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PREFACE

On or before November 28, 1983, eight state and
federal agencies each filed a letter with the Federal Energy
Regulatory Commission on the Alaska Power Authority's
Application for License for the Susitna Hydroelectric
Project, Federal Energy Regulatory Commission Project
No. 7114. The document in which this Preface appears {(the
"Comment/Response Document"”) contain the Alaska Power
Authority's detailed responses to more than 250 specific
comments contained in the eight comment letters.

We have assigned each commenting agency a.letter
tab. A copy of each of the eight comment letters is
enclosed in the Comment/Response Document behind the letter
tab indicated in the Table of Contents.

To ensure the preparation of thorough responses to
each of the eight agency comment letters, we have divided
each comment letter into specific individual comments. Each
individual comment has been assigned an alphanumeric comment
code. The alphanumeric code simply identifies the
commenting agency (alphabketically by Table of Contents tab)
and the specific comment (by consecutive number). The
alphanumeric comment codes are shown in brackets in the
left-hand margin of each of the eight comment letters
enclosed.

Behind each comment letter are all of the specific
comments~-directly quoted from their corresponding comment
letters—-with comment codes, followed by corresponding
Alaska Power Authority Responses.

Individual Bibliographies are included at the end
of the Responses for sections A, B, C, and F.

-jdi-
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SUBJECT INDEX

This Index classifies Comments and Responses by
subject matter. Each Comment/Response combination is listed
by an alphanumeric identifying code opposite a subject
discussed in the Comment and its accompanying Response. If
a Comment/Response deals with more than one subject, it is
listed opposite each subject with which it deals.

Comment/Response

Subject Code Nos.

Access a.1
A.3
A.6
A.ls6
A.17
A.18
A.22
B.43
cC.77

F.7

Aesthetic Impact A.7

A.19

Air Quality c.91
c.92
Cc.93

C.94

-iii-

Page of Each Agency's
Original Comment
Letter on Which Coded
Comment Appears

1

2

20

21

11

25
25
25

25-26



Subject

Alternatives

Aquatic Impacts

Comment/Response

Page of Each Agency's
Original Comment
Letter on which Coded

Code Nos. Comment Appears
A.8 2-3
A.lS 5
A.20 5
B.61 25
B.63 25
B.65 26 )
Cc.1 1
C.22 7
C.23 7
C.24 7
C.25 8
C.26 8
C.27 8
C.28 ]
C.29 8
C.30 9
Cc.91 25
c.92 25
C.94 25-26
F.33 9
F.39 11
F.40 11
A.9 3
B.8 6-7
B.9 7-8

_iv_

24
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Subject

Comment/Response

Code Nos.

Page of Each Agency's
Original Comment
Letter on which Coded
Comment Appears

B.24

B.28

C.35

C'36

C.37

C.39

C.40

C.41

C.50

C.51

C.58

C.58

—V-

11
13
14
18
18-19
19
18
20
20

23

11-12
12
14
14
15

16




Subject

Archaeological
Resources

Bear

Comment/Response

Code Nos.

Page of Each Agency's
Original Comment
Letter on which Coded
Comment Appears

e A

16
17
17-18
19
19
19
19
20
20
20

21

23-24

10
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Page of Each Agency's
Original Comment

_\]ii_

Comment/Response Letter on which Coded

Subject Code Nos. Comment Appears

F.38 10-11

F.52 14-15
‘Commissioning
Facilities B.12 S

B.25 13
Construction
and Construction
Methods A4 2

A.8 2-3

3,22 5

B.42 19

C.35 10

D.1 ail
Coordinaticn
with Agencies A.2 1

A.6 2

A.ll 3

B.1l 2

B.9 7-8

B.42 19

B.58 24

B.59 24

c.32 9

D.1 all

F.l 2(a)-3(a)



Page of Each Agency's
Original Comment

vy
: Comment/Response Letter on which Coded :
Subject Code Nos. Comment Appears
F.6 2
F.28 8 bl
G.1 1
o)
G.3 1
G.4 1 )
Costs (Econcomic) A.15 4
: =
C.16 5 ‘
Cc.17 5 -
c.18 5-6 |
C.19 6 .
Cumulative Impact F.43 12 -
Dam Safety Cc.62 17 '
Enerqgy -
Conservation C.B 3 o
c.9 3 e
Energy Demand B.65 26 -
C.2 1 ;
F.3 i -
Fisheries A.9 3
B.7 5-6
B.8 6-7 -
B.9 7-8

~viii- =
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Subject

Page of Each Agency's
Original Comment

Comment/Response Letter on which Coded
Code Nos. Comment Appears
B.10 9
B.1l1 9
B.22 12
B.24 13
B.37 18
B.41 19
B.56 23
B.62 25
C.42 12
C.50 14
C.60 16
C.63 17
C.64 17-18
C.66 18
C.87 i8
C.68 18-19
C.69 19
C.70 19
c.71 19
C.72 19
C.73 20
C.74 20
C.75 20
C.76 21
C.77 21
F.2 1
-—ix-



Subiject

Page of Each Agency's
Original Comment

Comment/Response Letter on which Coded
Code Nos. Comment Appears
F.3 1
F.9 2
F.10 2-3
F.11 3
F.12 3
F.13 3
F.l4 3-4
F.15 4
F.l6 4-5
F.17 5
F.18 5
F.19 5-6
F.20 6
F.22 7
F.23 7
F.24 8
F.26 8
F.27 3
F.33 9
F.54 15
F.55 15
F.56 16
F.57 16
F.58 16
-x—



Page of Each Agency's
Original Comment

3

S

Comment/Response Letter on which Coded
Subject Code Nos. Comment Appears
Flow Regimes B.7 5—6

B.10 8
B.20 12
B.21 12
B.24 13
B.28 13
B.35 17
B.39 18-19
B.44 20
B.46 21
B.64 26
B.65 26
C.60 16
C.70 19
C.71 135
C.87 23-24
F.2 1
F.3 1
F.10 2~3
F.11 3
F.12 3
F.13 3
F.19 5-6
F.25 8
F.26 8
- -




Page of Each Agency's
Original Comment

: Comment/Response Letter on which Coded
Subject Code Nos. Comment Appears
Game F.59 16-17
F.62 17
Gas
Supersaturation B.30 15
B.34 16-17
BLSB 24
B.63 25
C.47 13
General Comments B.2 ‘3
B.7 5-6
B.9 7-8
Cc.1 1
C.1l4 4
c.31 9
C.34 9-10
C.65 18
Cc.82 22
c.83 23
C.89 24
C.90 24-25
F.1 2(a)-3{a)
F.5 1-2
F.29 8-9

F.44 12

~-xii-
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Subject

Geolcgy

Groundwater

Hydrology

Page of Each Agency's
Original Comment

Comment/Response Letter on which Ccded

Code Nos. Comment Appears
F.45 12-13
F.43 13
F.72 19
F.73 19
H.1 1
A,21 5
A.22 S

© B.18 11
B.19 vll
B.14 10
B.17 10-11
B.18 11
B.19 11
B.43 20
B.46 21
B.55 23
C.31 9
C.34 9-10
C.35 10
C.37 10
C.38 10
C.39 11
C.40 11-12
C.42 12

-xiii-




Page of Each Agency's
Original Comment

Comment/Response Letter on which Coded
Subject Code Nos. Comment Appears
C.45 13
C.46 13
C.47 13
C.49 14
C.60 16
Ice B.6 _ ‘ 4-5
B.22 12
B.31 15
B.32 15-16
B.33 16
B.40 19
B.44 20
C.42 12
C.43 12
C.44 12
C.61 16
Land Titles A.5 2
Local Land Use A.17 2
F.4 1
F.68 18
F.69 : 18
F.70 18-19
F.71 19

-Xiv-
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Subject

Page of Each Agency's
Original Comment

Mitigation,
Mitigation Mea-
sures and Miti-
gation Plans

Comment/Response Letter on which Coded
Code Nos. Comment Appears
A.9 3
A.10 3
B.6 4-5
B;9 7-8
B.36 17
B.41 19
B.43 20
B.47 21
B.48 21
B.49 22
B.50 22
B.51 22
B.52 22
B.53 22
B.54 23
B.56 23
B.57 23
B.59 24
c.z1 7
C.50 14
C.56 15
C.60 16
C.63 17
C.74 20
—xv-



Page of Each Agency's
Original Comment

Comment/Response Letter on which Coded
Subiject ; Code Nos. Comment Appears

4AC.75 20
C.76 21
C.82 22
C.88 24
D.1 all
F.6 2
F.9 2
F.10 2-3
F.1l4 3-4
F.24 8
F.25 8
F.26 8
F.27 8
F.28 8
F.40 11
F.46 13
F.48 13
F.49 13-14
F.50 14
F.51 14
F.52 14-15

F.53 15
F.67 13
F.71 19

-Xvi~-
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Subject

Modeling
{(Economic)

Modeling
(Environmental)

Comment/Response

Page of Each Agency's
Original Comment
Letter on which Coded

Code Nos. Comment Appears
B.65 26
C.3 2
C.4 2
C.6 2
C.7 2
Cc.11 "4
c.12 4
F.53 17
A.9 3
A.10 3
A.l4 4
B.6 4-5
B.8 6—7
B.15 10
B.16 10
B.22 12
B.32 15-16
B.38 18
B.65 26
C.14 4
C.20 6
C.34 9-10
C.42 12
C.58 15

-xvii-



Subject

Monitoring

Comment /Response

Code Nos.

-xviii-

Page of Each Agency's
Original Comment
Letter on which Coded
Comment Appears

19
23

11-12

23
23

24

18
18-19
19
19

23

11-12
13

19-20
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Subject

Moose

Navigation

Benefits
{(Econocmic)

0il Prices

O0il Spills

Comment /Response

Code Nos.

