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Aqua t i c Stud i es Coord i nator Budget , AO F&G Su Hydro
Alaska Department of Fish and Game Aquatic St udie s
Anchorage

The Aqua t i c Studies program and budget infonnation for the Re imbursable
Servi ces Ag reement (RSA) between the Al aska Power Authority (APA) and the
Alaska Department of Fi sh and Game (AOF &G) for Fi scal Year 1984 Is attached.
We are reques t i "9 your furth er action and transmi tta1 to the appropri ate
adm; ni 5 tra t i ve channe1$ for approv al and enc umbrance of opera t i n9 f unds.

Page A-4 of the RSA program-budget document contains the line 100 t hrough 400
to t als which shoul d be re f l ect ed on the RSA covers for the respect ive APA and
Co, morcial Fi sh Divis i on RSA, and the APA and Spor t Fish Division RSA. The
li ne 500 equipment budge t total on page A·4 represent s the amount of funds
which shoul d be al l ocated to Harz a-Ebasco Sus itna Jo i nt Ven t ure (SJV) for the
purpose of purchasing AOF&G Aqua tic Studies Equipment.

Othe r ~ upport ser vices which wil l have funds admini s tered by Harza ~Ebasco SJV
are being identi fied by item i n a separa t e memo randum. Costs for services
such as buildi ng l eases shoul d be de t ermined and forwarded to you by
Harza -Ebasc o SJ V.

In t he course of our RSA discussions with you and Har za - Ebasco SJ V
.. ~.~~. . ~ representatives, seve ral H ems of a planning and organiza tional nature have

been requ es t ed from ADF&G. The ADF&G will provide a r esponse on our
consideration of these items In separa t e correspondence. Two documents which
we will need to fo rmulate our responses about these Items are (a) a final
copy of Harza-Eba sco SJV·s conment s on our sec ond draft RSA program and
budget as drafted to Robert Mohn of APA, and (b) a list of propo sed tasks
that Harza·Ebasco SJV desires ADf&G Su Hydro Aquatic Studi es Team to make
s t af f time available to respond to FERC and agency conroents. I shoul d note
t hat with respect to (b), APA has indIcated Harz.-Ebasco SJV wIll provIde.
quarte r l y rev iew of t asks In whi ch they expect the ADF&G Su Hydro Team
par ti c i pat i on will be needed .

One item not add ressed i n the atta ched RSA program·budget is inclusion of an
IFG Model Doc~mentati on Repor t r eques t ed by Harza-Ebasco SJV. The ADF&G Su
llY'fro Aquat i c StueHes T('am will requi re mo re speci f i c informat ion on the
i nt ended nat ure and subs t ance of t hi s repo r t f r om Harl a- Ebasco SJ V be fo re we
can agree to a proposed deadl ine for its preparat i on. The prepara t ion of
t hi s repor t coul d be cons idered as par t of t he t asks unde r (b) of t he
p~ced f ng paragraph.



Ric.hu d I l emillg -2 - June 10. 1983

Ano t her item we have not t aken i nto cons ideration in draf t i ng th i s proosal i n
th e RSA with the ADF&G Divi s i on of Admini st rat ion fo r ser vi ces rendered by
t hem. We sugges t . as in previ ous yea rs , th e Directo r of The Division of
Admini stration be contacted directly on t hi s matt er .

We apprec iate your as si s tance in th e development of t hi s RSA prnqrem-budget
document and we l ook forward to another chall enging year i n our aquat i c
st udies inv esti ga ti ons .

cc : Conanis si one r Coll i nsworth
R. l ogan
S. Pcnnoyer
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ATTAC~IENT A - GENERAL TE RMS AND ACCORD OF AGR EEMENT

I . Mutual Agreements

and theirf ish eri es resources

The Ala ska Power Au thori ty (APA) and the Alaska Departmen t of Fi sh and Ga me

(ADF&G) haV

l
mut ual ly aqreed:

A. - ~~ con~nu i n 9 st udi es of the

-b~t in t he Sus i tna River are necessary to improve t he conf i 

dence~~a5el i ne conditi ons and pote nti al impact s on these

resources by proposed hyd ropower develo pment .

B. That th e AOH G will conduct f isher ies and aquatic hab itat s t udi es

to provide :

1. basel i ne fisheri es and aquatic habi ta t informa tion, and

2. an analys i s of pre-project condi t i on of the f isheries and

their aquatic habitat.

C. APAwi ll ut i li ze t he information from t he AD F&G fishe r ies and

aquat i c studies to support :

1• • an asses sment of pote nt i al post proj ect impact s on f ish

and thei r aquat ic habi t at s ,

2. pl anni ng and future i mpl ementa tion of mi t igation measures ,

A-I
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3. the Fecteral Energy Regulatory Commission (FERC) li censing

process and other regulatory and permitting processes.

o. That during the pr ocessing of the applica t io n for license for the

Sus i t na Hydroel ectri c Proj ect t hrough the FERC it is necessary for

th e APA t o establ ish a r ecord of communica t i on rel ating to t he

proj ect which will document the dist r ibut i on of project related

informa tion as requi red by the regulati ons of the FERC.

I!. APA aqrees :

A. That funding for AD F&G par ticipation in fisheries and aquatic

habi t at s t udie s will al low the AD Ft G t o es t abl i sh the . Sus itna Hydro

Aquatic St ud ies Team as a un it which is managed and admin istered by

t he ADF~G .

B. To fund ADF&G parti cipati on in s t udi es of the fi shery r esources and

th eir aq ua t i c habitat ba sed on objec t i ves of study for wh ich the

APA makes the final decision to proceed. Furthermore. that the APA

will r evi ew in January 1984 the FY 1984 program obj ec t i ves to

r econ sider i mplementation or res copi ng of those objec t i ves

schedul ed for conti nuan ce or implementation in the f ourth quarter

of 1984.

c. That internal adm i nis t ra t ive and supe rv isory conmunica t i ons within

the AOf&G sha l l be unencumbered by the FERC pro cess.

A-2
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I I I. AOF &G agrees:

A. That an AOF&G Su Hydro Aquatic St udi es Team will be es tabl ished

managed, and supervised by the AOF&G.

B. That t he AOF& G Su Hydro Aquati c Stu dies Team will :

1. annua lly provid e a recor.rnended program and budget fo r

fisherie s and aquatic habitat studies on the Susftna River for

APA's review. considerat ion, and approval , and

2. impl ement the studies for FY 84 as shown in at tac hments

8, ( . D. E, F and G.

_ _ C. That the ACHG Su Hydro Aquatic Study Team, through the Su Hydro

Aquati c Studies Coordinator . will report to the COlml iss foner of

AOHG and the Execut ive Oirf'ctor of APA on the direction of the

aqua t i c st udies , their fi ndings, and progress.

