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ques t ion. Ma in s t em side channel s i tes t ha.t are be i ng

examined in conjunct ion with the aquati c habitat and

in stream fl ow group will be eval uated us ing the habitat

at vari ous ma i nstem di scharges. The re a r i ng dat a

coll ec tion efforts will be concentra t ed at si tes where

quant itat ive hydra ul i c dat a is be ing col lec ted by t he AH

group. Because ju veni l e sa lmon re a r i ng habitats i n th e

Susitna Rive r dra i nage a re more di spersed t han spawni ng

habitats for adul t sa lmon. a l ar ge numbe r of s ites and a

l arge range of cond i t io ns mus t be sampled.

Deta il s of the s t udy des i gn and methods used in thi s

s t udy will be pr esented in t he procedures ma nual .

B. Qual i t y Ass ur ance and Suppor t Sect i on

(1) Objective

Ass is t t he RJ proj ec t l eade r and t he ot her RJ sub· proj ec t el ements

in suppor t operat ions such as: (a) coordina ting t he coll ec tion.

reducti on. t ransfe r. and ana lys is of da t a ; (b) report pre para t i on.

edit i ng , and colla ting; (c) prepa re annual budget documen t s; (d)

serv e as a bac ~ -up c rew in case of ~me rge n cy or as othe rw ise ca l l ed

upon. by oth- r sub-pro j ec t e l ement s; and ( e) conduct day t o day

opera ti ons dur ing the pro j ect l eader s absence .
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(2) Rationale

Because of the large and varied support requirements of the RJ

proj ect, a coord i nat i ng sub-proj ect section is required to ensure

consistency in the handling of the various el ements listed above.

(3) Procedure

One crew Jf two biol ogists will coordinat e the above act ivi t ies and

will be assisted by a th ird bi c l cq i s t , This crew will be l ocated

in Anchorage. Met hods employed by t hi s group are di scussed fu rther

in the fY83 Procedures Manual .
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RESIDENT AND JUVEN IL E ANAOROMOUS FISHERI ES PROJECT

li ne 100 - Personal Services

PCN Class Grade MIl Cost

4204 FB II 16 12 46.0
4201 FB II 16 12 45.9
4200 FB II 16 12 45.9
4205 FB II 16 3 11.3
4206 FB II 16 12 44.6
4198 FB II 16 12 44 .7
41 97 FB 1111 16 12 43.0
4702 FB I 14 12 41.7
41 99 FB I 14 12 40.3
4212 FB I 14 9 29. 2
42 15 FB I 14 7.5 24.4
1769 FB I 14 7.5 24.4

Subtot al 441.4

line 200 - Travel and Ppr Di em 8. 1

line 300 - Contractual Servic es 69.B

li ne 400 - Commodities 70.6

Grand Total 589.9
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ATTACHMENT £ - AQUATIC HABI TAT ANO INSTRENI FLOW

1. Ba ckground

The cbject tves of the revi sed studi es pr oposed for fY84 (1983-84) are

based on corrmen ts received from Harza-Ibe sco Sus t tne Joi nt Vent ure . The

original proposal s ubmit t ed in ea r ly March was based on a review and

compari son of the information coll ected during the Ha2 and HS3 field

seasons . fERC and agency draft Exhibit E con~nt s submi t ted to the APA. and

comment s from Ha rza· [ basco Sus i t na Joint Venture and other agencies.

The FY84 program is specifica lly designed to eva luate the sev en habitat

types associated wi t h t he Susi t na River (Figure E·1 ) rat her than placi ng an

emphasi s solely on side sl oughs as was done du r i ng FY82 and FY83.

Attent ion is given to defini ng the re la tionshi p between va r io us l evels of

matnstem discharge and the habitat potent ia l of matnstem, side channel,

slough. tributary mout h and tributary habitats, with part icular attention

given towa rds tdent Hyi 09 the i nfl uences of I1litf ns t ern dtscha rge 1ess than

8,000 cfs and greater than 32,000 cfs.

Aquatic Habitat and tnstr.am Flow (AM) studies were in lttated in FY8l

(1981-82) to characterize the seas onal habitat requi rements of sel ected

anadromous and res i dent fish spec ies present in the various aquatic

h~bitats of the Sus i toa River basin. Obj ecti ves during FY82 included:
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Figure E- 1. Genera 1 habi ta t ce ta gori es of the Sus U na Ri ver -a concept ual jiagl'am

(adapted fr om AE1DC 1182; Trihey 1982)
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A. ident ify i ng t he ranges of se lected habita t charac te r istics

util i zed by fish in the study area;

B. ident ifyi ng the seaso nal re lat ions hips between mainstem dis charge

and t he phys ica l and chemical cha racteri s tics of se lected f ish

habitats ; and .

c. identifying the seasonal relationships betwc~~ ~linstem discharge

and general fish dist ribution and abundance .

Studi es downstream of Dev il Canyon we re primarily foc used on the reach of

rive r b~tween Ta lk eetna and Dev i l Canyon wi th emphas i s pl aced on select ed

s lough habi tats. Resul t s of the fY82 i nvestigations indicated th at

ma instem di scharge i nfl uencea bot h th e i lMl i grat i on of adult sa lmon to

slo ughs and t he overall availabi lity of spawni ng habitat within slou ghs.

Insuffi ci ent dat a however, were coll ected to quantify these fi ndings.

Resul ts and find i ngs of th ese and ot her st udie s are summar i zed in t he AOF&G

Phase I Aquatic Studies Progr am Report.