Page of Each Agency's
Original Comment
Letter on which Coded
Comment Appears

A.10

-Xix-

23-24

24

18]

14
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Comment/Response

Subject

Code Nos.

Project Changes

Project Operation

Recreation

C.54

B.1

Page of Each Agency's
Original Comment
Letter on which Coded
Comment Appears

14

25
25

26
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Page of Each Agency's
Original Comment:

Comment/Response Letter con which Coded
Subject Code Nos. - Comment Appears
F.21 6
F.22 7
F.23 7
F.63 17
F.64 17
F.65 17-18
F.E6 18
F.67 18
F.68 18
F.69 18
Settlement Process B.7 5-6
B.59 24
F.1l 2{a)-3(a)
F.6 2
.25 8
F.28 8
F.64 i7
F.71 19
Socioeconomics A.2 1
A.12 4
A.l3 4
A.l4 4
A.15 4

-XxXi-




Page of Each Agency's
Original Comment

Comment/Response Letter on which Coded
Subject Code Nos. Comment Appears
A.l6 5
A.17 5
C.61 16
F.4 1
F.8 2
F.l4 3-4
F.15 4
F.17 5
F.18 5
F.19 5-6
F.22 7
F.23 7
F.53 ' 15
F.54 - 15
F.55 15
F.56 16
F.57 16
F.58 16
F.59 16-17
F.60 17
F.61 17
F.62 .17
F.64 17
F.65 17-18
F.66 18
F.68 18

-xxXii-




Page of Each Agency's
Original Comment

Comment /Response Letter on which Coded
Subiect Code Nos. Comment Appears
Transmission
Lines and
Corridors A.18 5
A.19 5
C.81 22
D.1 11
F.39 11
G.1 1
G.2 1
G.3 1
G.4 1
Vegetation A,10 3
C.42 12
C.48 13-14
Cc.87 23~-24
C.89 24
F.45 12-13
F.50 14
F.51 14
Wastewater | C.51 14
C.54 14
C.55 14-15
C.56 15
Water
Appropriation F.3 1

-¥xxiii-



Page of Each Agency's
Original Comment

Comment/Response Letter on which Coded
Subiject : Code Nos. Comment Appears
Water Quality B.14 10
B.17 10-11
B.24 13
B.38 18
C.31 S
C.35 10
C.36 10
C.38 10-11
C.39 10-11
C.40 11-12
C.46 13
C.48 | 13-14
C.49 - 14
C.51 i4d
C.53 14
C.54 14
C.55 14-15
C.S? 15
C.58 15
C.59 16
C.72 19
C.74 20
Water Temperature A.9 3
B.6 4-5
B.15 10

-XXiv-
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Subject

Wildliife Impact

Page of Each Agency's
Original Comment

Ccmment/Response Letter on which Coded
Code Nos. Comment Appears

B.16 10
B.22 12
B.23 12
B.26 13
B.29 14-15
B.30 15
B.31 15
B.32 15-1¢6
B.33 16
B.36 17
B.38 18
B.40 19
B.58 24
C.47 i3
A,.6 2
B.57 23
C.78 22
C.75 22
C.80 22
Cc.81 22
C.83 23
C.84 23
C.85 23
C.86 23
Cc.87 23-24
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Page of Each Agenc?'s
Original Comment

Comment/Response Letter on which Coded
Subiject Code Nos. Comment Appears
C.88 24
D.1 all
F.6 2
F.7 2
F.9 2
F.30 9
F.31 9
F.32 9
F.33 9
F.34 9
F.35 10
F.36 10
F.37 10
F.38 10-11
F.39 11
F.41 11
F.42 | 11-12
F.43 12
F.45 12-13
F.46 13
F.47 | 13
F.50 | 14
F.51 14
F.52 14-15

—-XXvi-
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Subject

Worst Case
Analysis

Comment/Response

Code Nos.

Page of Each Agency's
Original Comment
Letter on which Coded
Comment Appears

A.10
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IN REPLY REFEK TO

United States Department of the Interior 2800 (93

.
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pmm

BUREAU OF LAND MANAGEMENT

Alaska State Office
701 C Street, Box 13
Anchorage, Alaska 99513

NP :
Memorandum
Tos Office of Environmental Project Review
From: State Director, Alaska

Subject: Review of Appiiéation for the Susitna Project, FERC No. 7114,
Matanuska-Susitna Division, Alaska

Review of the subject application has been completed. The BIM Alaska review
team, in commenting for the Director, has prepared the following comments
which are arranged according to: A) BLM direct administrative responsibility;
and, B) general and specific comments on application contents arranged accord-
ing to the volume and chapter of exhibit to which they apply.

A. PROJECT ELEMENTS WITH DIRECT BLM ADMINISTRATION

Principal BIM responsibility will be the access road from the Denali Road
south to the project site and referre? heretofore as the pioneer rcad.
The BIM will grant a Right—of-Way for this rcute. Also, BLM is respon—
sible for the administraticn of Federal mining claims.

1.

[A.1]

[A.2]

General Comments:

Volumes 6A, 6B, Exhibit E, Fish, Wildlife, and Botanical
Rescurces

ACCESS ROALS

Please refer to the letter dated April 15, 1982 in which the
Associate District Manager, BLM Anchorage District addressed and
commented on Picneer Road routes and Envircnmental Impacts on
access routes for the Proposed Susitna Hydroelectric Project.

. Volume 7, Exhibit E, Chapter 4, Historic and Archeclogical

Resources

BIM will consider any archeological sites in this project that
are under its jurisdiction ard that have tephra chronology to
have cumulative research potential (36 CFR 60.6(d)). We view
these items as representing part of a significant entity, whose
corponents may lack individual distinction (36 CFR 60.6(c)).




[A.3]

[A.4]

[A.5]

[A.6]

[A.7]

[A.8]

Volune 9, Exhibit E, Chapter 10, Alternatives
Access

The total proposed access plan is duly influenced by the prefer-
ences of private landowners in the Susitna project area. Bow—
ever, the more complete the project area is opened, the more
significant atterdant impacts on natural values and resources of
the area will result.

Specific Comments.

Volumes 6A, 6B, Exhibit E, Fish, Wildlife, ard Botanical
Resources

Page E-3-256 Side Borrow adjacent to or access balanced cut ard -
£ill techniques will minimize certain impacts, however,

materials must be available in the access corridor. It should

be stipulated the construction will have to be closely

monitored. Monitoring will ensure contractors comply with
licensing requirements and contract specifications.

" - Page E-32-264 is two to three feet of road crown, enough in

areas of permafrost?

Volume 7, Exhibit E, Chapter 6, Geology ard Soils

There is no mention of the impact of the impoundment on Federal
mining claims lccated, for example, along Jay Creek.

Volume 8, Exhirit E, Chaoters 7, 8, 9 Recreation, Aesthetics,
Lard Use

Sites 3.1.3 ard 3.1.4 infer that access roads will be open to
public use. Such decision, when made by the responsible land
managers, should detail policy governing use and also the extent
of facilities necessary to control or enhance public use and
public safety. Public Access is not a foregone conclusion.

Previous EIM comrents in Section 4.1.4 should be restated.
whether or not the Denali Highway is designated a scenic high-

‘way, 1t remains a scenic attraction to the touring public.

Therefore, all facilities and developments required by the
project in relation with the Denali access corridor should be
planned for minimum visual impact. This is to include terporary
power lines, borrow pits, and staging locations as well as the
rcadway and its eventual operatiocn and maintenance.

Volume 2, Exhibit E, Chapter 10, Alternatives

It is indicated that bridges are preferred (to culverts) but
specific locations or limits of use are not specified.




o,

[A.9]

[A.10]

fa.111]

PROJECT ELEMENTS OUTSIDE BIM ADMINISTRATICNS

This portion of the review address concerns which are project—
wide and not specific to BIM administration.

1. General Comments:

Volumes €A, 6B, Exhibit E, Fish, Wildlife, and Botanical

Resources

A general review was made of the Fish and Wildlife Service
corments on the proposed project. It was apparent that their

comments were applicable to the report con fish, vegetation, and
wildlife rescurces of the area affected by the proposed Susitna

Hydroelectric Project. We concur in their corments and also

offer the following:

FISH We submit that the quality of the fisheries is highly
deperdent cn water use and quality. The Chapter 2 analysis
has some deficiencies, most notably a valid temperature
model and the lack of data on fish use downstream of
Chulitna River.

VEGETATION Vegetation section lacked quantificaticn of
areas which could be affected by changes in cover. A given
species may benefit by vegetation cover changes whereas
other species may be adversely affected. The vegetation
map should bte improved to better analyze moose and bear
habitat.

WIILDLIFE The Jay Creek mineral lick for Dall Sheep will be
impacted. Mitigation by exposing new soil in the area is
suggested. Nc menticn of an alternative, such as lowering
the dam height to reduce the amount and escape route from
being inundated, is menticned. The dam will inundate Bald
Eagle ard Golden Eagle nest sites, which is in violation of
the Bald Eagle Protection Act.

" In summary, mitigation agreements should be arranged with land-

cwners pricr to licensing and incorporated in the license to
ensure they will be adopted. Also, we concur with the appli-
cant's proposal to establish an interagency monitoring team
wnich should include monitoring construction activities to
ensure corpliance. The team should te funded by the project.




[A.12]

[A.13]

[A.14]

[A.15]

Volume 7, Exhibit E, Chapter 4, Historic and Archeological

Resources

The Advisory Ccuncil on Historic Preservation must be given the
opportunity to comment on this project and the cultural resource
reports.

The Bureau agrees with the applicant's approach to inventory and
systematic testing since we are in the prccess of developing an
agreement with the State Historic Preservation Officer that
incorporates an analogous approach. :

It is expressed several times that the project area "holds
excellent potential for addressing many long standing anthropo—
logical questions'. What these questions are is not specified.
If sites are irportant for their ability to answer these
questions, which sites answer which questions, and why, should
be specified.