A·3



ATTACIlI~E NT A -

Su Hydro Aquatic St udi es FY84 Bu dget Summary

June 10, 1983

Spor t Fish Conmerc i a1 Fish Totals---
line 100-

Sa1ary 1846. 1 356.6 2202. 7
Overti me 12. 0 N/A* 12.0
Annual leave Cashout 31.8 2.0 33.8

Subtotal 1889.9 358 .6 2248. 5

li ne 200

42. 9 9. 1 52.0

l ine 300

369. 4 37.0 406.4

line 400

22 3. 2 52 .2 275 .4
Subtot al 2686. 4 456. 9 2982. 3

li ne 500 (Equi pment procured t hrough Harza- Ebasco)

Subtot al
160.9

2686.3
6.4

463.3
167.3

GRAND TOTAL 31 49.6

· Over t ime budgeted in sal ary

A-4
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ATTACW1ENT B - ADMINISTRATION AND SUPPORT UN IT

I. Background

The Admin i stra ti ve and Suppor t Un i t of the Su Hydro Aquatic St udies is

composed of st aff suppor t i ng or di recting the s taff and act i vi t ies of the

other four proj ect el ements and is also composed of staff who provide

cleri cal, budge t and expenditure , equi pment purchase, and repair serv l ces

for the proj ect. This unit is respons i bl e , through the Aquatic Studies

Coordi nator, for coordi nat ion with APA and other contractors as

approp ria te , on admi ni s t rat ive and te chnical ma tters. Also, the Aquatic

St udies Coordi na t or, at the direction of t he Commiss ioner of t he Department

of Fish and Ga me and Di rectors of t he Spor l Fish and Comnercia l Fi sh

Divisi ons , carries out those duties ass i gned as necessary to accompli sh and

report on th e Su Hydro Aquati c Studies as an offi ce of the Department of

Fish and Game .

The Alaska Depar t ment of Fi sh and Ga me Su Hydro Aquatic St udi es is composed

of five organiza ti onal el ements:

A. Admini<tratlve and Support Unit (Attachment B)

B. Data Processing Unit (Attachment C)

C. Resi dent and Juvenile Anadromous Proj ect (Attachment 0)

O. Aquatic Habi ta t and Instream Flow Project (Attachment E)

E. Anadromous Adul t Project (Attachme nt F)

The program s ta t eme nts out li ne the basic obj ec t i ves far each of th ese

pragram el ements. Tasks ta be accompl ished within each el ement, the

B-1
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ma npower requi rements and budget to accomplish these t asks fo r FY 84 are in

the attachment sec tions of th e program.

II . Fi scal year 1984 Obj ect ives (Admin istrat ive Support )

A. To tunc t ton , in FY 84 . on behalf of the or ga niz a t iona l e leme nt s

of the Su Hydro Aquatic Studi es Team and the Al aska Oepartmen t of

Fish a nd Game. in a coor di na t i on role with the APA and the i r

contractors on ma t t ers related t o the aquat ic studies.

Tasks to be perfo rmed under this objective are:

1. To plan and coordinate the deve Inpment of t he f i she ri es.

aquati c habitat and inst ream fl ow stud i es by t he Su Hydro

Aqua t ic Stud ies Team wi t h APA.

2. To provide advi ce and reconme nde t t cns r egard ing fishe r ies

resource . and aquat i c habitat protecti on to the APA and its

contra ctors.

3 . To i nte ra ct with other s t udy groups, which have a role i n

asvessr ent of i mpacts of the Sus itna Hydro Proj ect, in

deve 1opment of mit i gat i on s t udi es or othe r s t udy plans as

appropria t e .

8-2
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8. To provide. coordinate a"d manage admini strative, personnel and

equi pment support services to the other four project el ements.

Tasks under this objective are:

1. To provide for the gene ral administration of the col lective

ADf&G Su Hyd ro Aquatic Studies of f i ce.

2. To provide bas i c St a t e per sonne l and budget admini stration

for the Su Hydro Aquati c Studies Team.

3. To coordi nat e . manage and direct the work of the support

personnel, and suppor t contracto rs . ~ s provi ded in Part III

of thi s attachment •

4 . To administe r th e bid process for the purchase of capi t al

equi pment purchased for the Su Hydro Aquatic Studies.

5. To administer , manage and provi de for t he invent ory , matn te ~

nance and repai r of capital equipment used by the Su Hydro

Aquatic Studies Team.

6 . To draft and manage , with the cooperation of t he APA or its

designated agent, the terms of agreement fo r: personal

service contracts to which AOF&G is the reci pi ent of t he

se rv ices ; l eases on buildings occupi ed by AOF&G; and othe r

service agrc crr~nts t o whic h AOF&G is the rec ipf ent of

8-3
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the service, and as provided further in Part III of this

attachment.

1. To revi ew and edi t dra f t s of scie nti f i c and t echn ica l

reports.

III. - APA Support Services

Other suppor t se rvi ces .... re provided to the AOF&G Aquat ic Studi es Team by

the APA to enabl e the Aquat i c St udie s Team to car ry out the tasks out l i ned

in Part 1 of ATTAC HMENT B and also out l i ned 1n Attachments C. D. E, F and

G. The se rvices provided by the APA i nclude:

A. Expedited servicing and pay~~nt of cont ract ual services i ncl udi ng

but not l imited to typi ng, ot her perso nal services cont racts, and

aeri al phot ography by f i rms contracted to APA or t heir des i gnat ed

agent for project purposes. These serv ices shall be consis te nt

with ADF&G Aquatic Studi es needs to meet AOF&G's del egated

program obj ect ives .

B. Expedit ing of equi pment purchases for the AOF&G Aquath; St udi es

Program including the pay~nt of this equi pment .

c. Provide the full t ime services of a hydraulic engineer to the

ADF&G Aquatic Studi es Team. to aid, under t he di rect ion of the

AQuat i c Studies Coordi nator, in planning, impl eme ntation.

eval uat ion, and coordi nat ion of aquatic habitat and instrcam flow

studies.

8-4
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O. Provide pfffce ~pace. warehousing. laboratory, workshop and

outside storage space. exclusive of utilities. to support the

fisheries fi eld studies. and the program administrative.

coordination and suppor t staff in FY 84. Furthermore. selection

and ma nagement of the aforementioned facilities will be in

accordance wi th ADF&G needs and wi 11 be managed by ADF&G as a

St at e facility cons i s tent with general State law. regulation,

rules , and policies for the management of a State facility and

the normal adm i ni s tra t ive management rules and pol ides of the

AOf&G.