Impoundment area st udi es were also initi ated in FY82 to identify basel i ne

phys ical and chemic al charact er is t ics of fi sh habitats whi ch would be

i nundate d by t he reservoirs, with the object ive of quanti fy i ng the amount

of res ident fi sh habi ta t to be lost. Baseline information on resident fish

habi tat in major tr ibutaries lo cated within the boundar ie s of t he proposed

impoundments was collec ted and analyzed. A surrma ry tJf the results ts

presented in the AOF&G Phase I Aqua t ic Stud ies Program Report.
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During rYS3 (1 982-83). Aquat i c Habitat and Instream Fl ow in vestiga ti ons

downs t reem of Devil Canyon were primarily f ocused on a furth er eval ua t i on

and quantifi cati on of the influences that mainstem discharge has on the

access ibi l i ty . avai l abi l i ty and utili zation of fish habitats within

sl oughs. A be tte r unders land i 09 of the re1ati onsbl ps bet ween rna i ns t ern

di scharge and t he hyd rauli c che rec t er i s t i cs of s i de sl oughs was obtai ned

for mainstem fl ows ranging from 8 ,000 to 32 ,000 c f s (as recorded at the

U.S. Geological Survey gagi ng stati on at Gold Creek). This information was

used to eval uat e and quantify the relati onship between th ese mains tem

di scharges and t he access i bil i ty , availability and utilization of s lough

habi tats f or salmon spawni ng. A s t udy was al so initiated in selected side

s loughs in the l at ter part of 1982 t o inves t i ga t e t he in cubation phase of

sal mon. These s t udies are currently in progress.

'." . . .-.. . . ... . .. _ . -. -._ ....,..0...;•. . - .._ . .. 7"- _ . . • _

. FY83 studi es were al so initiated in the mainst em ri ver between Cool( Inlet

and Devil Canyon to eval ua t e eul achcn , Bering cisco and sa lmon spawning

habitat. The former two s pec i es we re observed to use the mainst em as their

pri mary spawning habitat whe reas sa l mon were only found to s pawn in the

mainstem at isolated l ocati ons.

Baseline water quality, surface and intragravel water t emperature and

stage/discharge data were also obtained at sel ected mainstem. s i de channel,

sl ough and tributary sites from Cook Inlet to Devil Canyon. The range of

ma i ns t ern di scharge values experi enced dur f ng the FY83 fi e1d se as on were

r educed when compared to histori cal 30-yea r mainstem discharge. Therefore,

the full range of mainstem fl ows normally ex pected during an open water

sea son were not evaluated. It was f ound however, tha t: for the range of

E-4



June 10, 1983

mai ns t em fl ows from 8 , 000 to 30,000 cf s , the relat i onship between water

s:J rfa~ e el evat ion end ma i ns tem di s charge is r el at ively well defined at

var ious ma i nstem lo cat ions bet~ce n Talkeetna and Devil Canyon.

A baseline study of t he stage/di scharge characteri sti cs at two s i de channel

s ites downstream of Talk eetna was al so init iated t o id entify the degree of

infl uence that vari ati ons in mainstem dis charge have on access to known

spawni ng areas in the Cook Inl et to Talkeetna r ive r reach. Data f rom this

study i s cur re nt ly in t he proces s of bei ng ana lyzed. Complete f indi ngs of

the FY83 l ower River Studies are summar ized in Volume 4 of the Phas e II

Bas ic Data Re por t .

Impoundment s t udies were expanded dur i ng H83 to include ha bitat

eval uations in a one mile reach upstream of the propo-sed impoundment

boundari es in t he seven study tri but ari es, a genera l habitat evalua t ion of

Sa l ly l ake and a pre l imi nary evaluat ion of sa lmon habi tat in two

tr i butari es (Chinook and Cheechako creeks ) . A s t udy of grayling spawning

habitat wa s also ini ti ated. Due to in suffi ci ent information on t he ti ming

and l ocati ons of grayl i ng spawni ng act i viti es in impoundment t r ibutaries

t hi s s tudy was limi ted by our abi l i ty to coordinate sampl i ng wi th spawn ing

event s . Ccrspl ete findings of the FY83 Impoundment Stud ie s are sunma r i zed

in Volume 5 of t he Phase 11 Ba si c Data Report.

11. FY84 Progr am Objecti ves and Wo rk Plan

A work plan has been developed whi ch partiti ons FY84 objec t ives into two

sub-p rogram e lement s : Fish Ha bi tat St udi es (FHS). and Instream Flow
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Evaluations (IFE). A third sub-program element, Quality Assurance and

labora~ory Operations (QUAlO). suppor t s the overall AH and RJ habitat data

col lec t i on programs.

Speci f i c data coll ection methods and sampling designs used in the

cot t eet ten of the basic data to meet FY84 object i ves a re outlined in t he

FY82 and FYS3 procedures manuals . Any spec ifi c data collection

me thods and sampli ng designs not out li ned in these documents will be

presented in the FY84 procedures ma nual and are bri efly described in this

proposa 1.

As ma ny of t he object i ves closely coinc ide wi t h the object i ves of the Adult

Anadror ; J S and Res i dent and Juvent 1e Anadromous Fi sh I nvest i gati ORS I a11 of

t he wor~ will be cl osel y coordi nat ed using common re sources to mee t common

. .--'--obj eCth~"¥s :" The a n'aTYsiS - oroat a" tflal- wilT -addniss':i: ·t he· - obj ec t l ves....Wll1-~"

also recu i r-e data coll ected by other projects withi n the study t eam. The

field ","ork program is designed to in clude proper l ogistics to insure all

needed ~!ta is coll ected.