»

Volume 7, Exhikbkit E, Chapter 5, Socio Economics

It appears that Regional-statewide impacts or effects of the

project are understated since as the State's oil revenue

decreases, a higher percentage of available capital and/or

. financing may be concentrated on the project, at the expense of

other projects or prcgrams. Other regional energy development
may be adversely affected, as an example.

The effects of in-migration on the ecconomy are understated.
Migration may include individuals travelling to speculate on
employment, especially if employment or econcmic corditions in
other parts of the State or naticn are unfavorable. A large
in-migration affects the demand for road maintenance and public
works expernditures, for example.

The cost of bringing the existing Alaska Railrcad up toc the
operating level and line capacity which would be required for
project use is not discussed. There is additional uncertainty
surrounding railrcad operation ccsts or charges due to the
uncertain status of rail ownership.



[A.16]

[A.17]

[A.18]

[A.19]

[A.20]

[n.21]

[(a.22]

5

Access will be ovened to private lands when the State purchases
the rights to build the necessary roads. The cost of access
could perhaps be mitigated by landowner participation, being a
potential recipient of econcmic benefit of the roads them-
selves. The cost of access road construction may not be 100%
related or attributable to the Hydro project alcne.

Access development, if exaggerated, will cause development of
the region in general, not only develcpment of a powersite. The
effects of increased use and develcpment, cannot be under-
estimated in effect upon the existing resident human population
and local living conditicns.

Volume 3, Exhibit E, Chapters 7, 8, 9 Recreation, Aesthetics,
Land Use

The transmission line rights—of-way may eventually be used as
access corridors for CRV or other unplanned uses.

) Volume 9, Exhibit E, Chapter 10, Alternatives

Transmission

The transmission corridors are acceptable if state of the art
siting and construction practices are employed.

Specific Comments:

Energy Alternatives — Natural Gas

Section 4.3.1 infers that there is a supply of natural gas far
exceeding expected demand in Cook Inlet. This source of fuel
for energy generation was abruptly discussed ard insufficiently
weighed as an alternative.

Volume 7, Exhibit E, Chapter 6, Geolcgy ard Soils

Section 2.1 - Regional geolcgy, seismic geology, and geologic

‘corditions appear to be well written, accurate, and concise.

Sections 2, 5, 8 and 3.7 - Borrow pits and quarry sites -
planning for eventual inundation of borrow pits, or their
rehabilitaticn is sufficient unless the irmpoundment area is
altered due to a change in project design. It is unclear where
the borrow sites or material socurces for the entire Denali
access roadway are located.

757 CURTIS V. McVEE




FEDERAL ENERGY REGULATORY COMMISSION
PROJECT NO, 7114
RESPONSE COF ALASKA POWER AZUTHORITY TO COMMENTS OF
UNITED STATES DEPARTMENT OF THE INTERIOR,
BUREAU CF LAND MANAGEMENT

COMMENT A.1:

"Vclumes 62, 6B, Exhibit E, Fish, Wildlife, and Botanical

Resources

"ACCESS ROADS

"Please refer to the letter dated April 15, 1982 in which
the Asscciate District Manager, BLM Anchcrage District
addressed and commented on Pioneer Roed routes and

.Environmental Impacts on access routes for the Proposed

Susitna Hydroelectric Prciject.™
RESPONSE:

Exhibit E, Chapter 10, page E-10-36 of the License
Application reflects that, as a result of comments by the
public, organizations and agencies (including BLM), the
Pioneer Road concept was eliminated, the evaluation criteria
were refined and seven additicnal access alternatives were
developed. The letter dated Zpril 15, 1982, from the
Associate District Manager, BLM Anchorage, weighed heavily
in this decisicn. ‘

Please also see Response to Comment F.7 for a summary of
prior access studies.

REFERENCES

Bureau of Land Management, Associate District Manager -
Anchorage District, Letter on Pioneer Road Route (April 15,
1982) .



COMMENT A, 2:

"Volume 7, Exhibit E, Chapter 4, Historic and Archeolcgical
Resources

"BLM will consider any archeological sites in this procject
that are under its jurisdiction and that have tephra
chronology to have cumulative research potential (36 C.F.R.
60.6(d)). We view these items as representing part of a
significant entity, whose components may lack individual
distinction (36 C.F.R. 60.6(c))."

RESPONSE:

No response necessary.

CCMMENT A.3:

"Volume 9, Exhibit E, Chapter 10, Alternatives Access

"The total proposed access plan is duly influenced by the
.preferences of private landowners in the Susitna project
area. However, the more complete the project area is
opened, the more significant attendant impacts on natural
values and resources of the area will result."

RESPONCE:

The Power Ruthority anticipates that the DEIS will evaluate
the impacts of alternative access routes and that such
evaluation will incorporate the Power Authority's extensive
work on the subject. A summary of the Power Authority's
work follows:

A, The selection of an access plan for the Susitna
Hydroelectric Project has keen, and remains, a
persisting policy decision. B&Analysis of alternative
reutes has incorporated defining design criteria,
analysis of construction difficulty, analysis of
impacts on construction schedule, life cycle
construction and cperating cocsts, assessment of risks
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RESPONSE to COMMENT A.3 (cont,):

to schedule, environmental impacts and land use
implications. No single route has been identified
which has a consensus endorsement. This situation
exists because the several access opticns present
conflicting choices with respect to both resource
management and project development.

Issues

Some of the issues raised during the analysis of access
routes are discussed below. The issues are stated to
highlight some c¢f their embedded wvalue judgments.

Given a need for project access, should that access:

1. Minimize present and future impacts on the remote
ecosystems, that is, preserve its wilderness
character?

2. Facilitate post-construction access to adjacent
landowners and the public, that is, cpen up the
area?

3. Minimize present and future access by adjacent
landowners and the public, that is, a midpoint
between wilderness and full access?

4. Minimize disturbance to existing users and use
patterns?

5. Support a wide range of recreation uses and users?

6. Facilitate the econcmic development opportunities

for the native ccrporations?

7. Minimize impacts on the small, adjacent
communities?

Selection Criteria

During the process of evaluating alternative access
plans, a number of selection criteria were identified.
The use of these criteria reflect opportunity for value
judgments on the part of the evaluator. Embeodied in
the selection criteria are scme value judgments which
reflect more immediate concerns related to prcject
construction. These include:




RESPONSE TO COMMENT A.3 (cont.):

1. No prelicensing construction would be possible;

2. Minimization of the construction period and
maximization of the net economic benefits 1is
necessary:

3. Provision of access between Watana and Devil

Canyon will some day be reguired;

4, Provision of flexibility of access to minimize

‘ schedule risks is necessary. {This is a criterion
that effectively eliminates consideration of a
rail-only access plan); and

5. Minimization of total cost and initial investment
is desirable.

Discussion

Additional design criteria were used which bear upon
details of route refinements and design, such as grade
and curvature of roads, but do not significantly affect
this discussion. More than 30 access alternatives have
been considered. The Access Plan Recommendation Report
of August 1982 evaluated three routes which seemed to
highlight the contrast between alternatives with
respect to the issues that had been identified and the
criteria that had been established. The analysis
addressed segments of the proposed corriders, thus
allowing the reader the ability to combine segments and
evaluate a host of options.

A number of active or passive participants to the
access decision were identified in the August report
and their preferences were reported. Agencies and
individuals whose major concern was fish and wildlife
favored plans that limited access. Native groups
favored access to their lands. Recreational interests
generally favored moderate access with minimal impacts.
Some communities expressed a desire for the development
opportunities the project would afford (Cantwell),

while others wanted no part of it (Talkeetna, Trapper
Creek}.

The Access Plan Recommendation Report attempted to
select an option which would balance the several input

parameters and support early access to the project with
minimal risk to schedule.
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RESPCNSE TO COMMENT A.3 {cont.):

Status

The Denali route was selected because it met most of
the selection criteria: that is, it minimized impacts
on lccal communities, provided access to native lands,
had high probability of remaining within cost and
schedule, and minimized the initial costs.

The route that was selected reflected compromises among
values, selection criteria and plavers, and thus does
not conform to the objectives of any one of them.

Project access and the Susitna Area Plan should reflect
a common perspective for the region. When the Susitna
Area Plan is available, the Power Authority will seek
to bring the access corridors into confeormance with the
Plan. '

The extent and mode of post-construction public access
has not yet been determined. The Power. Authority
believes a final decision at this time on whether the
access road tc the dam sites will be public or private
is premature. The Power Authority sees this issue as
one which should be reviewed in the latter stages of
prciject construction to determine public and agency
preferences and then current resource tradecffs. The
recreation plan is based on the premise of public
access. However, the recreation plan and impact
analysis only assumes public access so far as to not
understate possible impacts.

While the ultimate use of the access road will probably
not ke resolved for almost a decade, we agree that the
road design criteria arnd routing should consider
eventual public use and therefore its scenic potential.

It must be remembered, however, that the first 15 years

of access road life will ke dedicated primarily to
construction activities. Therefore, its suitability
for construction uses is also very important. The
trade-off between construction cost savings and
long-term scenic values will be considered in an inter-
disciplinary review of the access and aesthetic
Mitigation Programs during FY 1985. This review will
also consider the recommendaticns of the Denali Scenic
Highway Study. Please also refer to the Responses to
Comments A.6 and F.7.



RESPONSE TO COMMENT A.3 (cont.):

REFERENCES

Acres American Inc., Susitna Hydroelectric Project Access
Plan Recommendation Report (August 1982).

COMMENT A.4:

"Volumes 6A, 6B, Exhibit E, Fish, Wildlife, and Botanical -
Rescurces

"Page E-3-256 Side Borrow adjacent to or access balanced cut
and £ill techniques will minimize certain impacts; however,
materials must be available in the access corridor. It
should be stipulated the construction will have to be
closely mecnitored. Monitoring will ensure contractors
comply with licensing requirements and contract
specifications.

