area will need to be cons i de red at a later date in con­

j uncti on with r r o pos ed ice and 5edi~nt tra~sport s tudies.
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FRES h"':'!A;fER RECRUITMENT TO THE ESTUARY

The proposed Susitna hydroelectric project will not affect the lung-term

average annual freshwater inflow into upper Cook Inlet. However, the

seasonal variability and t ,iminq of the inflows will be altered . The

extensive analysis of pre-and post-project streamflows, which will be

undertaken by Acres, R&M, and ADF&G (refer to streamflow subtask of Flow

Regime section) at Susltna Station, will provide an adequate basis for

~ltifying the amount of change in seasonal variability and timing of

freshwater inflow to t he estuary.

Such analysis might also provide sufficient insight to determine the

likelihood of post-project flows resulting in a ' l:iignificant change in

the estuarine environments, particularly if any relationships could be

documented in the literature referencing Upper COOk Inlet commercial

salmon catches of escapements, waterfo~l hatching success, or biologic

conditions within the upper estuary itself to low-flow conditions in the

Susitna River.
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DOWNSTREAM WATER arcurs

The Application for License must evaluate the anticipated effects o f t he

proposed Susitna hydroelectric project on existing ins t r eam uses and

identify both existing and pr o posed uses of project water for irri­

gation, domestic and industrial supplies, or other purposes.

The survey r e port (Dwi ght and Tri hey 1981) identi f ied the following

concerns:

A fundamental question asked by the Alaska Miners Association and
ADF&G' 5 Su Hydro Team was "what permi t t ed or licensed water usn
rights presently exist in the Susitna River ba sin?" TwO additioral
questions raised by ADFSG'5 Su Hydro Team and Susitna Power ~o· "

were 1) whether operation of the dam would allow pr e s e nt da{
out-af-stream d i ve rsions to be maintained, and 2) whether post­
pr o j ect flows would r esult i n a change of water table condition s
that would adversely affect domestic wells or surface water s up­
pl i es 6 DNR' s Water Management Section s ta f f indica t ed t hat Susit n.l
River bas i n water rights applicati ons had not been adjudicated. bu t:
doubted that an y existing out-of- s t ream d i versions ~uld bt"
affected by t he pr oposed Sus itna hydroelectric pr o jec t .

Nonetheless, existing water rights should be identifi ed as a subtask o f

the instream fl ow assessment . Pur s uant to AS 16 6156080 (criteria f or

i s suance of pe rr.ai t ) , DNR wi ll r equire this infonnation befor e issuing

water rights permi ts and r eservati ons of water for the pr oposed Susitna

hydroelectric project . In addit i cn , AS 46.15.145 (r e ser vation o f wat er)

provides f or t he r e s e r vati on o f streamflows or water l evels f::>r the

purposes o f 1) protect ion o f f ish and wildli f e habi tat , migration, and

propagation. 2) r ecreation and park purpos e s , 3) navigation and tran s-

portation purposes , and 4) sanitary and water qua l i t y purposes. D~R' S

Water r~nagem~nt Section is currently developi ng rules and regulations

for implementi ng t his l egislation. Aft er J ul y 1, 1981. public agenc ies .

native gr oup s and pr i va t e citizens may file a r equ est for instream flow

r ese rvation.

The Wa ter Manaqer:'lent Sec tion staf f a t D~ P. an t i cipates that t t Y wi ll

receive r eque s t s fo r instream fl ow r e servati ons f roD. sevexa I agenc ies ,
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groups, and individuals due to the high visibility of the proposed

Susitna hydroelectric pr o j e c t. Taken collectively, these requests may

precipitate the need for an instream flow assessment to quantify the

streamflow requirements of all existing and proposed uses of Susitna

River water within the basin before ONR could grant APA a reservation or

water rights permit for the proposed Susitna hydroelectric project. An

instream flow assessment ur.dertaken to determine the amount of stream­

flow required by various uses is far more costly and time consuming to

conduct than one undertaken to determine effects of a proposed develop­

ment on those uses.

Therefore it is recommended that the questions pertaining to the nature

and extent of existing water rights permits in the Susitna River basin

be answered by March 198 2. It i s further recommended that the head of

DNR's Water Management Section be extended an invitation to participate

in the further deve l opment of a study plan for this element of the

instream flow assessment. DNR staff time and resources would be inte­

grated into the work plan to the extent that staff time and state

funding would allow.
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RIVER BASED RECREATION

Many groups indicat£d an interest in this topic, but their questions and

c~nts reflected preconceived personal biases rather tllan an objective

consideration of project effects on rc~reational use (Dwight and Trih~y

1981) .

The potential for increased recreational opportunities was recog­
nized by several groups, but both ONR' s Water Management section
and the ADF&G's Su Hydro Team questioned the public's acceptance o f
reservoir r ecreation as a replacement to an established riverine
use in t he upper basin. The proposed reservoirs are expected to be
very deep glacial lakes with a precfpdtcus shoreline and fluctu­
ating water surface. Such characteristics are not expected to draw
many reservoir recreationists. .

several groups, such as t he u. s . Heritage , Conservation, and
Resource Service co ncentrated on r ecreational opportunities that
would be lost. B~~'s Resources Section que s t i oned to what extent
t he aura o f the wild and scenic a spects of the river would be
degraded whi le t he Anchorage Fish and Game Advisory Corrmittee and
ADF&G' s Sport Fi s h Division were interested in quantifying project
impacts on fishing success. Many r espondents raised questions and
of fered commen ts pertaining t o project affects on sportfishing.

In summary, t hen the maj cr question to be answered is "To what degree

will riverine based r ecreation be increased or decreased as a result of

the project? " Toward a nswer i ng t his, bo th OUR's Water Management

Section and USF'i15's West e r n Alaska Ecoloqical Services felt that a

r ecreational user ne eds survey i s necessary because of the level of

oppos ition to t he project due to pe r ce i ved r ecreational losses, and t he

lack of information about wha t type o f r ecreation is desirable. It i s

r ec ommended t ha t TES contact t he s e agencie s to d iscuss specific objec­

tives and a pproac hes t ha t mi ght make up such a s urvey. If their initial

discussions are fru i t ful , additional agenc i e s and s pecial i nterest

groups might be fac t ored i nt o a second r ound of discussions. The

ob j ective of thes e pl ann i ng sessions woul d be to pr-epa r e an acceptable

questionna i re . sampling t echnique, and evaluation procedur e for a Pha s e
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II recreational user needs survey. A brief statement concerning the

development of the recreational user needs survey and its. h lt c nd e d use

during the Phase II decision-making process would accompany APA's

initial request for licensing.
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