L Hel i copter suppor t for transport of Aquat it Studi es fi eld c rews ,

equi pment and ma te r i a l in t.he s t ud ies area. The air hour

requirements i n FY 84 for hel icopter suppor t are:

Project
- _... .~

Hours

Resident &Juvenile Anadromous Project 182

Aquatic Habitat &tnstream Flow Project 244

Adul t Anadromous Project 31

Subtotal 457

Access & Transmission Ccrridor 120

TOTAL 577

••
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IV. Project Schedules

A. Administrative, Budget, Planning or Status Reports or Activities

I. Audit Reports

2. Status Report

3. Draft RSA Program and Budget

B. Technical Reports and Procedures Manual

1. Anadromous Adult Project

a. Oraft (8asic Data)

b. Fi nal Draft

2. Res jdent and Juvenile Anadro~us Project. .

a. Draft (84sic data &Analysis)

b. Final Oraft

3. Aquatic Habitat and Instream Flow Project

a . Draft (8asic data &Analysis)

b. FInal Draft

6. Procedures Manual

B-6

Monthly

Monthly

March I, 1984

12/15/83

2/1/84

1/15/84

3/1/84

3/1/B4

4/15/84

6/1/84



June 10, 1983

ATTACHMENT 8-1

AOMINI STRATION ANO SUPPORT UNIT

Line 100 - Per sonal Servi ces

PCN C1ass Grade MM Cost

41 88 F8 IV 20 12 69. 6
4192 F8 III 18 12 57 .2
4220 F8 III 18 12 53.2
4187 8MIl 19 12 52 .8
4194 F8 II I 18 12 52. 2
4169 MM Il 52 12 49.2
4185 M IV 54 12 43.2
6079 AAI 12 12 32.5
4222 AC I I 9 lZ 27 .0
4120 CT II I 8 12 26.4
4232 CT II 7 12 25. 2

- 4M3

l ine 200 • Travel and Per Di em 25.8

Li ne 300 - Contra ctua l Servi ces 82.3

l i ne 400 - Commod i t ies 55 .2

Grand Total : 651.8
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ATTACHMENT C - OATA PROCESS ING UNIT

I . Background

The exte nsi ve studies being car r ied out by the ADF&G/Su Hydro Aquatic St udies

Team enta il the collection of large quent.t t tes of compl ex fie l d data . The

data process ing support unit of the s tudy team provi des t he expert ise and

ma npower necessary t o cata lo g, summa r ize , and analyz e t hese data.

The cata l ogi ng of t hi s f i eld data into compute r det.a base s is a necessary

precur sor to effici ent re tri eval , re forma tting, and aggrega tion of dat a fo r

the purpo se of su rrma rization and anal yst s . Suemer-iza t ton of t he large

quanti t ies of co ll ec ted fi eld data i nto a concise and under s t andable form

requires t he capabi li ties of digital comp uters with data base ma nagement and

_ _ _ __ repor t· pr oduct ion capabil i t i es . The use or- c omputers-· ta-facilita te ~Ms 

s umma r i zat i on ensures th at erro r s in data reduct ion and analysis are kept to

a mini mum , and su ch errors are easy to det ec t and cor rect .

An addi tiona l fa cet of t he data process ing unit is the in volvement of the

unit 's bi ometrician in dat a anal ysis and in t erpre ta tion wit h the f i eld

proj ect l eaders. This i nvol vement i~cludes support in the areas of

statis t i ca l ana lys is of fi e l d dat a , bi ometric eva luation of s tu dy results,

and t he design of f i eld paramete r sampl i ng programs .

The desi gn of fie l d paramete r sa mp l in C] programs is a necessa ry step in any

sci entific investigation because an improperly des tqned sampl fng procedure

C-1



June 10, 1983
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does not allow for evaluation of the extent and nature of the actual

variability. due to the introduction of variability by the implementation of

the sampling procedure.

Accordingl .y, evaluation of field measurement s coll ected via an improperly

des igned sa mp l i ng procedure is hampered by this extraneous vari ability.

However. a sampl i ng procedure. which accounts for biological and st at i s t i cal

realiti es. resul ts in the measurements which can be depended upon to provide

the best possible answer to the s t udy' s objec t i ves.

Evalua ti on of data coll ected during the 1981 field season was used to modify

sampl fog procedures used dur i ng t he 1982 fi eld season. These modificati ons

were impl emented to reduce va r i abi l ity in tt.e coll ected field data. The

modifi cations often in cluded (but we re not 1imited to) tncree sed sampl ing

frequency and in t ensity (f ,e, number of samples taken during one sampli ng

period) at a reduced number of key sites. For example the number of sites

sampl ed for eval ua t i on of the distribution and abundance of resident and

juvenile anadromous fish populations was reduced from approximately 40 sites

in 1981 to 17 sites in 1982. Conversely some of the modifications entailed

an increase in overall ~cop e and frequency of sampling (e .g. thermograph and

datapod t emperature recorders). The criteria util fled for modification of

procedures included evaluation of the intra versus inter site and sa mpling

peri od variability end professional judgement in t enns of the validity of

sampling variability as is refl ection of actual "real world" variability.

Fi eld data collected during 1982 has and will continue to be similarly

eval uated for the purposes of modification and design of sa mpl i ng procedures
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of the 1983 field program. Specific details of these modifications will be

included in the FY 84 Procedures Manual.

Statistical analysis of field data is necessitated by the inherent

variability of field data, for example the number of fish collected by a trap

would vary from sample to sample even if the actual density of fish in the

population remained constant. However, the density of the fish population is

generally expected to vary between one sampling period and the next period,

due to changes in distribution and abundance. Accordingly, statistical

analysis is necessary to ensure that obser ved variations in field

measurements (e.g. numbers of fish collected) are large enough to indicate an

actual variation in the characteristics of interest. The particular

statistical procedures to be utilized in analyzing the various field program

data will be presented in the FY 84 Procedures Manaul.

Biometric evaluation of study results (i.e. data summarizations, statistical

analyses, and biological conclusions) is provided to ensure that all

analyses, interpretations, and conclusions are founded upon observed field

data, proper application of statistical techniques, and valid evaluation of

biological and physical realities.

During FY 1982, the tasks of data processing were carried out by a

Biometrician, a Prograrrmer, and a Data Control Clerk. These tasks were

primarily directed at the first two objectives listed in the following

section (f.e. II General 1983 (FY 84) program objectives).

C-3
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Statistical design and bi ometric evaluation beyond that implemented by field

biologists was late arriving in the 1981 program . The primary factor

contributing to the retardation of program biometric impl ementation was

funding and personnel sys tem constraints. Once es t abl i shed, heavy work l oads
•

we re imposed upon the biometric pasitan which are being rectified by the

additi on of equi pment and manpower as qui ckly as funding and the hiring

procedures of the Sta te Personnel sys temall ow.

During FY 1983 . the dat a processing and pro gramning tasks of the project

Bi ome t ri ci an were reduced by the addition of the new posftions and suppor t

equi pment . However, due to request for early transmittal of provisi onal data

to other proj ect parti d pants (e.g . Woodward-Cl yde and AEIDC) and to time

taken for t raining new personnel. the l evel of data processing and

prograrrrning t asks was still greater than ant ic ipated. The par t i cipat ion of

the bi ometrician . Jn proj ect s t at is t ical analy ses was generally on a

consultant / revi ew basis. but did incl ude direct participation in procedures

manual development in new progr~m areas in 1982.