"Page E-32-264 is two to three feet of road crown, enough in
areas of permafrost?"

RESPONSE:

The Contract Documents prepared for receiving construction
bids will insure that during all phases of Susitna Hydro-
electric Project construction, the work in progress will
constantly be inspected and monitored by the "Engineer"™ who
will be a separate entity from the contractor. The Engineer
will be familiar with Alaska construction technigues. This
inspection will insure that requirements of the contract
plans and specifications are complied with. All material
sources will be predetermined prior to construction. The
contract specifications will require that borrow f£rom these
locations only be utilized to provide construction materials
which cannot be obtained from the cut-and-fill operations
(reference is made to last paragraph con FERC License
Application page E-3-255).

Figure E.3.83 contains a typical cross-section of the side-
borrow roadway. The feasibility design as shown indicates a
variable subbase thickness. The reference to 2 to 3 feet
road crown on FERC License ARpplicaticn page E-3-264 is an
example for allowing the reader to ccmpare a f£inished road

=
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RESPONSE TO COMMENT A.4 (cont.):

section using side-borrow with the conventicnal roadway
section. The actual thickness of roadway crown will be
established prior to completing the constructicn specifi-
cations by design related investigations of the subbase
material conditions in the field, including permafrost.

Roads susceptible to deterioration by permafrost usually lie
on silt-covered lower hillslopes or organic-rich soil low-
lands which contain a high percentage of ice and ice wedges.
Thawing ©f such grocund results in noticeable differential
subsidence.

Because permafrost containing large amounts ©f ice has not
been encountered along the proposed alignment, the rcadway
is expected to ke subjected to only minor subsidence caused
by thawing of the so-called "warm" permafrost prevalent in
the area. Some slough and swale deposits may contain
segregated ice, but these deposits are restricted and easily
removable. For these reasons, the feasibility design using
two to three feet of road crown is considered to be
appropriate.



COMMENT A.5S:

"Volume 7, Exhibit E, Chapter 6, Geology and Soils

"There is no mention of the impact of the impoundment on
Federal mining claims located, for example, along Jay
Creek.™

RESPONSE:

The Alaska Power Authority will process Federal mining
claims consistently with other private land title matters.

COMMENT A.6:

"Volurwe 8, Exhibit E, Chapters 7, 8, 9 Recreatiorn,
Bdesthetics, Land Use

"Sites 3.1.3 and 3.1.4 infer that access roads will be open
to public use. Such decision, when made by the responsible
lanrd managers, should detail peclicy governing use and also
the extent of facilities necessary to control or enhance
public use and public safety. Public Access is not a
foregone conclusion.”

RESPONSE:

The Power Authority does not propose that project roads will
be open for general public use during the construction phase
of the project. The FERC License Application simply
addresses the road-open option during operation as a "worst
case" because this would result in the greatest impacts to
fish, wildlife and archeological resources. The road-open
option would require the most mitigation for £ish, wildlife,
archeological rescurces and recreational uses in the project
area. The Power Authority anticipates that the DEIS will
address the full reasonable range of access optiomns.

The Power Authority has suggested that a final decision with
respect to access policy during the operational stage of the
project be delayed until two vears prior to completion of
construction. At that time, the Power Authority suggests
that discussions with resource agencies and ccmments from
the public be incorporated into an access policy and plan.

Please also refer to Part B of the Response to Comment A.3.
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COMMENT A.7:

"Volume 8, Exhibit E, Chapters 7, 8, 2, Recreation,
Aesthetics, Land Use

"Previous BLM comments in Section 4.1.4 should be restated.
Whether or not the Denali Highway is designated a scenic
highway, it remains a scenic attraction to the tcuring
public. Therefore, all facilities and developments required
by the project in relation with the Denali access corridor
should be planned for minimum visual impact. This is to
include temporary power lines, borrow pits, and staging
locations as well as the roadway and its eventual operation
and maintenance.™

RESPONSE:

Facilities and developments required by the Prcject in
relation to the Denali access corridor will continue to be
planned where possible to achieve minimum visual impact.
This would include upgrading the Denali Highway from
Cantwell to a point 21.3 miles east of Cantwell where the
proposed access road tc Watana intersects the Denali
Highway. In addition, borrow pits, staging locations and
proposed Phase I recreation facilities (such as the
upgrading of Brushkana Creek Campground and a boat ramp at
the Denali Highway bridge across the Susitna River) would
also be included. It is currently anticipated that the
transmission line which will be built to provide power to
the Watana construction site will follow the prcposed route
from the Gold Creek Substation to Watana as shown in
Exhibit G of the FERC License Applicaticon, rather than
paralleling the Denali Highway.

The anticipated aesthetic impacts of the Watana access road,
borrow sites and proposed recreational developments were
discussed in FERC License Application Exhibit E, Chapter 8,
Appendix E-8-F. Suggested mitigation measures were
identified for those facilities on FERC License Applicaticn
pages E-8-57 through E-8-59, Beginning in FY 1985, an
interdisciplinary design team will be assembled and charged
with reviewing aesthetic mitigation opticns for all project
facilities. This review will be based in part on the FEIS
aesthetic analysis. The team will participate in the
facility design and policy development process and will
review all resulting prcducts to ensure that aesthetic and
environmental considerations have been evaluated for all
appropriate aspects 0of the project. Moreover, the upgrading



RESPONSE TC COMMENT A.7 (cont.):

of the Denali Highway between the Parks Highway and the
Watana access road will be completed according to
appropriate state design standards.

COMMENT A.8:

"Volume 9, Exhibit E, Chapter 10, Alternatives

"It is indicated that bridges are preferred {to culverts)
but specific locations or limits of use are not specified.”

RESPONSE:

Reference is made to FERC License Application Volume 6A,
Exhibit E, Chapter 3, Secticn 2.3, "Anticipated Impacts to
Aquatic Habitat" and Section 2.4, "Mitigation Issues and
Mitigating Measures." Both culverts and bridces will be
considered in the final designs.

Factors that affect the selection of culverts or bridges are
hydraulic capacity and width of the waterway and the
vertical clearance between roadway grade and thalilweg. In
cases where waterways have lower hydraulic capacities and
vertical clearance is limited, culverts would be more
appropriate. In cases where the breadth and hydraulic
capacity of the waterway is great, a bridge would appear to
be a logical solution. In most instances, economics will be
a key factor in selecting the method of stream crossing to
be utilized. When culverts are used, they will be designed
so that fish passage will be unimpeded {see stream crossing
mitigation measures outlined on FERC License Applicaticn
pages E-3-152 and E-3-153 along with Table E.3.4Z2 for
criteria to be applied to stream crossings).




s

COMMENT A.9:

"Volumes 6A, 6B, Exhibit E, Fish, Wildlife, and Botanical
Resources

"A general review was made of the Fish and Wildlife Service
coemments on the proposed project. It was apparent that
their comments were applicable to the report con fish,
vegetation, and wildlife resources of the area affected by
the proposed Susitna Hydroelectric Project. We concur in
their comments and alsc offer the following:

"FISH We submit that the quality of the fisheries is highly
dependent on water use and gquality. The Chapter 2 analysis
has some deficiencies, most notably a valid temperature
model and the lack of data on fish use downstream of
Chulitna River.

"In summary, mitigation agreements should be arranged with
landowners prior to licensing and incorporated in the
license to ensure they will be adcpted. Also, we concur
with the applicant's propecsal to establish an interagency
monitoring team which should include monitoring construction
activities to ensure compliance. The team should be funded
by the project.”

RESPONSE:

We disagree that the temperature models used as the bkasis
for the temperature results presented in Chapter 2 of the
FERC License Applicatiocn are invalid. The reservoir
temperature model DYRESM is a recognized state-of-the-art
model and is used by universities and institutions wcrldwide
including the University of California, University of
Western Australia, Canadian Centre for Inland Waters and the
University of Alaska (Fairbanks). The model has been used
successfully on several reservoirs {(Imberger and Patterson
1980).

The downstream river temperature model HEATSIM is also a
valid temperature model. It was replaced by the model
SNTEMP because SNTEMP has gained wider acceptance and
because SNTEMP has two features not contained in the HEATSIM
model, namely a shading factor and tributary inflow.

Studies by the Arctic Environmental Information and Data
Center (AEIDC) indicate that the shading factor is of minor
importance {AEIDC 1983a).



RESPONSE TO CCMMENT A.9 (cont.):

The lack of consideration of tributary inflow in the HEATSIM
model is not important during winter operation of the pro-
ject because tributary inflow between Watana and Gold Creek
during winter accounts for only about three percent of the
Gold Creek flow. Therefore, winter temperature predictions
in the Watana and Talkeetna reach presented in FERC License
Application Chapter 2 are valid. During summer, especially
in June, tributary inflow becomes significant during project
operation (AEIDC 1983b). Mainstem outflow temperatures are
‘below natural temperatures. As the flow travels downstream,
the river temperature tends to recover to natural condi-
tions. It was previously believed that the tributary input
would accelerate the recovery to natural conditions, and,
therefore, it was assumed that the application of HEATSIM to
summer conditions was conservative (i.e., HEATSIM would
predict greater temperature impacts than will actually
occur). However, the AEIDC study fcund that the cccler
waters of the tributaries and the lower project flcws in the
mainstem combine in the effects to result in a slower
recovery to natural conditiomns {AEIDC 1983b). Summer
temperature simulations presented in the Application may
slightly overestimate with-project mainstem temperatures in
the Watana to Devil Canyon reach. A further discussion of
the applicability of the temperature models is provided in
the Response to Comment B.6.