A. Fish Habi t at St udi es - Slough. Side Channe l . Tributary r~outh .

Tributary. and Mainstem Habitat Studies

1. Slough Habitat Studies

a. Object iv e

Evaluate. and if possible. quantify the relationship

between ma fns tem dhcharge and the availability and

..
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utilization of s lou gh habi t a t s for passage , spawnin g ,

incubation, and rearing (see RJ plan of study) of

anadromous and resident fi sh.

b. Rat ionale

Based on data obta i ned duri ng H82 and H83 studies ,

the discharge in the mai nstem appears to influence the

ava il abi li t y and utilization of sl ough habitats for

passage, spawning. incubation. and rearing of

anadromous and res id ent fis h. The operation of t he

proposed hydroel ectric proj ect wi ll l i kel y alter t he

flow cha ra ct er ist i cs of the maf nstem from those which

are nat ural ly occurring . For these reasons. it is

necessary to eva lua t e . and if poss i bl e quant ify , the

effects of ma f nstem di sc harge on these aspects of the

fishery resource. Information from these studi es will

be needed for impact and mi tigation asse ssments .

c. Procedures

One three person cr ew will compl e t e a study begun in

FY83 to eval ua t e , and if possibl e, quanti fy the

relati onshi p between ma i ns tem discharge and t he

avail abi li ty and uti lization of slough habitats fo r

passage , spawning, incubation, and rearing of

anadromous and residen t fis h. Progress t owards mee t i ng

[-7
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this obj ect i ve dud ng fY B3 was 1imited due to the 1:>w

flow condit i ons of the mainstern ri ver during t he 1982

open wa t er field season. It is hoped tha t dat a can be

coll ec t ed dur in g FY84 to better eva lua t e ';he

re l ationshi p be tween t he ava il abil ity and uti1 i zat ion

of s l ough habitats to ma in s t em discha rge at hig1er

discharges . Speci f i c data col l ec t ion me thods and

sampli ng desi gns used i n the collection of this cata

are s unmer t zed in the FYa2 and FY83 Procedures

Manua l s and Vol ume 4. Part II ~f t he Phase II Ba si c Data

Repor t . Computer analysis techniques to be used in the

analysis of hydraul ic data cons i s t ing of In ~tream Flow

Group 4 ( IFG-4) type computer model l ing i s described in

the above docume nt s and t he Fishery Ha bit at

Relati onships Repor t . Sloughs t o be {nves ti q.rted

duri ng FY84 wil l be Sloughs BA, g, and 21. Operat ' ons

will be based at Slough 9 and Gold Creek Camps.

2. Side Channel Habitat St udies

a. Objective

Evaluate , and i f poss ibl e , quant i fy th e re lationst ip

between ma i nst em di scharge and t he avail abil f ty and

ut i liz at i on of si de channel habita t s for passage,

spawni ng, incubat ion, and rearing (see RJ plan )f

s tudy) of anadromous and res i dent f ish.
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b. Rationa l e

Based on data obtai ned during FY82 and FYS3 s tudies .

the di scharge in the mainstem appears to influence the

avail ability and util ization of sl ough habitats for

passage . spawning , incubation. and reari ng of

.. .

.
enedrceous and resident fis h. The opera t i on of th e

proposed hydroel ectric proj ec t wi ll likely alter th e

fl ow cha rac t e r is tic s of the mainstem from those wh ich

are naturally occur ri ng. For t hes e reasons, it is

necessary to evaluate, and if poss ibl e quant ify , t he

effects of ma i ns t em discha rge on t hese a spects of the

fishe ry resou rce. Informa ti on from th ese s t udies will

be needed for impact and mitigat ion assessment s •
..... . --_. -

c. Procedures

One t hree person crew will in itiate a s t udy s imi l ar to

the s l ough habitat studies in s ide channel habi t ats.

Similar met hods and da ta analysis t echniques will be

emp loyed as were used in the study of s loughs dur i ng

FY83. Si de channels to be i nvesti gated will i nclude

the s ide channels below Sl oughs 21 and 11. Opera t ions

wil l be based at Slough 9 and Gold Creek camps .

3. Tr ib utary Mouth Habitat Studi es

E-9



June 10, 1983

a. Objective

Eval uat e , and if possible, quantify the utilization and

availabil i t y of tributary mout h habitats for sa lmon

spawni ng, hold i ng, and passage at var ious combina tions of

mai nstem and tribut ary di scharges.

b. Ra tional e

Based on l imited data obt ai ned dur i ng the FY82 and FY83

fie l d seasons . tributa ry mout h/ ma i ns t em confl uence

zones have been identi f ied as being impor t ant spawn ing

or rearing habita ts for chum, pink , chinook . and coho

salmon and provi de rea r i ng habita t for resi den t fi sh .

Pre 1iminary data sugges t t hat the di scharge of t he

mafnstem appears to inf l uence the avai la bi l i ty and

ut il i zation of tri butary mou t h habitat for s a lrr~n

spawning and reari ng and resident f ish rea r ing. The

operation of t he proposed hydroelectric project will

1ikely result in altered fl ow reg imes of the ma i nst em

from those naturally occur r ing. For thi s reason, it is

impor t ant to identi fy , eval uat e , and if poss ibl e ,

quant i fy the ef fec t s of ma instem di scharge on these aspects

of t he f i shery re source. Info rmat ion f rom these stud ies

wi l l be needed for impac t and mi t igation assessment s .
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c. Procedures

A study will be init i at ed in FY84 to evalua te , and if

poss ible , quant i fy t he uti l ization and avai l abi l i ty of

t ributa ry mouth habitats for sa lmon spawn ing and at vari ous

l evel s of ma instem and tri but ary di scharge. At each s t udy

site, data will be coll ected for avai lab le and uti lized

habitat conditions over various l evel s of ma fnst em and

tributary di scharge . Data to be col l ected wi ll include:

(1) avai la ble and utili zed subst ra tes ;

(2) avai lab l e and ut i lized water depths and
,

vel ociti es ;

(3) available and uti1 fzed surface and intragrave1

water t emperatures; and,

(4) l ocati ons of wett ed per imeters, mi xing zones ,

pools , upwel li ng areas , and riffles and the

dis t ri bution of f i sh i n t hese areas.