This budget proposal includes additional suppo rt equi pment (both hardware and

soft war e) which will allow for a more effici ent use of present pers onnel and

will also provide resources to expedi t e early transmittal of r equested

provisional data . The ma j or items included in the FY 84 equipment 1ist are

three new microcomputers with suppor t i ng hardware and sof tware . One of the

mlcrocomputers is a new Vector Graphic machine which will provide data

processing personnel additional suppor t for data processing activities

because present equipment is being used to it's capaci ty and addit ional

programs are needed. Another of the microcomputers is an IBM PC configured
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to allow for efficient interfacing of data processing activities with AOF&G

Su Hydog's secretarial and budget staff equipment (i.e. ISH Display Writers)

and with the data analysis and interpretation staff equipment. The third

microcomputer is also an IBM PC configured to interface with opts IBM and

sec retari al staff's equipment , this microcomputer is for use by the data

analysis and interpretation pers onnel for inhouse data analysis .

The FY 84 equi pment budget increase of 12.6K is comparable to the increase of

12.8K granted in the FY 83 new equipment budget. The funding l evels for

personal se rvi ces , travel, contractual se rvi ces , and commoditi es are

compa rabl e to the l evels requested in FY 1983.

In addit i on to re sources necessary to accomplish the objecti ves of the data

proces s i ng support unit. this budget proposal section includes requested

resources to support drafting and cart ographi c services to all field proj ect

el ement s for field data collection (e .g. field data forms) and report

producti on (e.g. maps and figures) support.

II. Ceneral 1983 (FY 84) Program Objectiyes

The obj ect tves of the Data Processinq Support Unit of the AOF&C Su Hydro

Aquatic Studies Team in FY 84 are:

A. To provide data processing support to the field program and data

analysis and interpretation elements. The tasks under this

objective are:
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1. computerization of all data collected in the field studies .

This computerization into retrievable data bases allows for

efficient and accurate retrieval of data for analyses and

i nterpretat ion.

2. production of sunma ry report tables and computer plotted

graphics. with st mple surrrna ry statistics (e.g. mean. median,

range. standard errors. etc.); and

3. pro9 ra~nfng and e~ecu t fon of st at is t i cal programs.

8. To provi de stati s t ical anal ys es of scfentific and t echnical data

collec t ed by the field program el ements (specific details of the

analytical procedures to be used will be presented in the

appropria t e sect ions of the FY 84 Procedures Manual). The t asks

under this obj ect ive are:

1. computation of fish population or density estimates frolA

mark/recapture and catch per unit effort data;

2. comparison of biological attributes of fish populations (e.g.

l ength. weight. age. and sex) among sampling ~reas and

sampl i ng pe r i ods ;

3. testing and analyzing relationships amo ng aquatic habitat

parameters as illustrated by field meas urements (e.g. intra-
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Dgravel wa ter temperat ure in s lough habitats as it rela tes to

mafnstem discharge and temperature); and

4. t est ing and analyz i ng relat i onships among aquat i c hab ita t

parame te r s and th e associa ted fis h popula tions occurri ng i n

th ese habita t s .

5. eval uat ion and cross-comparison of dat a col l ec ted in previous

year ' s s t udies (i. e. 1981 and 1982).

c. To provide advice and direction on exper iment al sampling design of

the f iel d st udy progr ams . to ensure t hat t he fi eld stud ies will

yi eld t he type, quali ty . and quant ity of data needed to meet their

objec tives .

D. To provide bi ometric eval uation and in put fnto t he study t ea m' s

ana lysi s and i nte rpretat ion of f ield data. to ensur e tha t all

conclu sions are founded upon sound statistical and biol ogical

anal ys i s and interpretation of the coll ected field data.

III. Wo r k Plan

The proposed wo rk plan for mee t i ng the data processing and dat a base ma nage

me nt object h e (Objective A. Part It) of the data processing s uppor t unit is

based upon the procec!ures deve loped dur i ng FY 1981 and FY 1983. Duri ng this

time. da t a coll ected f r om t he win te r of 1980 t hrough t he fall of 1982 was

catal oged. surrma rized , and anal yzed . The procedures developed duri ng this

time are out l i ned tn the following discussion.
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A. Data base management consist of a five step process which can be

sunrnarized as (refer to the FY 83 Procedures Hanual for complete

and speci f ic details):

I. Data entry, including coding of data from field data forms and

keying to microcomputer s to rage media,

2. dat a verf r tce t.ton, t ,e . checking keye d dat a for accuracy and

val idity;

3. er ror correction;

4. definition and creati on of a computer data base ma nagement

sy s tem; and

5. lo ading of cor rected data into a comput er dat a base ma nagement

system for subsequent retri eval, reformatting, aggregation,

and report production .

Step 2 and 3 above are general ly impl emented in a recursive manner unt11 all

mistakes are detected and corrected. Fu rther -e rror- detection often occurs

during step 5. Such er rors are often not caught unt11 step 5 due to the

reformatting and aggregation of data which all ows for a mo re detail ed and

straight·forward review. Errors detected during step 5 are corrected wit~in

the framework of the data base management system.

Entry of data into the computer will be accomplished primarily through direct

keying of ffeld data from field data forms tnto mfcrocomput'!r memory and
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permanent stora ge devices (Le. magnetic discs). Direct keying of data is

facflft4ted by an interactive data entry program called DATASTAR. Data entry

via the software package DATASTAR is in the same format as that upon which

the dat a is recorded on fi eld forms. Design of computer based fo rms for use

in OATASTAR is via the companion sof tware package call ed FORMGEN.

B. Exceptions to data entry via direct keying include:

1. data transfe rred directly i nto computer memo ry from au toma tic

recording devices (i .e . Da tapod recording devic es ) ;

2. da ta t ransferred in directly vla digiti zi ng equipment (t ,e,

Numonics Oigitablet). for example t emperature traces recordec

on thermograph strip charts; and

3. wordy comments and notes recorded on field data forms, which

have lengths (t ,e, number of cterect ers ) whi ch can not be

anticipated or controlled. Notes or cem ents of this type

wi 11 be coded onto key-punch codi ng forms and keyed ant "

compute r punch cards. These not es and conment s are utilized

during subsequent ver ificat i on s t eps. For exa mpl e miss ing

data explanations in notes or comments allow for evaluation of

data gaps (e.g. -D.O. probe mal functioning - no dissolved

oxygen reading taken-).

Verificttion C1.e. error checki ng) of data ent ered into the microcompu t er

system ent a i ls checking for ac cura cy of da ta en te r ed into the comput er in

compari son to data recorded on original field data forms. Additi onally,
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verification includes evaluat ion of the validity of recorded values (e.g. can

the wat~r t emperature really be -S.O degrees?). Cor rpction of keyi ng errors

discovered during the verification process is accomplished by rekeying the

data which is in er ror . "Correction" of invalid data often requires

consultation with th e rec ordi ng field biol ogist in order to de t e rmi ne if a

correct val ue can be asce r t ai ned f rom pers .. nal field note books or if the

fnvaH d val ue mu s t be "s c re t ched" (t ,e, made mi ss i ng). Respons ibility for

data ent ry . valida tion , cor rection i s prima r i ly with the unit's Da t a Control

Clerk and fishe ry Biol ogis t . under the di rect i on of t he project Biometri c ian.