With respect to data on fish downstream of Talkeetna, please
refer to Responses to Comments B.8, C.37, F.15 and F.17
which discuss the considerable amcount of data which are
available for fishery resources downstream of Talkeetna
(Chulitna River confluence).

The mitigation plan will be developed as part of the license
process (see Response to Comment B.9). The Power Authority



RESPCNSE TO COMMENT A.9 (cont.):

anticipates that FERC, in issuing the license, will
stipulate specific monitoring programs.

REFERENCES

AEIDC (1983a), AEIDC Response to August 9, 1983 Harza-Ebasco
Comments on AEIDC's June 30, 1983 Draft Report, Stream Flow

= and Temperature Mcdeling in the Susitna Basin Alaska
(September 21, 1983).

AREIDC, Susitna River Hydroelectric Project Draft Aquatic

= Impact Assessment: Effects of Project-Related Changes 'in
Temperature, Turbidity, and Stream Rescurces During June
Through September (1983), previously submitted tc the FERC
] on October 31, 1983
Imberger, J. and J. C. Patterson, A Pynamic Reservoir
e Simulation Model - DYRESM:5, Froc. Symposium on Predictive
Ability of Suriface Water Flow and Transport Mcodels (1980).
Ty
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COMMENT 2.10:

"Volumes 6A, 6B, Exhibit E, Fish, Wildlife, and Botanical
Resources

"A general review was made of the Fish and Wildlife Service
comments on the proposed- project. It was apparent that
their comments were applicable to the report on fish,
vegetation, and wildlife resources of the area affected by
the proposed Susitna Hydroelectric Project. We ccncur in
their comments and also offer the following:

"VEGETATION Vegetation section lacked guantification of
areas which could ke affected by changes in cover. A given
species may benefit by vegetation cover changes whereas
other species may be adversely affected. The vegetation map
should be improved to better analyze mocose and bear habitat.

"In summary, mitigation agreements should be arranged with
landowners pricr to licensing and incorporated in the
license to ensure they will be adcpted. RAlso, we concur
with the applicant's proposal to establish an interagency
monitoring team which should include monitoring construction
activities to ensure compliance. The team should be funded
by the project.”

RESPONSE:

A. This BLM comment reflects concerns raised by other
agencies (see comments contained in the U.S. Fish and
Wildlife Service letter of January 14, 1983 on the
Draft License Application, Susitna Hydroelectric
Project License Application, Volume 10B). The Alaska
Power Authority anticipates fully responding to any
such other agency which possesses appropriate expertise
and/or responsibility.

B. Chapter 3 of the FERC License Appiication contains
extensive guantification of impacts on vegetation that
are sufficient to assess all significant project
impacts at this time. For the purposes of obtaining
further details for particular permits, some additional
wetland mapping is being planned as a joint APA/U.S.
Fish and Wildlife Service effort. Work will be
initiated in spring of 1984 and more detailed maps are
scheduled for the winter of 1984.
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RESPONSE TO COMMENT A.10 (cont.):

For the purposes of refining the mcose model, more
sophisticated mapping of browse guality is being
planned. The mapping may be of additional use in the
analysis of bear habitat. Base studies will be
completed by spring of 1984 to permit planning the
summer 1984 field program. This information will be
used in refining and mitigation studies for moose ({see
also FERC License Application Volume 62, Chapter 3,
page E-3-201).

Mitigation planning has proceeded on a two-pronged
approach. While the existing data base and models are
sufficient to assess proiect impacts and approcpriate
mitigation, additional work is underway to provide more
precise impact assessment and to refine mitigation
plans. Thus,, tyvpes and scales c¢f impacts have been
determined and are currently being refined (see
Response to Comment F.6). Concurrently, candidate
mitigation lands have been identified and management
cptions are being developed. Preferred management
options should emerge in mid-1984 at the same time that
refined techniques emerge for assessing impacts more
precisely and assessing quality of mitigaticn lands
more accurately. Summer 1984 will see refined browse
mapping activity underway to incorporate intc impact
and mitigation analysis the improved technigques that
have been developed jointly by the Alaska Power
Authority and the Alaska Department cf Fish and Game.
With the identification of candidate management lands
and management options, resource agencies and land
managers will be consulted by the Alaska Power
Authority in order to develop specific mitigation
plans. This activity should be underway in the summer
of 1984, Final scaling of mitigation activity would
await the completion of impact and mitigation analysis.
Since several times the necessary mitigation lands
required by even a worst case analysis are available,
and since major impacts will not occur for a number of



RESPONSE TO COMMENT A.10 {(cont.):

vears, there is no imperative for early or interim
action.

REFERENCES

Alaska Power Authority, Susitna Hydroelectric Project FERC
License Application Project No. 7114-000 (1983), Velume 10B,
U.S. Fish and Wildlife Service Letter cn the Draft License
Application.

COMMENT A.11:

"Volumes 6A, 6B, Exhibit E, Fish, Wildlife, and Botanical
Resources

"A general review was made of the Fish and Wildlife Service
comments on the proposed project. It was apparent that
their comments were applicable to the report on fish,
vegetation, and wildlife resources of the area affected by
the proposed Susitna Hydrcelectric Project. We concur in
their comments and also ocffer the following:

"WILDLIFE The Jay Creek mineral iick for ball Sheep will be
~impacted. Mitigation by exposing new soil in the area is
suggested. No mention of an alternative, such as lowering
the dam height to reduce the amcunt and escape route from
being inundated, is mentioned. The dam will inundate Bald
Eagle and Golden Eagle nest sites, which is in viclation of
the Bald Eagle Protection Act.

"In summary, mitigation agreements should be arranged with
landowners prior to licensing and incorporated in the
license to ensure they will be adopted. Alsc, we concur
with the applicant's proposal to establish an interagency
monitoring team which should include monitoring construction
activities to ensure compliance. The team should be funded
by the project.”

RESPCNSE:
A. This BLM comment reflects concerns raised by octher

agencies., The Alaska Power Authority anticipates fully
responding to any such other agency which possesses

d&,} .
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RESPONSE TO COMMENT A.11 (cont.):

appropriate expertise and/or responsibility ({see
Response A to Comment A.10).

Exhibit E describes potential impacts to the Jay Creek
mineral lick in Chapter 3, Section 4.3.1{(c), pages
E-3-417 through E-3-420. 1In Chapter 3,

Section 4.4.2(a), p. E-3-524, Exhibit E states that
"Data on the seasonal use of the Jay Creek lick and the
distribution of use within the lick are required prior
toc inundation of the lower portion of the lick to
assess changes in lick availgbility and value to Dall
sheep and mocse. In 1983, ground observations of the
lick will be conducted. The potential for soil
leaching will be addressed by collecting 30 soil
samples, 20 from various lccations within the lick
above and belcow maximum operating level (2180 feet) and
10 from nearbyv control socils. These samples will be
analyzed in a commercial laboratcry for sodium,
potassium, calcium, and magnesium. The collections and
tests will be repeated three years after inundation to
determine whether leaching has occurred. This will
provide data to determine the appropriate level of
mitigation (Mitigation Plan 13)."

The ground observations and soil analyses referred to
in the above excerpt were conducted by the Alaska
Department of Fish and Game (ADF&G) in a program
sponscred by the Alaska Power Authority during the
summer of 1983. The study reports are not yet
available. However, a preliminary report (Preliminary
Report on Jay Creek and East Fort Licks dated July 27,
1983) was received on December 2, 1983. Results of the
soil analyses indicate high ccncentrations of sodium,
calcium and magnesium ions relative to control soils
{See Octoker 3, 1983 Response to FERC Request for
Supplemental Information 3W-7). Another notable
finding is that the mineral lick is really a complex of
locations rather than a single site. Dall sheep were
observed to use several lick sites along with the
approximately 5-mile reach of Jay Creek upstream from
its confluence with the Susitna River
{Tankersley~Sener, 1983 personal communication). An
ALDF&G report describing the summer 1983 observations
and soil analyses will be available early in 1284
(Tankersley-Sener, 1983 perscnal communication).

ALASKA RYESCUROmS v
U.5. DEPT. OF iw




RESPONSE TC COMMENT A.11 {cont.):

The commentor states that "Mitigation by exposing new
soil in the area is suggested.”" The import of this
suggestion is unclear, as the Power Authority has
already proposed this action as a mitigative measure,
if necessary. In Mitigation Plan 13 (Chapter 3, Sec-
tion 4.4.2(b), p. E~3-534), Exhibit E states that "IFf
monitoring of Dall sheep (described in Section
4.4.2(a)}) indicates a population-level effect of
partial inundation of the Jay Creek mineral lick, new
soil will be exposed to rectify the impact. Monitoring
use and compariscn of soil samples (Continued Study 5)
will allow evaluation of the effectiveness of this
mitigation." Tankersley {1983 personal communication)
has noted that soil disturbance by human action may not
be necessary, as erosion resulting from £filling and
operation of the reservoir may accomplish this purpocse.
Wildlife use of the Jay Creek mineral lick complex will
be closely monitored during project construction and
operation to determine whether mitigative action is
necessary and, 1if so, the apprcpriate nature of such
action.

C. With regard to mitigation planning and options, please
see Response C to Comment A.10,.

REFERENCES

Tankersley, M., Preliminary Report on Jay Creek and East
Fork Licks (July 27, 1983).

Alaska Power Authority, Responses to FERC Schedule B
Requests for Supplemental Information on Exhibit E, Chapter
3, No. 7 (1983) previously submitted to the FERC on

October 3 and December 29, 1983,

Tankersley, N.G., Alaska Department of Fish and Game,
personal communication to Robert Sener, LGL Alaska Research
Associates, Inc. (December © and 20, 1983).
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COMMENT A.1l2:

"Volume 7, Exhibit E, Chapter 4, Historic and Archeological

Resources

"The Adviscory Council on Historic Preservaticon must be given
the opportunity to comment on this project and the cultural
resource reports.