These data will th en be used to detenmine habitat condi t i ons

which are avail abl e and ut11 i zed at various l evels of

ma instem and tributary di scharges . Data will be analyzed

using techni ques similar to t hose in corporated in the

preliminary analys is of s lou gh habita t data duri ng FY83
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outlined i n th e fi sheries Habita t Rela ti onships Report and

FY82 a nd FY83 Pr ocedu res Manuals . I FG or HE e- II ty re of

computer model l i ng analyses will no t be attempted with t hese

dat a.

Tr ibu t ary mout hs to be studied will the mout hs of Fourth of

July and l ane Creeks and possibly Indian River.

4. Tributary Habita t Studies

a. Objecti ve

Identify and eval ua t e the ranges of habi tat condi ti ons

uti lized for salmon spawning in se lected t ributa r ie s•
. .. .._. _. -..__._--- • .. __..~ -- -- .._.- . _.. ...- .•-_...._-.

b. Rationa l e

To prevent the proj ect f rom re sult i ng in an overall

l oss of f i sh habitat, it mu st be dete rmi ned whether

alte rnate habitats will be avail ab l e to replace those

which are lost . Adj ustment of f l ow regula t ions ,shoul d

therefore be evaluated fo r providing th e opportuni ty to

crea t e re pl aceme nt habitats i n sl ough, ma l ns tem, and

side channel habita ts a Howeve r , in order to ident ify

the pot ent i al of th ese habitats to repl ace other

habitat.s l ost. it is necessary to first evaluate the

ranges of phys ical and chemical charac ter i s t ics

associated with habitat s curren t l y util i zed by fish.
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This process is currently being, or proposed to be ,

done i n sl ough, side channel , tributary mou th ,

tributary , and mainstem habi t at s.

c. Procedures

--.

A study will be initiated in FY84 to identify and

evaluate the ranges of habitat conditions utilized in

tributary habitats for sal mon spawning. \~ater depth

and veloci ty , substrate comp s i t ion , and intragravel

and surface wa t er temperat ure data will be col lec t ed at

areas util i zed for salmon spawning. These data will be

analyzed using techniques simi lar to those incorporated

in the prel iminary analysis of sal mon spawning

u tD riafion - da-t~l' '-f,i r -S l ougns- 'du'i-fng - FYS3";'" These-

procedures are outlined in the FY82 and FY83 Procedures

Manua ls and the Fishe ry Habitat Rel ationshi ps Report .

• • "+!-r---..........." -_, .• ~ ...-... . ... .. ... , _ . ... _ _

Trib utaries to be i nves t i gated will be t he upper

reaches of Portage Creek, Indian River , Fourth of July

Creek, and lane Creek. Thi s study will be conducted by

the Assistant Project l eader and the FHS Sub-proj ect

Leader with assistance from other personnel as

required.

5. Mai nstem Habi tat Studi es

E-13



....:. . ..

June lO. 1983

a. Objective

Continue to evaluate ma i ns tem habitats utilized by

salmon for spawning and the influences of mai ns tem

di scharge on th ese habitats.

b. Ra tiona1e

During FY82 and FY83 studi es. small numbers of salmon

have been observed to utilize the mainstem for

spawni ng. Limited habitat data have been coll ected at

th ese mains t em sites. These data are i mportant to gain

a basis for determining the habitat conditi ons that are

usable for spawning by salmon in the ma i ns tem. This

i nformation can be used to evaluate whether or not

exi s t i ng habitat conditi ons will be reduced by altered

fl uw regimes result i ng from the prop osed hydroe1ectri c

project or whether altered fl ow re gi mes can increase

the avail ability of a reas having these habitat

conditions.

c. Procedures

Mai ns tem habitats utilized by salmon for spawning will

be inv esti gated using speci.fic dat a coll ect ion methods

and sampling designs which are pr esented in the FY83

Procedures Manual and Volume 4 of the Phase II Basic

Data Report. Only sites that are located in
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conjunction with ot her study progra ms will be

i nvest i gate d. This study will be conducted by the

Ass istant Proj ect l eader and the FHS Sub·project l eader

with assistance f romot her personnel as requi red.

B. Instream Flow Evaluati ons

I. Objective

Cont i nue to identify and eval uat e the basel i ne

hydrol ogi cal (s tage/di scha rge) and wa t er quali ty

(surface and intragravel wate r temperature, pH,

di ssolved oXjgen. specific conductance and turbidity )

character ist ics of ma i nste m. s ide channel . slo ugh. and

.. n ..... • - - - . .. ~ . • -. . " .• • - • ... .. .. . fi-i but.a ry' hab t ta t"s --and - eva1uate .. t'he=- i nfl uerices' .tha t ...

mainstem discharge has on the se ba~eline

characteri s tics .