Definition and creati on of data base ma nagement systems for various kinds of

data bases will be facil itated by a da ta bas e ma neqement packa ge called SIR

(Sdenti fic Informati on Retrieva l) , ava ila bl e on th e Boei ng Computer Serv ices

EKSI operat i ng sys t em. SIR is heirarchical da tabase ma nagement sys t em with

an ex t ens ive repo r t wri ting procedure and will provide da t a processing wi t h

the capability of ext ens ive manageme nt tools such as sorting, conditional

retri eval, s impl e stati sti cs and interfacing with mo re advanced computerized

s ta l i sl ical packages (1.e. SPSS and BMDP).

l oading of cor rec ted data i nto t he data base manag"'ment system can occur

direc t ly in the cas e of da ta whi ch has been coded and keyed via keypunch

codi ng fonns. However, dat a ente red via OATASTAR or directly t ransfe rred

(e .g. Oatapod da h l often mu s t be re forma tted to conform to data ent ry and

conmuntcet l cns r equi remen t s of Boei ng Comput er Servi ces and SIR. This

reformatting is accomp l {shed through comp ut er prograrrming and exec ut i on of

the dcve tcped programs on th e data processing unit's mi crocomp ute r sys tem.
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Responsi bility for data base management sys tem defi ni t ion and creat ion, data

refonna~t ing. and system ma i ntenance is a jo int effort of the unit's two

Analyst / Programmers , the Biometrici an, and the Fi shery Biol ogist.

Produc tion of computer reports, computer plotted graphics and execution of

s t at is t i cal analyse s involves the use of SIR' s reporting facilit i es and

interfacing capabi li ties or progranrn ing and execut i on of cust omi zed computer

programs. Responsibility for design and implemen t a t i on of these procedures

l i es wi th t he Bi ometrician and the two Analyst / Programme rs .

Responsibility for accomplishmen t of obj ec t iv es B through 0 lies primarily

with the unit 's Biome t rician. Success ful comple ti on of thes e object i ves

requi res a cl ose worki ng relati onship with the field bi ologis t responsible

for data gathering pro cedures and dat a ana lys es .

Stat i stical analyses procedures are generally chosen apr-tor! to actua l fi el d

data collection. during the process of sampli ng design. Howeve r . followi ng

col lecti on of data t he va lid ity of the pr ocedure chosen mus t be eva l uated in

that the pr ocedure' s basic unde r lyi ng assumpt ions mus t be adhered to 1n ordt r

for the procedure t o be app ropri at e .

A detailed presentati on of procedures fo r data e naIys f s , eva l ua ti on. and

presentation will be i nc lu ded in each t echnical sect io n of the FY 84

Procedures Ma nual . Pr oposed s tati s t i cal procedu re s ( including hypot heses and

me t hods of testing the hypotheses ) al ong with the rati ona le fo r cho i ce of

each procedure will be included.
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ATTACHMENT °-RESIOENT ANO JUVEN ILE ANAO ROHOUS FI SHERIES PROJECT

1. Background

The Res ident and Juvenil e Anadromous Fish Studie s are direct ed t owa rd

acc ompl i shi ng the general obj ecti ves des c ri bed in 1979 by the Depar-tment of

Fi sh and Game (or t he Susitna Hydroel ect ri c projec t . These objectives a re

stated below:

A. Defi ne seasonal dist ribu tion and relative abundance of re sident and

j uvenile anad romous f ish in t he Susitna Rive r between Cook Inl et

and Devil Canyo" .

8. Characte rize the seasonal habitat re qui rement s of

.0 " - - enad ronous and residen t species within l he" study~ 'a re a:-=-''-- ---

selected

--.._-- -

The Resi dent and Ju venile Anadromous Fi sheri es St ud i es began in tlovembe r of

1980 and have cont i nued to t he pre sent . Fr om th e onset of th ese s tu dies .

general surveys of t he Sus itna River mains-tern" and as socia ted habita ts . and

the por tions of t he basin to be i nundated by the proposed i mpoundments. have

been conducted. During t he winte r of 1981. and t he spring and surrme r of

1982 the st udies have been concent rated mo re intensively on those areas that

may be most se vcre ly affected by the devel opment of t he Sus itna projE'c t .

Invcs ti9a t tc ns a1so exam '[ ned rna in s tem habita ts for adul t r es i dent species

that were not previ ously cove red dur ing t he 1980-81 gcne r~ l surveys .
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The primary purpose of these investigations was to address objective (A).

Du ring the 1982 summer inv estigations, the studies concentrated on developing

more i nformation on objectiYe (B) by gathering data on habitat relationships

of rearing resident and juvenile anadromous speci es th at may be affected by

th e Susitna proj ect.

The ame nded studies proposed for the 1983-84 season address areas where data

have not pre vi ous ly been co11 ec ted and prov i des more di rected and focused

effor t on habi tat and rea r i ng rel a ti onships of the juvenile anadromous

spec i es and se lect ed resident spec i es .

II. General FY84 Progr am Objectives

A. Provide a third ye ar of baseline informati on on the distribution

and abundance of res i dent and ju vent l e anadr omous fish for the

spec i e s and popul at ion s th at are lik.ely to be af f'ected b.y the

devel opment of t he Susitna Hydro el ectric Proj ect.

1. Rationale - Populations of juvenile anadrcrrous and certain

resident fish species vary considerable from year to year

because of variation in surv i val of juveniles and numbers of

adul t spawne r s . Multi ple year data are neces sary to provide a

quant itative es t i mat e of the val ue of the resources that may

be df fe cted by the devel opment of the hydroel ectri c proj ect.
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8 . Estab1; sh the fre shwater surv i va1 of the 1982 brood year of chum

and sockeye salmon populations for the portion of their life cycle

conf i ned to the Susi t na Ri ver above the Chulitna Ri ver conf luence .

1. Rati onale · Although th e moni t or i ng of escapement of adul t

chum and sockeye sal mon provide a re l a t i ve indi cation of the

producti ve cap abil tt.t es of the habitat in the Sus itna River

above th e Chul i t na Rive r conf l uence , the true producti ve

ca pab ilities are bes t des cri bed in t erms of surviv al . By

dete rmini ng th e fec undity of adult s a l mon and quantifying

numbers of j uvenil e s a lmon outmigrants, the survival of the

species within th i s reach of the Sus itna River which will be

affected by the devel opment of t he Susi t na Hydro proj ect. can

be es t ima te d. Th i s ut l l be comple ted on i ndivi dual sloughs

and a total es t ima te for t he Sus i tne Ri ver above th e Chul itna

River confl uence . By compar i ng di scharge and t emperature

condi t ions of the s lough throughout th e spawning. incubati on.

and emergence peri od. t he effect s of t hese var iabl es on

survi val for species spaw~ i ng at the s lo ughs can be es t imated.

This type of anal ysis will provi de a quant i t at ive check on the

predi ctions ma de for vari ous sub-component instream flow

eval uati ons conducted at some of th ese sites during the

previ ous year- , The data will al so provi de a quantifi cati on of
•

the required l evel of mi ti gati on needed for impacts that may

occur . The foll owing object ive addresses t hese types of

s t udi es . In addi t ion. these dat.a will provide information

that can be used to evalua t e the ef fect of vari ous escapement
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levels on the total product io n. and will allow a better

interpretation of the adul t chum and sockeye sal mo n esca pement

dat a.

c. Determine the re la t ionshi p of the survi val of sel ect ed resident and

juveni l e anadromous f i sh species viab i li ty and subsequent survival

to a vari e ty of envi ronment al factors t hat rr.ay be affected by t he

devel opmen t of t he Su s i t na Hyd roel ectric proj ect .