"The Bureau agrees with the applicant's approach to
inventory and systematic testing since we are in the process
of developing an agreement with the State Historic
Preservation Officer that incorporates an analogous
approach.

"It is expressed several times that the project area ‘holds
excellent potential for addressing many long standing
anthropological questions.' What these questions are is not
specified. If sites are important foxr their &sbility to
answer these questions, which sites answer which questions,
and why, should be specified."

RESPONSE:

The Power Authority has provided the FERC with all relevant
materials and reports regarding the Susitna Hydroelectric
Project Cultural Kesources Program as requested by the
Advisory Council on Historic Preservation (ACEP). This
includes Chapter 4 cf the License Application and all
reports summarizing the results cf the University of Alaska
Museum's field procgrams.

The Application and the report comment on the recgource
questions and the merit of sites with respect to these
questions. It is the Power Authority's understanding that
the FERC provides the interface with the ACHP.

COMMENT A.13:

"Volume 7, Exhibit E, Chapter 5, Sccio Econcmics

"It appears that Regicnal-statewide impacts cr effects of
the project are understated since as the State’'s cil revenue
decreases, a higher percentage of available capital and/or




COMMENT A.13 (cont.}:

financing may be concentrated on the project, at the expense
of other projects c¢r programs. Other regicnal energy
development mav be adversely affected, as an exampie."

RESPCNSE:

While construction of the Susitna Project may effect other
statewide programs, the Project has been developed within
the guidelines of the "Energy Procgram for Alaska" (see
Response to Comment C.l). Within the context ¢f this State
policy commitment, the Authority does nct believe that these
effects have been "understated" or that they are necessarily
adverse. Construction of the Susitna Project would
significantly reduce the need for investment in electrical
energy development and would provide long term eccromic
benefit to the state. As a direct cffset to short term
impact on other programs, the economic multiplier effects of
the Susitna Project will be greater than the efrfects that
would stem from most other state funds allocations (See
Exhibit B, Table B.103 and Exhibit E, Chepter 5, Sections
3.2 and 3.3)

Under the "Energy Plan for Alaska" the State has either
developed or is investigating the development of electrical
energy for other regicns of the State. While development in
other regions is expected to continue, it should be
recognized that the major portion of the population is
located in the Railbelt.

CCMMENT A.14:

"Volume 7, Exhibit E, Chapter 5, Socioc Economics

"The effects of in-migration on the economy are understated.
Migration may include individuals travelling to speculate on
employment, especially i1f employment or eccncmic conditions
in other parts of the State or nation are unfavorable. A
large in-migration affects the demand for road maintenance
and public works expenditures, for example.™

RESPONSE:

The effects of speculative in-migration on the economy were
not specifically addressed in the FERC License Application.
Because the Susitna Project could attract job seekers who
are not successful in cbtaining work on Susitna, speculative




.

o

B

2

RESPONSE TO COMMENT A.l14 (cont.):

in-migration is possible and it may increase job
displacement and unemplovment and impact services and
facilities. :

In order to address this issue, the Power Authority will
incorporate the effects of speculative in-migration into the
socioceconomic impact model, depending upon the results of:

(a)

{b)’

(c)

A comparison of the with- and without-Trans-Alaska
Pipeline Project {(TaPS) ratios of population to
employment will yield an estimate of the magnitude of
speculative irn~migration for TAPS. While this estimate
will provide an indicator of potential impacts oI
speculative in-migration resulting from the Susitna
project, it will be used with caution for the following
reasons. The characteristics ¢f the work ZIorce size
and schedule for the TAPS project were dramatically
different from those of the proposed Susitna project.
For example, the work force requirements for TAPS rose
to 22,000 workers within two vears as compared to a
peak work force of 3,500 for Susitna. Additionally,
while wages offered by TAPS were substantially greater
than the wages in the Lower 48, the real wage
differential between Alaskan and Lower 48 wages has
decreased significantly since TAPS. As a result, the
impacts due to speculative in-migration are expected to
be considerably smaller for the Susitna project than
they were for TAPS.

The Power Authority is contacting B.C. Hydro and other
utilities that have constructed large-scale hvdro-
electric power plants in remote areas to obtain
information on their experience with speculative
in-migration. This information may prove to be a more
reliable indicator of speculative in-migration effects
with the Susitna Project, since other large-scale
hydroelectric develcpments will be more comparable to
Susitna than the TAPS project.

Consultation with the Alaska Department of Labor and
the Alaska Department of Community & Regional aAffairs,
which has a statutory duty to plan for, study and aid
in cushioning communities (impacted by large scale
construction projects) by utilizing scphisticated
socioeconomic technigues.

The Power Authority anticipates that the DEIS will utilize a
similar analysis of this possible factor.



COMMENT A.15:

"Volume 7, Exhibit E, Chapter 5, Socio Econcmics

"The cost of bringing the existing Alaska Railrcad up to the
operating level and line capacity which would be reguired
for project use is not discussed. There is additional
uncertainty surrounding railroad operation costs or charges
due to the uncertain status of rail cownership."

RESPONSE:

The costs of bringing the existing Alaska Rallroad up to the
operating level and line capacity which would be regquired
for proiject use was not presented because the impact of
project construction would only have about a 106% increase on
the present average freight loading.

At present the average daily freight tonnage is about 5,000
tons cver the Anchorage-Healv subdivision line.

During the peak construction activity it is estimated that
incoming freight would be 875 tons per day. In a "worst
case scenario" assuming the unlikely situation of no highway
transport of freight to Cantwell, 12 to 15 cars would be
reguired. Present daily runs are composed of 55 to 60 cars.

In light of the above it is believed that there is no need
for an upgrading of the operating level or line capacity of
the Alaska Railroad.

COMMENT A.16:

"Volume 7, Exhibit E, Chapter 5, Socio Economics

"Access will be opened to private lands when the State
purchases the rights to build the necessary roads. The cost
of access could perhaps be mitigated by landowner
participation, being a potential recipient of economic
benefit of the roads themselves, The cost of access road
construction may not be 100% related or attributable to the
Hydro project alone."

RESPONSE:

The Alaska Power Authority had not considered the financial
participation of adjacent landowners in constructing access
roads into the project area. The United States Bureau of

=
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RESPONSE TO COMMENT A.l6 (cont.):

Land Management (BLM), the Alaska Department of Natural
Resources and the native corporations are the principal
landcowners in the area. As land acquisition and access
planning proceed, these landowners will be gqueried as to
their desire or cbligation to bear part of the develcpment
costs.

COMMENT A.17:

"Volume 7, Exhibit E, Chapter 5, Socio Econcmics

"Access development, if exaggerated, will cause development
of the region in general, not only development of a
powersite. The effects of increased use and develcpment,
cannot be underestimated in effect upon the existing
resident human population and local living conditions.™

RESPONSE:

The Alaska Department of Natural Resources and the
Matanuska/Susitna Borough have been jointly preparing over
the last several years a Susitna Area Plan, a comprehensive
lané use plan covering the area in which the proposed
project lies. The Bureau of Land Management intends to
cooxrdinate federal land use plans with the Susitna Area
Plan. Four alternative development scenarios were presented
tc the public for consideration and comment. After analysis
of public comment, a draft plan is scheduled for release and
comment in January. When a Susitna Area Plan ics adopted, it
should provide guidelines for project development and
management of project lands, recreation and access, based
upon a thorough analysis of all appropriate social,
economic, environmental and political factors.

Access has been a major concern of the Alaska Power
Authority. Numerous studies of alternative access
corridors, and their effects, are referenced in the Response
to Comment F.7 (see also Response to Comment A.3).

COMMENT A.18:

"Volume 8, Exhibit E, Chapters 7, 8, 9 Recreation,
RAesthetics, Land Use

"The transmission line rights-of-way may eventually be used
as access corridors for ORV or other unplanned uses."




RESPONSE TC CCMMENT A.18:

It is the Alaska Power Authority's intention to use con-
struction trails for access to and within all transmission
line corridors rather than standard construction roads,
except where roads already exist or where proiect access

roads will be built for other purposes. Construction trails

will require the removal of tall vegetation, but will not
require £ill placement or removal of the organic layer
except in local situations. In general, access along con-
struction trails will be limited to flat-tread or ballon-
tire vehicles. This mode of construction will not accommo-
date the unauthorized use of street vehicles -in the right~
of-way. Limited access to the RCW will discourage the use
of off-road wvehicles, but not eliminate it.

Investigations reveal that, when compared toc other
recreational opportunities asscciated with the project,
recreational use of the transmission line right-of-way is
expected to be low. One element of the corridor and route
selection process was avoidance of potential impacts to
existing and planned recreational areas. A significant
portion of the corridor would be located in areas with
existing or planned recreation alternatives, such as off-
road-vehicles and foot trails. However, use of the
corridors must be balanced with other land use management
objectives. The Power Authority will continue to work with
agencies and the puklic to develop an access policy for the
transmission corridors, and to identify specific sites cor
areas along the corridors where unauthorized use might
require special management actions.

COMMENT A.19:

"Volume 9, Exhibit E, Chapter 10, Alternatives

Transmission

"The transmission corridors are acceptable if state of the
art siting and construction practices are employed.”

EESPCNSE:

State of the art siting anéd construction practices will be
empleyed for the transmission line corridors. As stated in
the License Application {page E~10~54}, each corridor was
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RESPONSE TO COMMENT A.19 (cont.):

carefully scrutinized and evaluated based on economic,
technical and envirommental considerations. Mitigation will
be used in the siting and construction of the transmission
line corridor particularly in sensitive areas. Some of
these measures may include but are not limited to the
following: the paralleling of existing rights-of-way to
reduce access construction; using existing access points and
construction roads; feathering the right-of-way to reduce
visual impacts; minimizing ground disturbanrce and therefore
erosion in sensitive areas by winter construction;
minimizing stream crossings; leaving a buffer zcne along
stream banks; use of a "weathered" steel for aesthetic
purposes; plle foundations will be used in ice-rich, thaw
unstable soils; etc. Many of these measures will ke applied
as appropriate to specific locations in the final design/
censtruction stage.