2. Rationale

Baseline hydrologi cal and water qual i ty charac teristics

of ma i nste m, s i de cha nnel , sl ough and tr ibutary

habitats and their rel ationship to ma i nstem discharge

are required to suppor t t he eval uation of fi sh habi t at

avail abi lity and uti lization. Thi s informat ion is also

of val ue for cali bra ti ng hydraul ic and t emperature

model s used for impact and mitigation analyses.
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3. Procedures

Two crews of two biologis t s will coll ect hydro l ogical

and wa t er qual ity dat a at a range of di scharge levels

us in g data col l ection me thods and sampl i ng desi gns used

in the col l ection of s imil ar data dur ing rYB3. These

me t hods and t echni ques are su rnna ri zed i n the FY82 and

FY83 Procedures Manuals and Volume 4, Par t I of the Phase

I t Basic Dat a Re port . Sel ect ed tr ibuta ries, s loughs , s ide

channel and ma ins tem sites in the Ta l keetna to Devi l Ca nyon

reach will be s t udied. Operati ons will be based at

Tal keetna and Go ld Creek Camps.

C. Qual i ty Assurance and l aboratory Operations

I. Objective

Assi st the other AH sub- pro ject element s in suppor t

opera t ions such as ass ur ing quality cont rol ,

coordina t i ng dat a reducti on, catagor izatio n and data

trans fer, provi di n9 1abora to ry suppor t , equi pment

calibration, and repair for AH and RJ habi t at

ins trume nt s .

2. Rati onale

Becaus e of the l arge and vari ed suppor t r equi reme nts of

t he AH project . a coord i nati ng sub-p roject el ement is

E- 16
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required to ensure cons i stency in data col lect ion,

laboratory analyses methods and data reduct ion, and

transfer.

3. Procedure

One crew of two biologi sts wi ll coordi nat e the above

ac t i vit ies . The crew will be located in Anchorage.

Methods employed by th is grou p are def ined i n the FY82

and H83 Procedures 1l,anual. Thts crew also acts as a

back-up crew in case of emergency or as othe rwise

ca l led upon, by t he other sub-proj ect el ement s .

E-17



June 10, 1983

ATTACHI1ENT E-1

AQUATIC HA8 1TAT AND INSTREAM FLOW

Lin e 100 . Persona l Servic es

PCrl Cl ass Grade MM Cost

4211 FB 11 16 12 46. 0
4208 FB II 16 12 44.6
4213 FB 1 14 10 32.5
4196 FB 11 16 12 47.6
4207' FB II 16 3 11 .5
4126 FB I 14 12 40.3
4217 FB I 14 10 33. 6
41 Bo FB I 14 11 36. 9
4116 FB I 14 7 22 .8
4195 FB I I 16 12 46.0
4231 FB I 14 12 39.0
4209 FB I 14 8 26 .9
41 B6 FB I 14 8 29. 7
4101 FB I 14 9 30. 2
4210 FB I 14 B 26.9
4230 FB I 14 12 39.0
4214 FB I 14 9 30. 2
41Bl FB I 14 10 32.5
4249 FT I II 11 6 16.B

_.... ... . ~ - :.: ..., ... .:-. .-. - . --.
~633 . o· . .. . .. . Subtot al

li ne 200 • Travel and Per Diem

Line 300 - Contractual Services

l ine 400 - Commoditi es

* . See Attachment G for rema i ni ng 9 mm.

E-1B
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78.0
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ATTAC HMENT F - ANAOROMOUS AOULT FISHERI ES PROJ ECT

I. Baclrground

The first year (1 981) of Adult Anadromous Investi gati ons were conducted in

conj unction wi th the fol low ing general object i ve:

Determine ti ming, di stri buti on and re la tive abundance of the adult

anadromous f i sh popula t io n within the ba sin t hat woul d be affected by

Susitna River hydr oe1ec trie deve l opment .

Operati ons i n 1981 succes s fully documented sockeye , pink. chum and cob l

s al mon escapement l evels, ti mi ng and s to ck characte ris t i c s at four ma in

channe l l oca t ions: (1) Yentna Sta t io n (RM 04) on th e Yentna Ri ver ( RM 28 ):

(2) Sunshine St at i on (RM 80) ; (3 ) Talkeetna Station (RM 103) and; (4) Cu r. '

St a t i on (RM 120). The 1981 operati on at Susitna Sta t ion (RM 26) was not

succes sful in e s t abl ish ing total escapement numbers but did provide spec i es

timing infonmation and age, l ength and sex compos i t io n data. Additional 1981

investigations es tabl i shed previously unconfirmed spawning by salmon 1n ma in

channel, slough and tributary stream habitats between Talkeetna and Devil

Canyon and mi l l i ng of sal mon in l ower Devi l Canyon. A quant itat ive

presentati on of these and other fi ndi ngs were provi ded in Phase I, Final

Oraft Repor t , Ad ul t Anadromaus Proj ect, ADF& G/Su Hydro, 1981.

Stud!es in 1982 cont i nued at the same l evel as in 1981. but includ ed investi­

gations of eul achon and Bering c i sco spec ie s . and asses sment of ma in channel

chinook sal mon es capement . ti ming and stock characteri sti cs at and above RH
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80. Base line data on ma in channe l esca peme nt numbe rs . di st ribut io n, timing

and stock cha ra ct er i s t i c s we re suc cessfully obtained in 1982 at r entna ,

Sunshi ne , Ta lkeetna and Curry stat io ns . As in 1981 . operations at Sus itna

Stat io n we re l es s suc cessful. Some i mportant 1982 findings were: (a )

addit io nal sa l mon spawni ng areas i dentifi ed in ma i n channe l Sus itna River

above RM 103 . (b) chinook sal mon spawni ng loca ted i n Devi l Canyo n reach. (c)

a f irs t run sockeye salmon populat io n identi fie d ups tream of RM 80 , (d) a

s t ock sepa rati on analys i s which f ndi ce t ed tha t sock eye salmon are either

unsuccessful l y produced above RM 98. 6 or fry spawned above RM 98. 6 rear below

RM 98. 6 , and (e) two eulachon runs wh ic h spawn i n the ma i n channel bel ow RM

48.0. A comple t e presenta t ion of 1982 adult anadromous findings were

provided i n Vol ume 2 , First Draft Phase II 1982 Adult Anadromous Fisheries

Studies , ADF&G/ Su Hydro, 1983.