1. Rat i ona l e - The above objec t ive , wM eh is gene ral and not a

specif i c s t udy des i gn . is t he bas is for i nc rement ally

eva lua t ing the impac t s of va r io us proj ect d i sc harqe ,

t emperatures . and tu rb idity l evels. Combi ned with object iv e

(B), it will provide the data base and i nit ia l ana lys i s

necessa ry to cont i nue the in c remental analys is of " instream

fl ow" requi rement s for ju venile anadromous speci es and

sel ect ed resident speci es . for the incubation. eme rgence ,

rear1 n9 I and autmi gra t ion phases of th e i r 1i fe cycle. These
-:f

dat a and associated analysis will provide the basi s for

evaluat ion of impacts of the proj ect under any mode of

operat ion and will suggest di scharges, t emperatures, and

turbidity l evels that may provide i mp roved condi t ions for the

species being eva lu~ t ed .

IlI- \lork Pl an

.'
As ma ny of the object ived cl osely coinc ide wi t h t he objec t ives of the

'n stream Fl ow and Aquat ic Habi ta t Studi es (AH) group, al l of the work will
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be closely coordi nat ed. using conmon resources to meet corrmon objective .

However, only the Access/Transmission Corridor Study will be comprised of

personnel (1 RJ biologist and I AH blolo9ist) from both groups.

Da t a coll ected by the Resi dent and J uveni l e Anadromous St udies ( RJ) group

will include : density estima t es of juvenil e anadromous spec ies , cover and

juvenile densi ty correlation. cover-di scharge rel at ionships at representative

5t udy sites , tu rbi d i ty-dens ity correhtion. subs trate-j uvenil e dens ity

correlati ons , veloc ity-dept h j uvenile density correlat ions. and others as

appropria te. AH wi ll collec t dat a on dep t h , mean column wate r veloci t y ,

subst rat e . t emperatu re , and other aquat i c habi t at parameters .

The ut il izati on of habt tat.s by adult res i dent species and spawning habitat

l ocati on. will be used to develo p specific habi t at distri bution data t hat can

then be analyzed in conj uncti on with the AH develop.nent of habitat

availability.

The fie ld work program is desi gned to provi de logisti cs t o eni ure al l needed

dat a are coll ected. Details of exper iment al field design. col l ect ion

me thods . and data analysi s wi ll be out l i ned in the procedures manual. Study

s i tes . sampl i ng schedul es . gear types. and ma n power needed to compl ete each

segment of the RJ FY 84 obj ect i ves are presented as suppl emental information.

A. Stud ies of the Resident and Juveni l e fish of the Susf t na Rfver

below Devf l Canyon.
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1. Resident Fish Studies

3. Habitat and population data

(I) Objective

Quantify th e important habitat paramet ers asso ci ated with

spawning and rearing (growth) of resident fish spec i es

such as rainb ow trout and burbot and measure fi sh density

in these habitats to pro vide an es t imat e of habitat

qua1ity.

( 2) Rat i ona l e

"The regul at i on of dis charge by t he proposed hydroel ectric

project will create conditions in the ma i ns t em Susi tna

River that are different from the current conditions .

The resi dent speci es. pa r t icula r l y rainbow trout and

burbot. are cur rently harvested by sport fi shermen in the

Susi tna River be tween the Chul ttne River conf l uence and

Devil Canyon. Surbot are widely distributed and

rel atively abundant in the mainstern . Rainbow trout are

heavily fished at t ri butary mouths . These res ident

species are of pr ima ry concern because of the Impor -tance

of ra i nbow trnut to the spor t fi shery and because of the

conf i nement of burbot to the mel inst ern Sus t tne • ce tch

data indi cates that burbot l argely avoid cl ear water
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areas during the open water season. An evaluation of the

suitability of the mai ns tem Susitna Ri ver for burbot

under post project conditions can be made by comparing

post proj ect turbidity data and hydraulic conditions with

the data on the habitat conditions used by the species

under pr ep-ej ect conditio ns .

The resident fi sh st udies will addre ss the foll owing

quest ions reg ardi ng t he habitat factors that i nfluence

the re l at ive abundance and di stributi on of re s ident fish.

1. How will r a i nbow popul a t i ons res pond to dec r eased

turbi d ity and altered post project ma t ns t em

di scharges?

11. What is the cur re nt population l evel of burbot in

the ma fnstem Susitna and what will t hei r response be

to altered turbidity and discharge under post

proj ect conditions?

The data coll ec tion effor ts desc r i bed and out l in ed in

d~tafl in the procedures ma nua l will addr ess th ese maj or

ques t ions and provide quanti ta t iv e data on populati ons

and habitat for t hese ~ pec i e s .

0-7
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(3) Procedure

The proposed s t udy will measure t he dens ity of se l ect ed

res i dent fi sh by mark and recaptu re me t hods and wi11

quantify the apparent i nfl uence of s t re am (leu _

t urbid i ty , and t emperature on t hese popu'le t tons ,

In addit ion. rad ic- Laqqed f i sh wi 11 be use d to determi ne

sumner mi grat ory movement s and rear ing a rea s . and will be

used to coll ect habitat data at re l ocat ion sited. l he

fie l d study design will incl ude t ra cking radio-tag'Jed

fi sh to determi ne t heir distdbut ion during the spri ng

and summer mo nths . Radio tel emetry will provide a ~ean s

of l ocat i ng res i dent fis h sp awni ng areas fo r the

coll ect i on of habitat dat a . The data f r om t he radi o

t agged f i sh will e l so i ndi cate when these fis h inhabi t

area s of the Susitna Rive r tha t may be subjected to

al t ered habi ta t condi t i ons pr oduced by dam re la t ed

changes in discharge or t u rbi dity. Trackt.'g wi 11

cont i nue t hrough t he fall and into t he wint er mo nt hs ':0

pro vide more in fonmation on ove rwintering areas.

Se l ec ted mai ns t em. s lough . t r i but ary mouth, ~ nd tribu ta~,

sites will be studi ed t o i dent ify spawning and readn!)

habitats of res ident fis h. These sites wil l be sel ected

based on the pr evi ous years d i str ibu tion and rad le

tel emetry dat a collec t ed concurren t ly with this proj ect .
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Ove r speci f ic reaches of t he Sus itna River and its uppe r

t ri butari es . mark. recapture studies will pr ovi de dens ity

informat ion. Ut iliza t ion da t a wi ll be obta ined on two

l evel s . One l evel wi ll be general rive r morpho l og i ca l

data and wa t e r qua l ity (wa t e r t emperature, gradi en t .

di s cha r ge , t urbi dity). Informati on on mt c ro - hab i t e t s

wil l be measured al so at speci f i c col l ecti on sites

(dept h. veloci ty , subs t rat e . t emperatu re , and tu rbidi ty).