COMMENT A.20:

"Energy Alternatives - Natural Gas

"Secticn 4.3.1 infers that there is a supply of natural gas
far exceeding expected demand in Cock Inlet. This source of
fuel for energy generation was abruptly discussed and
insufficiently weighed as an alternative."

RESPONSE:

The supply of natural gas from Cook Inlet is adequate to
meet all currently forecasted demands, including electricity
generation as an alternative to the Susitna Project, between-
the years 1997 and 2006. The year through which Cook Inlet
supplies will be sufficient depends upon the quantity of
undiscovered reserves. These natural gas supply estimates
are discussed in detail in Exhibit D, Section 4.5{c} and in
Appendix D-1, Secticns 1.1 thrcugh 1.3. Exhibit D also
demonstrates that, while North Slope natural gas supplies
are very large, these suppliés are nct now available to the
lailbelt nor can it anticipated when it will be mace
economically available as a source of supply to the
Railbelt.

The econcmic attractiveness of the Susitna Hydroelectric
Project was evaluated against the use of Cook Inlet natural
gas as a fuel for generating electricity fcor the Railbelt,
using the assumptions presented in Exliibit D and Appendix
D-1, including assumptions concerning the future
availability of undiscovered natural gas reserves. Applving
the assumption that these sufficient guantities of
undiscovered reserves will be available for generating
electricity and meeting other demands, including home
heating, introduces some risk into the reliance on this
power alternative. If undisccvered reserves are found to be
substantially less than estimated, and/cr more expensive to
reccver than assumed, the "natural gas alternative" to the
Susitna Project would prcove to be much less attractive than
it is currently represented to be in the License
Application. Furthermore, if natural gas is to be utilized
in home heating beyond the year 2006, other uses, such as
electric power generation, would have to be curtailed prior
to that time to assure adequate future supply. HNatural gas
supply estimates are discussed in detail in Exhibit D,
Section 4.5(c) (page D-4-12) and in Appendix D-1, Section
1.1 through 1.3 (page D1-1).

B
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COMMENT A.21:

"Volume 7, Exhibit E, Chapter 6, Geology and Soils

"Section 2.1 =~ Regional geology, seismic geology, and
geologic conditions appear to be well written, accurate, and
concise."

RESPONSE:

No response necessary.

COMMENT A.22:

"Volume 7, Exhibit E, Chapter 6, Geology and Soils

"Sections 2, 5, 8 and 3.7 - Borrow pits and guarry sites -
planning for eventual inundation of becrrow pits, or their
rehabilitation ig sufficient unless the impoundment area is
altered due to a change in project design. It is uncleax
where the borrow sites or material sources for the entire
Denali access roadway are located.” '

RESPONSE:

Reference is made to FERC License Application Volumes 6A and
6B for discussion of borrow site locaticns for the Denali
access roadway. The anticipated locations of the individual
borrow areas are outlined on Figure E.3.37 and will be
further refined during final road design. During this
process, alternative sites will be studied and investigated
by subsurface explorations. Emphasis will be given to sites
adjacent or contiguous to the access rcadway. Selection of
sites, which will be specified in the contract documents,
will be made in the interest of minimizing ground or habitat
disturbance. Reviewing agencies will have an opportunity to
comment on anticipated effects resulting from the final
design of the borrow areas and short access paths.
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Honorable Kenneth F. Plumb
Secretary, Federal Energy ReguT“?ory
Commission

825 North Capitol Street, N.E.

Washington, D.C. 20426

RE: Project No. 7114-000

Dear Mr., Plumb:

Enclosed for filing in the referenced proceeding are comments on the
subject license application, which comments supplement and should be
appended to cur Motion to Intervene in this matter. Copies have been
served on the applicant and other parties.

Sincerely,

00l Pl

Michael A.D. Stanley
" Staff Attorney, Cffice of General Counsel

Encl.: Original + 14 copies

cc: William C. Wakefield, Susitna Project Manager, Washington, D.C.
Robert A. Mohn, Alaska Power Authority, Anchorage, Alaska
D. J. Drennan, Pillsbury, Madison & Sutro, Washington, D.C.
Director, Office of Management and Budget, Pouch AM, Juneau, AK
99811
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Stat% of Alaska - Alaska Power Authority Project No. 7114-000
£

National Marine Fisheries

)

) Comments of Intervenor
Application for License )
)

Service

The National Marine Fisheries Service (NMFS) has recejved the Federal
Energy Regulatory Commission (FERC) License Application for the Susitna
Hydroelectric Project, February 1983. We have reviewed this document at
length éhd'ére providing our comments regarding the impact of the
proposed‘two-dam project on fishery resources. In support of these
comments, FERC is referred to NMFS comments on draft License Exhibit E.
These comments, and the response of the applicant, appear within Chapter
11 of License Exhibit E. While many of the concerns identified by our
agency have now been satisfactorily addressed, the following major data
gaps or deficiencies remain:
1. Failure to provide a specific flow release schedule;
2. Failure to provide a predictive mpdel which evaluates fish
habitat gain/loss with incremental flows;
3. Failure to define the relationship between mainstem Susitna
flows and the slough groundwater system;
4. Failure to fully describe many post-project physical changes,
and
5. Failure to present an adequate fisheries mitigation plan.

These items are discussed further in the following comments.
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We do not believe a license can be issued for the Susitna Project until
these deficiencies are addressed and cured. Furthermore, each of these
conc%Fﬁé-should be spécifica?]y addressed within ‘the Draft Environmental
Impact Statement {DEIS) being prepared by the FERC. At this time its
does not appear that information presented within the Ticense
application would support preparation of a DEIS fully in compliance with
National Environmental Policy Act.

We look forward to assisting your staff throughout the licensing process
and hope the following comments wil]l assist with preparation of the
draft and final environmental impact statements, and with establishment

of necessary and appropriate license conditions.

General Comments

The NMFS has been actively involved in the planning and study of the
Susitna Hydroelectric Project for several years. During this time, we
have attempted to coordinate extensively with the Alaska Power Authority
(APA) and its contractors. Prior to finalization of the development
scheme proposed in the February 1983 License Application, many different

scenarios and project features were discussed. Qur agency has consist-

ently voiced concern over the premature nature of plan development

necessitated by what we consider to be an ambjtious and unreasonably

brief development schedule. Eccnomic conditions within Alaska have

changed dramatically since the beginning of the planning process for the
Susitna Project. In response to these changes, the APA and its contrac-

tors have considered various design revisions and development scenarios.
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[B.2]

(B.3]

[B.4]

[B.5]

Among these changes are possible revisions to the load forecast and
reservoir eperations rule curves, alterations in dam height, different
mode?b%’bperation; e.g., load following or peakfﬁg, re-regulation dam
cons%ruction, and design revisions to the dam structure and cutiet
facilities. At thfs time, the APA has not officially announced any
revisions or amendments to the existing development plans, and we are

therefore 1imiting our review to that information presented in the

February 1983 License Application. However, we cannct ignore these

potential devélopments, as they could have vital impacts on the economic

and biological feasibility of this project. Despite the two dam

scenario proposed today, it appears probable that power demands and

economics may cause significant delays or changes to this plan. Delay

in bringing Devil Canyon on line would present a suite of biological and

physical impacts which differ significantly from the present plan. More

radical plan revisions would create correspondingly differing impacts.

Flow stability, in-stream temperatures, down-stream fishery flow

releases, sediment transport, ice conditions, and many other factors

would require further analysis. Mitigative measures would have to be

developed for new impacts, necessitating changes to the mitigation plan.

Because we feel there currently exists a Righ potential for this project
to change from what is proposed in the License Application, we expect
the DEIS to present a worst-case analysis which considers these even-
tualities. This analysis should identify the type of revisions and
‘alterations which might be anticipated, the events or situations that
would direct these changes, the probability of these events cccurring,

and the biological impact of these ravisions. Again, no information on
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[B.5]

(B.6]

this subject is presented in the application. Should any of these

changes be requested by the APA or directed by FERC, an amended license
E ' -.- .

application and/or statement should be prepared and distributed for

commeﬁt.

The environmental study program is continuing, and data output is
praviding valuable information regarding impact identification and
analysis. However, several concerns exist which we have previously
identified as data gaps or deficiencies; i.e., temperatures, flow

regimes, lower river changes, and mitigation.

Temperatures”

Post-project reservoir and down-stream temperatures will affect the
degree of impact this project will present to fishery resources.

fodeling efforts have been limitad. The reservoir temperature model
DYRESM was run on Watana reservoir for thes months of June through
December for water year 1981. This was an atypical year, presenting a
"worst case" according to the license application. Thus, this important
model was developed using limited data from a water year that was not
representative. Synthesized data from this model were used to input the
downstream témperature mode] HEATSIM, which in turn drove the ice model,
[CESIM. The potential for this process to magnify error appears to be
significant. We understand that the Arctic Environmental Information
and Data Center {AEIDC) has been contracted to analyze flow releases and

is using another riverine temperature model, SNTEMP, which allows for
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(cont.)

(B.7]

certain factors (such as shading and tributary input) which HEATSIM does
not. Harza-tbasco informs us that a new ice model, developed by the

Co1d§Re§10ns Research and Environmental Laboratories, will be used to

re-afalyze ice conditions. This model reportedly accounts for shelf ice

formation, as well as frazil ice, and should more precisely predict

post-project ice formation. The reservoir operations model and the

reservoir temperature model may also be modified in the near future.