The FY83 Ad u1t Anad romous program pr oposed herei n was deve l oped a fte r a

rev iew of 1981 and 1982 project s results. assessment of agenc y corrrnents the

draft Exhibi t E and i nput of the APA and Ha rza-Ebasco Sus i t na J o i nt Venture .

The FVa3 program i s des i gned to opera te mo re effi ci ently , at l ess operational

cos t and with a cl oser focus on the salmon production in the Talk eetna to

Upper Dev i l Canyon reach than in pr~vious year s .

II General 1983 (FY84) Program Objectives

A. Prov ide a t hird yea r of sa l mo n escapeme nt eva lua tion to Sus i tna

Ri ver bas i n to subs t anti ate production and be tween yea r

vari ab il ity wi thi n sub reaches of the rive r with principal

E~ph a s i s on t he Tal keetna to upper Devi l Canyon reach.
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B. Define where salmon spawn ing occurs upstream of RM98. 6 incl uding

s lough, stream, and ma i n cha nnel habitats .

c. Define ext ent and ti ming of salmon use of l ower Devi l Canyon.

The rationa le behind these objecti ves are:

The Sus i t na River suppor t s major commercial and recreat ional anadromous f i sh

popul at ions and as ind i cated by t he FERC in their List of defici encies, Draft

Sus i t na Appl ica tion Exhibit E under 3. FISH ANO WI LOLIFE AND BOTANTI CAL

RESOU RCES. No . 1 . it wi ll be necessa ry to "(1escribe the exist ing anadromous

and s31monid fi shery resources in t he 5u5ftna River between the proposed dam

sites and Talkeetna ( popul at i on esti mates ) . Fur th er, quant ify the project

re lated reduct i ons in habitat required for successful reproducti on and

ma i nt enance of th ese popula t io ns and est imat es of any popula ti on l osses
- - '-

proj ected. and t he effect iveness of mitigat io n measur es proposed t o offset

t hese losses."

Objecti ve A will form the basis for quantifying escapement into the Sus ft na

Ri ver system t o mo ni t or and provide information on one complet e l ife cycle of

anadromous fi sh populations. Objecti ves Band C will provide fundamental

infonnation on fi sh mi gra t ion , behavior. ti ming, and spawning to support the

defi nit io n of pos t project impact s f rom flow, water quali ty changes which are

essent i al to describe required mi t i gat io n.
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III Work Plan

A. Main Channel Escapement Sampl i ng

1. Objecti ve

De f i ne Susitna River s almon esca pement through one

conti guous life cycl e (S years) and asses s contribut ion of

s pawni ng popula t i on upstream of RM 98. 6 to t otal Sus itna

River production.

2 . Ra t iona l e

The two pre viou s years ( 1981 and 1982 ) of data do not

provide a c~mp l e te assessment of anad romous fi sh production

in t he Sus i t na Ri ver drai nage. A full 1ife cycle (5 year s )

should be mo nitored to accuratel y define vari abil ity in

escapements and resource value.

3. Procedure

a. Escapement moni tori ng

Monilor escapement at four stati ons (Figure F-l)

acc ordi ng to the foll owi ng sc hedul e for the calendar

years of 1983 and 1984.
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Fi9u rc F-I

Y(HTHA

OEVIL CA.H YO H

I

S1A flO H

STATIO H

Figure F- l Su s i t na River ba s ~n m4 p showing field stations and maj or streams.

Adu l t Anadromou s Fi she ri es Project. Su Hyd ro Studies. 1983.
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Yentna St at ion

Sunshi ne Sta ti on

Tal keet na Station

Curry St at ion

1 9 8 3

7/1 - 9/5

7/1 - 9/1 0

7/1 - 9/1 2

7/1 - 9/14

June 10, 1983

1 9 8 4

7/1 - 9/ 5

6/ 4 - 7/1

6/7 - 7/1

6/10 - 7/1

Operat ions proposed at the four stati ons are i nt ended t o provide

a perspecti ve of contribu ti on and val ue of anadromous fi sh

escapeme nt above RM 98.6 to t otal bas i n product ion. Secondar i ly ,

the s tati ons are s ited to provide a second level check of escape·

ment numbers between sta t ions .

Species investiga tions wi l l be as foll ows:

(1 ) Chinook Salmon

Ch inook sal mon wi ll be intercepted by fishwheels at

Sunshi ne , Ta lk eetna and Curry s ta t i ons and rel eased wi t h

Pet ersen disc or Flay FT-4 t ags. Tag recoveri es wil l be

made at upst ream s t at ions and duri ng spawning ground surveys

in t he Chulitna Rive r and Talkeetna River drainages .

(2) Sockeye , Pink, Chum, and Coho Salmon

Escapement wi l l be assessed by s ide scan sonar (SSS) gear at

Yent na Sta t ion, and by Petersen ma rk and recapt ure me thod at
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Suns hi ne , Talk eetna and Cu rry s t a t i ons . Si te opera tion of

SSS sonar and fishwh cel gear will be as pre sented i n Volume

2, First Draft, Phase II 1982 Adult Anad romous Fi sheries

Studi es, AOF&G/ Su Hydro 1983.