Ana lys i s of the de te wi ll be exam i ned a t t wo l evel s of

resoluti on, tha t i s. vari dbi lity within study reach es and

va r ia bil ity amo ng s t udy reaches . The i ncl us ion of cl ea r

.....a te r t r ibutaries i n th e analys i s will provide a br -oade r

range of habitat condit io ns in the ana lysi s and i mpr ove

th e abi l i ty t o co rre l a t e the 'di s t r i but i on of the spec ies

in ques tion with t he habit at va r iab l es . for exampl e , the

data base devel oped for rai nbow trout may sugges t tha t

post project condit io ns may improve in t he Sus it na

ne tn s t em because of decrea sed turbi dity and regulated

f1ows •

The resident f i sh dens ity data will also se rv e as i ndex

to j udge pos t project effects on t he residen t speci es .

Such base l i ne data has been val uabl e i n eval ua t i ng the

pos t proj ect response of the f i sheri es to proj ect i nduced

changes at ot her hydro pr ojects in the Pac i fic Nort hwest.
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Statistical methods used in the analysis of the data will

be defined in the procedures manual.

2. Juveni l e Anadr omous Fish Studies

d. Abundance. timing. and survival.

(I) ObjPctive

Estimate the total number of outmigrants and the surv ival

of sockeye and chum salmon juveniles. Provide an

es t ima t e of the relative abundance of pink. chinook, and

coho sa lmon juveniles outmigra t i ng from the Susitra River

above the Chulitna Ri ver conf luence.

-.
(2) Rationale

The relative abundance of all speci es of Pacific salmon

juveniles has been determined by the ope rati on of a

dow ns t ream migrant trap on the Susitna River during the

198? open watp.r season. Because of the June 18 start up

dete , not enough informat ion was obtained on pink and

chum sal mo n juvenfl~s and on the early out m1gr at i on rates

of the other juvenile sal mon spec tes , To de t ermf ne the

importance of sel ccted cnvtronment e t factofs to the

outmigr at i on of juvenile sa lmon, further data are

neces sary on the tf m1ng and rates of outmigration.

n.m
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A pilot progra m has been [ni t te t ed duri ng the spr i ng of

1983 to determine the feas ib ility of obtaining popul ati on

es t imates f or sockeye and chum sa lmon from six sc t ected

s l ough by mark and reca pture t ech niques . In add ition .

the ent i re production of th e drai nage will be es t i mat ed

by the recovery of marked fi sh a t t wo downstream migrant

t raps. By developing fecundity dat a for spawni ng sockeye

and chum sal mon. juvenile s ur vi va l can be es t imated f or

the f reshwater life phase of t hese speci es in the Sus i t na

River above the Chul t t ne Rive r co nfl ue nce . Thes e da t a

can the n be used to cor rel ate the survi val versus habitat

condit ions experi enr: ed at t he indi vidua l s l oughs Il'h ich

have been moni t ored ove r t he pas t se ason. The dat a wi l l

then provide an i ndica t io n of the cont r i but i on tha t these

- -- ---·--~1 0~;9h s l 'l~ k;-i'o ' -th-;-overa f1pro;f~ct-i-on of the- chum and- -

soc~cye sa lmon juvenil es in t he reach of r iv e r .

The l ow fl ow year expe r ienced dur i ng 1982 also provid es a

unique oppor t uni t y to assess t he e f f ec t of l ow fl ow

condi t i ons on the ove ra l l surv i val of juveni le sal mon i n

the 5us i t na a i ver dra i nage above the Chulitna conf l uence .

As a bonus t he coded wire tag will prov ide the

oppor t unity to monitor th e surviv a l of chum and sockeye

se hncn er t er t hey migrate below the Chul itna confl uence .

The return ing adults may be recap t ured in four or f i ve

yea r-s and ca n be i dent if ied to the i r nata l area . The

f rer hwa t er' growt h in for ma t ion on t ag re t ur ns will de f i ne

0-11
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th e effects of chum overall survi val and the survi val

rate of 0+ sockeye whi ch mi gra te and apparentl y re ar i n

t he l ower river or es t uary.

This wil l add t o an understanding of th e impo rtance of

the Sus t tna Ri ver from the Chulitna River confl uence to

Devil Canyon on sockeye sal"",n . Ava ilabl e data sugges t s

th at l i mited sockeye rear i ng occur s i n thi s reach.

Although not an integra l part of the s tudy , t he opt ion

will rema i n open for fur ther tag r~c overy work t o provi de

defi ni t i ve evidence concerni ng the cont ribution that

sl oughs prov ide t o t he overa ll production of sa lmon i n

th e sys~em . Depending upon th e results of the 1983

program, the opt ion i s ave i 1ab1e to cont i nue the s t udy

d~i ng t he-"i984- spri~g - peri-od to-provide -acompar-'-son- of
su rv iv al under probable differences in habita t conditi ons

and escap~ment .

(3) Procedure s

Speci a l ly coded wire t ags and clipped adipose fi ns wil l

be used to ma rk chum and sockeye sa lmon j uvenil es f rom

six s l oughs i n the Sus i t na River from t he Chulitna River

confl uence to Dev il Canyon. Recove ri es wil l be made in

the same s loug hs with beach se i nes or by e lec t rofi shi ng

equipme nt and th e mark- recapt ure Informa ti on recorded.

Two downs t re.am migrant traps wi11 be i ns t a ll ed a t River

Mi le 103. Captured downs t ream migrant s wi l l be examined

0-12
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for tags and the ir length and species reco rded. Scale

sampl es ~ill also be taken to dete~ine their age.

Re l ative abundance of outmigrant s will be determined from

cat ch per uni t effort data (or coho. chinook, pink salmon

and incident al resident spec ies coll ect ed. Total

popul at ion es ti md te s will be obt a ined f rom mark/ recovery

ratio calc ula tions for both the slough and the outmigrant

trap recover i es . l evel s of needed ef for t of tagging and

reca pt ure have been approximated usi ng error l imits of 25

percent for t he Peter-s en pc::puh tion esttee te . The

s t at i st i cs to be used In the analysis of the ma rk

recapture dat a are defined in Rider , 1975 ! / . The

Shaeffe r and the general Petersen index will each be

examined for suitabili ty wi t h t he dat a base. Esti ma te s

of the popul at ion for these cal cula t ions have been made

fr om adul t salmon escapement dat a , literature Iecundt ty

and surviva l es ti ma te s . f ie l d obse rvati on of fry

concentra t ions in s l oughs , and the past years eff fc frncy

of the downstream migrant t rap for recovery.

!I Ricker , W. E. 19/ 5. Computa t icn and i nterpreta tion of biological

sta tis ti cs of fis h popul ati ons . rt sheri es Research Board of Canada.