B. Spawni ng Surveys/ mai n channel , streams and sl oughs

1. Objec t ive

Define where sal mo n spawni ng occurs above RM 98. 6 and to

what extent .

2. Rati onal e

5usftna Ri ver upstream of RM98. 6 wi ll be subj ec t to chang~ ~

It is necessary to define where spawning is occur r ing and to

what ex tent for purposes impac t as ses sment and mi t i ga t i on.

A fu ll l i f e cycle of mo nitori ng (5 year s ) is necessary in

our opi nion, to cl ear ly defi ne resource valu es and concerns .

1983 surveys wou l d be the third con tinuous year of sur vey

work.

3. Procedure

Ground su rvey all known and suspec ted anadromous fish

sp awni ng s loughs and stream habitats wil l be conducted as

c l ose to week l y as poss i ble f rom Augus t 7 to Oct ober 7.
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Sloughs will be surveyed in their ent i rety and i ndividual

streams will be surveyed from the confluence with the

Susitna River to a predetermined distance upstream.

Excepti ons are Indian River and Porlage Creek which are to

be surv eyed in entirety.

C. Stream Li fe

1. Objec tive

Quantify sockeye and chum salmon e scapement into slough

habitats upstream of RM 98.6.

2. Rati onale

Total escapement fnto slough habitats is unknown.

Currently, peak counts provide an index of production. It

is apparent that a significant portion of early spawning

slough fish are not counted when peak survey counts are

effected nor are any late (entering) spawning fish. 8y

asses sing mean stream lffe of chum and sockeye salmon. total

escapement into sl ough habitats can be calculated from

survey count data. This study would provide quantification

of sl ough spawni ng salmon to accurately define their value

and the level of mitigation that may be required.
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3. Procedure

At Curry St ation, all f is hwheel intercepted chum and sockeye

sal mon a re to be tagged with Petersen disc tags with large

numbers t hat will be readabl e f rom 20 feet with t he naked

eye . Fish tagged at Curry Stata ion and inter ing slough~ II,

9, SA , and gouse will be monitored eve ry th i rd dat f rom th e

f irs t day of obse rved pr esence t o the la s t day of obse rve d

1'i f e ,

Escapement into sl oughs 1" 9. SA and Moose sloughs will be

cal culated by div iding t otal number of fish days by mean st ream

life. Total fish days wi l l be cal cul at ed by mul t i plying the l ive

count on each s t ream survey by the mean number of days i n the

survey per iod and summi ng thp res ults . Chum and sockeye salmon

esc apement s i nto other sl ough habi t at s wi l l be quantified using

the mean average stream l i fe of respective species for sl oughs

11.9. SA and Moose sl ough, and t otal f i sh days respectively

computed per i ndiv i dual sl ough from regular survey data.

St r eam l ife investigations will extend from approximately

August 16 to October 15. Work will be conducted by a s t af f

of two basod at Curry Stat ion.
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ATTACHMENT F-l

AOULT ANAOROMOUS FI SHER IES PROJECT
line 100 - Pe rsonal Servi ces

PCN Class Grade MM Cost

1721 FB I II lB 12.0 60. 0
176B FB II 16 12.0 44 .4
1767 FB I 14 11.0 36.3
Borrowed FT II 9 2. 0 7. 0
Borrowed FT II 9 1.0 3.S
Borrowed FT II 9 1.0 3.5
Borrowed FTII 9 2.5 B.B
New FB I 14 3.0 10.0
1793 FTII 9 2.5 9.0
1766 FB I 14 3.5 11.6
1792 FT II 9 2.75 9.6
17B6 FT II 9 2. 75 9. 6
Borrowed FB I 14 4.0 13.2
17B9 FT II 9 4.0 14.0
17B7 FT II 9 3.5 12.3
lIew FB I 14 4.0 13.2
1790 FT II 9 3.5 12.3
1788 FT II 9 3.5 12.3
New FB I 14 4. 0 13.2
1791 FT II 9 3. 5 12.3
1794 FT II 9 2.0 7. 0
New FB I 14 3.25 10.7
1796 FTII 9 3. 20 11 .2
Open ( internal FB I 14 3.5 11.6
1/ Transfer or
- hire).

Sub to tal 356.6

line 200 - Trave l and Per Diem 9.1

line 300 - Contractual Services 37.0

li ne 400 - Corrmoditfes 52.2

Grand Total 454 .9

1/ Provi des for inte rnal ~ ra ns fer or hire of FB- I staff which will
provide back-up in data reduction, report preparation and qual f l y
assurance to compensate for the rel ease of principa l project staff to
Harza-Ebasco SJV and APA Support roles as requested.
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I
YENTNA STATION
FB r/pCN 1766
FT II/ PCN1792
FT II /PCN 17B6

I
CURRY STATION
FT l!/PCN 1791
FT I l/PCN 17 94
FB I/ ll ew PCN

ANADRO~OUS ADULT
PROJECT LEADER
FB III/ PCN1721

ASSISTANT PROJECT LEADER
FB II/ PCN 176B

SUNSHINE STATION
FT !IIpCII 1789

FT !!/ Borrowed peN
FT I I/ Borrowed PCN

FT II / PCN17B7
FT II / Borrowed PCN
FT II / Borrowed PCN
Fa 1/ Borrowed PCN

I
GOLO CR EEK SURVEY

FT WpCN 1796
F8 I/New PCN

OPERATIONS CONTROL LEADER
FB I/PCN 1767

TAL KEETNA STATION
FT !t7pCN 1790
FT II /PCN17B8
FB II New PCN

I
STREAALIFE

FB IINew PCN
FT 111' eN1793

--,...
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ATTACHMENT G - ACCESS AND TRANSMISSION CORRIDOR AND ASSOCIATED CONSTRUCTION

SITE STUDIES.