Bu lle ti n 191. Ottawa, Canada pp la. 102-103.
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Staff gage readings, turbidity. and point velocity

measurement s will be coll ected daily at the downstream

migrant trap. Other ma i ns t em habitat dat a will be

obta i ned from the AH data. Spec if i c s t ati s t i cal

procedures for ana1Y5is of abundance . t imi "9 . and

survival dat a for ju venile sal mon w11 1 be out lined i n the

procedures ma nual .

b. Emergence and devel opment studies

(I) Objecti ye

Determine emergence t ining and rat es of embryoni c

devel opmen t under nat ural var iabl e condi t io ns that oc:ur

i n ne t ns t ee , s l ough . and t r i but ary sites in the Sus f t na

River above the Chul i t na River confluence for pink. coho,

and chi nook sa lmon. Compl ete the monitori ng ect. t vt t tes

on chum and sock eye s a l mon deve 1opme nt r a t es f n i ti a ted

during t he wi nte r of 1582· 1983.

( 2) R.tl ona1e

To determine if t he pos t -proj ec t cond it ions will be

sufn c l ent ly a Lt ered t o suppor t rna ins tern spawn! ng

chinook. pi nk. and coho salmon, dat a on habitat

condi t i ons cur re nt ly experienced by these speci es in side

s l oughs and t ri but ari es are needed. lfmfted us e of t he
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mains tem by all of these species suggest that condi ti ons

in the tributaries more cl osely refl ect the condit i ons

npcessary for successful reproduction of these species .

The hypothe s i s to be t ested is whe ther or not t he

ma instem and sl ough subst ra te and/ or t emperatures 1imit

the repr oduction of these spec tes a t th ese s ites. The

results of the s t udy will sugges t post-p roj ect ma i ns tem

cond itions have the potenti al to provide alternative

spawni ng habitat . The data analysts will be li mit ed to

testing t he above hypothesis and cor re l a t i ng the

development rates and observed mo r t al i ty to habi ta t

condi t ions such as temperature and substrate.

As assessment of l ate fall f loods will also be evalua ted

to determine their e f f~ct on egg survival . Dat a col lected

duri ng the 1982-83 wf nte r on pre-eme rgent sockeye and

chum have provided useful i nformd tion on factors (such as

intergravel t emperatures ) whi ch may have maj or influences

on survival withi n a slough environment . Because of the

si gnif icance of these find ings on possi bl e winter

post-proj ec t operat ions . a furth~r re f inemen t of t he dat a

for sockeye and chum in the s l ough envirLnment is

warranted.

(3) Procedures

Development rates and eme rgence of incubdtt ng chum and

sockeye salmon eggs will cont inue t o be collec t ed at
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sel ected tr ibutary and slough sites. (Coll ection of data

on the developmental rates of the other sal mon species

will a150 be conducted dud"9 the spawni"9 sea son. )

Spawning l ocati ons observed by the Adul t Anadromous

Proj ect (I.ltachme nt F) will be used t o determine f uture

sampling s itps . Temperature data will be coll ected using

intragrave l th ermal probes and substra t e measurement s

wi ll be made at each s i te . Observed mortal i ties wil l be

recorded- a t each site. Sampl es wil l be coll ected us ing

shovels and a speci al \If.,ler pump re ferred t o as an egg

pump. I ce augers and cha i n saws wi 11 be used to r emove

i ce cover at these sites as requi red. Sampl es col l ected

will be minima" i n size to ensure mini ma l e ffec ts of t he

sampl i ng effor t on the overal l reprod~ct ion of t he

spe c i es at th ese si tes .

l evels of egg and/ or fry deve lopment will be de termi ned

us ing publ ished sta nda rd cr t t ar le and the data will be

analyzed by compar ison of accumula ted th ermal units with

appro pr iate cor rect i on fa ctors deve l oped by s ta ti s t i cal

me t hods . Conti nuous records of intragrave l t empe ra t ure s

wil l be recorded by the AH program and will be used in

th e data anal ys t s . Compari sons of tri butary . sl ough, and

rna i ns t ern condit ions with regard to subs t rate and

t emperature wil l be made . Fu r t her comparisons of pos t 

pro j ect e ffec t s w; 11 be made by o t he r cont racto r s

ex te rnal to ADF&G kho ar e re spo nsi bl e fo r impact
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The devel opment data obtained from the

laboratory study conducted by the USFWS will also be used

for compar i ng the rates of development experienced in the

field with those under cont rol led conditions.

c. Rearing habitat stud ies

(lj Objective

Oetenni ne t he re lat iollshi p of juvenil e sa lmon

di str ibu ti on, hydrau1 ie parameters. t emperature ,

tu rbidity, and cover at se l ected s t udy s Hes t hat will

provide a repres ent a t ive sample of me f ns t em, sl ough and

cl ea rwa te r- t ributary rearing hab itat in t he s t udy area .
_ ..· ·· ·~---- ......,. ·- .-· . · · .--------..·.,..~...,....c~----_ · · _ .~ . -_.
( 2) Ra t i ona l e

be subst anti a lly diff~r ~r.tdi scharge \'!ill

Becaus e po s t~projec t tu r bid ity. t empera t ure , and

fr om

pre-proj ect conditi ons, it is neces sa ry to de termi ne the

key f actors of the environment whi ch effec t the abi li t y

of juvent'l e sa1mon to success fu lly rear in the Sus ttna

River drainage. The var i ous parameters t ha t af fe c t

s uccess f ul r ea r i ng a re hypot hesized a s be i ng diffe rence

for ea ch the fiv e sa l mon speci es that occ ur in t h is reach

of ri ver. Important f actors hy poth es i zed fc. ," the

juvenile chum salmon i ncl ude wa te r ve loci t y . ava ilabl e

0·11
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cover. and access to rea r ing areas. Similar factors plus

the devel opment of plankton popul at ions and stabil ity of

water vel ociti es influence sockeye juvenile . Pink sal mon

juvenil es requ ire adequate wate r for pass age out of the

nata l area. Coho and chinook rearing requirement seem to

di ffer by age clas s . Basical ly , adequat e cover and food

are considered t o be ma i n facto rs f or t hese s pec ies , wi t.h

pass age (or ingress in t o sl oughs and ot he r badwa te r

redri ng areas a l so be i ng i mportant.

Specif i c s tudy fi eld des ig ns wil l be impl emented that

provide a mea ns to t est the above hypothesis which wil l

determi ne i mpor t ant fa ct ors infl uencing t he distri but ion

of juvenil e salmon. If a fa ctor or combination of

factor s is found to be important i n dete rm i ning th e

dist ri bution of the f ish spec ies pr esent , an eval uat i on

of t he response of t he factor to ma i ns tem discha rge of

t emperature changes will be undert aken.

(3) Procedures

The e ffec t s of increment al changes in dis charges of t he

mainstem Su s i t n~ on the avail able rea r in g hab i ta t will be

eval ua ted whene ... e r it can be es t abli shed qua nt ita tively

that a prefe rence for a par t icula r set of di scharge

dependent hahi tat condit i ons ex i s ts for the spec ies i n

0-18
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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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AlTACHflENT 0 - 1

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

0-21
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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:

£-1
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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
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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
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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.

E-8



June 10. 1983

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
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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
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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
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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 .
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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

6.7

78.0

77.2

Gra nd Total 794.9
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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 .
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