I. Ba ckground

This attachment presents a revised Access and Transmission Corridor

Program to be performed by a te am of Aquatic Habi t at (AH) and Resident

Juvenile (RJ) biologists. This study supercedes the plan initially

proposed in two pa rts of the ear l i er RSA ver s ions (Attachments D and

E). The access corridor investigations for the pri mary route into the

Watana dam sites, the pri mary transmission lines between t he dam sites

and the intertie corridor adj oining ass oc i~ te d construction sites are

proposed for study this upcoming season (Fi gure G-1).

II. FY84 Program Object ives and Work Plan

A. Objectives

1. Identify the general physical a ~d chemical characteristics

of stream and lake habitats within and adjacent to the

selected access and transmi ssion corridor routes to provide

information to assess the potential impacts to those

habita s from proposed access and transmi ssion corri dor

construction act ivi t i es .
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2. Inventory th e res ident f ish species and determine the

abu ndance . age. growth I and morta 1ity of Arct it grayl i 09

and la ke t rout in the streams and l akes within and adjacent

to the proposed access and t ransmi ss ion corr idors and othe r

constructi on si tes.

B.. Rat i onal e

1. Es tabl i shment of construction camps and devel opment of the

acc ess and t ransmissi on cor ridors wil l have an i mpac t on

many of the la kes and s t reams both during and af te r

development . By providi ng i nformation on the res ident fish

popul at ions in ar~as t hat ~~y be ~ffected by ro~d c r~~sipg .

ca mp construction, bor row pits. arc:! a (lc"'.'o r 'increase in

spor t ff :ohing pr es sure , impa c t ana lys is can be made and

appropr i a t e mi t i gat i on activities pla nned.

2. Examination of t he phys ica l and chemica l charac ter is t ics of

t hese habita t s and their r elati onship t o f i sh speci es

present . would ass i s t in identifying potenti a l i mpacts on

th ese resources for wh i ch appropri at e miti gation opt io ns

can th en be developed.

3. Arctic grayling and lake trout are th e two major sport fish

i n the proposed s t udy a rea . An i ncrease in acces s will

allow a substantia l increase in spo r t fishing pressure in

an ar ea whose fish popula t ions have been vi rtually
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unexplo ited due t o i naccessibi l i ty . In addi t ion, the

Deadman lake and Deadman Creek sys tem. wh ich is adja cent t o

the proposed access road for approxima tely 15 miles . is one

of t he f ew t rophy sport fish ing areas for Arctic grayling

i n South Central Alaska. It is necessary t o document the

pres ent abundance and biol ogi ca l s t r uct ure of th is s peci es

to use as a ces t s :0 pr edtc t t he impacts of in creased

fi shing press ure and i ncreased harvests on this area.

C. Procedures

1. This plan of s t udy will exami ne the se l er t ed access and

t ransmi ss i on l i ne corr id ors. and associated cons t ruc tion

s i tes. These studi es wi l l be conducted by one joint AH/ RJ

two perso n crew wh ich ~i l 1 col le cted habitat (AH ) and

fishery (RJ ) data concur re nt ly while in the field . This

crew will i nvestigate the por t ion of the sel ect ed access

route f rom t he Denali Hi ghway to the Watana Dam site and

t he portion of t he sel ect ed access rout e from t he ~'ata n a

dam site to Gold Creek. i ncl udi ng the Gold Creek rai l spur

and both t he sel ected and alternate transmission li .,e

corridors .

2. Habita t data coll ec ted on st reams will include information

on gener al water qua l ity (pH, 00 , conduct i vity . wa te r

t empera ture , subs trate compos i t i on and gr adi ent }. These

data will be coll ect ed a t or in t he vlcl ri ty of th e
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proposed construction activity depending on individual site

circumstances. Habitat data collected on lakes will be

limited to general water quality. Specifi~ data collection

me t hods and sampling 'designs used in the collection of the

above data are out l ined in the Phase II FY82 and FY83

Procedures Manuals.

3. St ream s t udy s ites at access and transmis sion cor r i dor

crossings. areas of adjacent parallel routes. and

const ruct i on s i tes and camps will be inventori ed for

r esi dent fi sh speci es by hook and 1i ne, m; nnow traps and

ele t r of ishi ng met hods . Population es t imates by mar k and

re captu re methods will be conduc t ed on s t reams f ound to

contain harvestable numbers of Arctic grayllng. The lake

5 tudy 5 i t es wi11 be i nventori ed by gill net I mi nnow traps

and s i de sc an sonar.
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ATTACHMENT G

ACCESS AND TRANSMISSION CORRIDOR AND ASSOCIATED CONSTRUCTION SITE STUDIES

Line 100 Personal Services

PCN CLASS GRAOE MM COST-
4205 Y FBII 16 9 34.5

4207 Y FBII 16 9 34 .5

• 5ubt ot a1 - " 69.lJ -

line 200 - Travel and Per Di em

line 300 Contract ual Serv ices

Line 400 Corr~dit ie s

0.6

2.B

7. B

Grand Total ---1l1)~2--

!/ RJ biol ogi st, see Attachment 0 for rema i ning 3 man months.

~ AH biol ogost. see At tac hment E f or remaining 3 man months .

" <