‘ Thus, the accuracy of the modeling efforts depicted in the license

application must be questioned. We consider this to be a serious
problem which will interfere with our ability to identify impacts and
recommend proper mitigation measures. Additional modeling should be
done which considers the full year, both reservoirs, and can be inpﬁt
with more than a few months data. Additionally, the results of this
improved modeling effort wiil direct the need for future work. For
example, should the temperature model project 0°C water above Talkeetna
for Watana/Devil Canyon operation, this reach should be modeled for ice
formation. Similarly, if temperature changes are predicted below

Talkeetna, some anailysis of this impact will be necessary.

Flow Regimes

The license application dces not present a specific ffow release
schedule that protects anadromous fishery resocurces. We understand that
the AEIDC is developing a predictive model which will compare habitat
value over a range of project flows. This process {s not yet complete.

In fact, much of the studies and data which would allow for a particular

Fa
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flow regime to be evaluated are not available at this time.
and fjpal Ticense Exhibits suggest that flow releases may be designed to

J,
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- acco%modate fishery resources in several ways, such as spiking flows for
a brﬁef period to allow adults access to sloughs or establishing maximum
winter flow 1imits; However, the releases proposed in the application
do not contain such a flow schedule, nor does the application present a

precise description of how the final flow regime would be developed.

(B.7]

{(cont.)
Although agency coordination is planned in the future flow decisions,

R

our agency ha$ had 1ittle contact with the APA or its contractors

regarding this issue. The NMFS commented extensively on this matter in

our response to the Draft Exhibit E, and we feel much of that comment

remains valid. We believe it is essential that the fisheries habitat
and flow relationships be adequately investigated, and that a detailed
release schedu]e wnich fully protects the fishery be estabiished prior

to licensing. Such a release schedule must be incorpcratad as a license

condition.

Lower River
The majority of the biolegical investigations have dealt with those
reaches of the Susitna Basin above Talkeetna. Unquestionably, impact

magnitude will be far greater for the upper Susitna, as the distance

from the dam sites and influence of several large tributaries will

[B.8] dampen the effect of many physical changes such as temperature, flow,
and turbidity. The lower river system, however, supports the vast
majority of anadromous fish migration, rearing, and spawning habitats

Recent work suggests that dawnstream effects may occur and may be
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(cont.)

significant (AEIDC, 1983). At Susitna Station, River Mile (RM) 25.5,
JuTy’&%EWé would be reduced by 12 percent and March flows increased by
127 percent. Temperatures and ice conditions below Talkeetna have not
been modeled. Consfdering the resource value of the lower river and the
potential for the proposed project to create changes to this reach of
the Susitna, we believe that further work may be necessary to fuily
identify project impacts. The license application does not adequately
convey the potential for these impacts to occdr, nor does it discuss any
future investigations. We feel such study may be needed; not cniy to
further identify the habitat use of this reach, but to establish a
program whereby post-project changes in habitat may be documented. A
potential fbr jmproved over-wintering habitat exists with the Susitna
Project, and it will be important to assess this impact in the long-
term, particularly as any such improvement may help mitigate adverse

impacts in the upper Susitna.

Mitigation

‘The applicant has stated that specific mitigation measures to avoid or

minimize impacts have been added to Exhibit £. However, nc real plan is
presented here; only a gathering of conceptual measures for which no
testing has occurred or is currently planned. According to the license
application "... the mitigation pian will be refined and detailed plans
specifying number, location, and design of mitigation features will be
prepared. The Power Authority will provide details of these studies and

plans as they become available." At this time, we are concerned that

¥
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the ﬁroposed plan cannot adequately mitigate impacts. The development
of mitigative measures. is not proceeding at a pace equal to other
projécf.studies, and coordination cn this vital issue has not been ade-
quatg. For example, while the license application states that an
énalysis of candid&te areas for mainstem spawning bed improvemert sites
is béing conducted, we are not aware of any on-going work on this issue.
A demonstration project for these mitigatfoh features is necessary, yet
to date no such program has Been conductad. Severa] documents which
were to assist in the decision-making process have not been received,
including the design criteria manual, construction practices manual, and
the analysis of minimum flows related to fish habitat.

Presently, the mitigation and monitoring efforts seem to focus solely on
the Susitna River above Talkeetna. As such, the mitigation "plan® not
only presents an inadequate approach to those impacts above Talkestna,

but fails completely in providing for those resources within the lower

one hundred miles of river.
It will be necessary for effective, specific, and implementable miti-
gation measures to be developed and approved before any license can be

issued for this work.

Specific Comments

Exhibit E, Chapter 2
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E-2-58 Timing of Flow Releases

The stgtéd-flows do not-provide access to all sioughs for adult salmon.
Acute &ccess problems are anticipated with releases at 12,000 cfs. The
project cperational flow does not satisfy the requirement of providing
access, and the paragraph should reflect this fact. The reference to
consideration of alternative release modes (short—termlaugmented flows)

is noted., How will this alternative be considered?

E-2-60 Tributary Fishery Impacts

The three tributaries which may become perched and which support salmon
or salmon “"spawning potential" should be jdentified. Monitoring efforts
for these tributaries should be discussed in Chapter 3.

1

E-28-83 Testing and Commissionina

This discussion should be expanded. How long will this process take?
What determines the time of year for this process; i.e., winter or
summer? How much water would have to be spilled during testihg and
commissioning during average and wet years? ~What would be the implica-
tions of such spills on dissolved gases downstream of the damsite?

2-84 para. 2

How long will it take for those tributaries which will not become



I perched to degrade to the new mainstem flow levels? HWould this occur
= immediately, over several months, or be dependent on high flow events
o within fhe tributaries?
‘ 2-84 para. 4
=
The resuits of on-going study on this issue should be presented in: the
- [(B.14] DEIS. Sediment and bedload transport of the Susitna, Chulitna, and
Talkeetna Rivers must be better understood. Obviously, at present this
= impact is poorly described.
2-85 (i) Water Temperature
| {151 please refer to our general comments regarding the temperature modeling
efforts.
2-88 Talkeetna to Cook Iniet
[B-16]  The statement that no temperature changes will occur below the Yentna
may be correct, however the discussion should note that this réach of
the Susitna was not modeled for temperatures.q
2-90 (iii) - Suspended Sediments/Turbidity/Vertical I1lumination
{B.17]

The-impact of thawing permafrest within the reservoir contributing to

high sediment and turbidity levels may be considerable.

Newbury, Bealy,
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[B.19]
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and McCullough (1977), in a study involving a permafrost affected
reserygir in Canada found that erosion and sloughing of permafrost
cont?fbﬁ%ed large amoﬁnts of suspended sediments to the waterbody. The.
stat%ment that these effects will "quickly dissipate” is not supported.

We believe more consideration of this potential impact is warranted.

2-97 (ii) Sloughs

We cannot agree that because the ground water gradient will remain the
same during filling, the upwelling rate within the sloughs wiil not
change. The relationship between groundwater, mainstem, and upwelling
is not adequately described by existing da?a. Areal extent of upwelling
could easily change, or upwelling areas may be re-distributed in areas

of unsuitable substrate.
2-98 para. 2

The attempt to quantify the reduction in slough filow is uﬁsupported and
presents an impression of minimal impact to the sloughs and fisheries
which, we beljeve, is inaccurate. As stated, no dafa exist which
describe the areal extent of upwelling. The supposition that upwelling
is evenly distributed throughout the slough 1is 1ikewi$e unsupported.

The 10 percent reduction could just as easily be 70 percent, if the
right numbers are input. Even by accepting the 10 percent figure, this
does not imply a 10 percent reducticn in fish habitat, as the salmon may

select for a certain area within the slough.
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2-102 Minimum Downstream Target Flows

I

The toncept of establishing maximum flow criteria for winter months was

identified in our comments to the APA on draft Exhibit E. According to

the applicant's response, maximum winter flow limits should be estab-

lished, based upon the resuits of continuing studies. The application
should discuss this issue and present the framework for developing such

1imits,

+2-104 Daily Operation

It is unclear in this discussion whether the 2000 cfs daily variation in
flow would occur only during summer or year round. If such flow changes

may occur during winter, the impacts of such flows should be discussed.

2-118 Watana Reservoir Modeling

Please reference our general comments regarding reservoir temperature
modeling. Present data do not permit a range of temperatures to be
projectsd, and no confidence limits can be established at this time. It
would seem that modeling into the winter ﬁonths would be important, as
jce formation and break-up would affect reservoir temﬁeratures and

stratification.

?2-123 Talkeetna to Cook Inlet

Recent study by the AEIDC indicates post project temperature change

below Talkeetna,
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2-127 Talkeetna to Cock Inlet

The i%bdc% of increased water elevations should be discussed here. Fish
habitat may be beneficially or detrimentally affected by higher winter
flows. As only limited fishery data exist for this reach, additional

study is needed tc describe potential impact.

2-148 Watana Operation/Devil Canyon Impoundment

This section should present a discussion of the testing and commission-
ing of the Devil Canyon facility, if such would occur, similar to
4.1.2(c). Again, this section should discuss the impact of testing on

flows (spills), dissolved gasses, and fisheries:

2-150 Water Quality

As the operaticn of Watana in combination with Devil Canyon will differ
significantly from Watana alone, it seems reasonable to assume that
temperatureé will aiso differ. The effect of peaking versus base load
operation on outlet water temperatures should be considered. During
filling of Devil Canyon, release for the second year will be near 4°C.
This conflicts with the statement that little change in temperature will

occur.

2-154 (i) Project Operation

Ye understand that Harza-Ebasco, the prime contractor for Susitna
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Licensing, has revised the load demand and reservoir cperating rule
curves. New firm energy demand figures have been set at approximately
5900§éWL;‘down from thé 7000 figure used in this épp]ication. The
impaét of this change is significant. Maximum releases for wet years
may be drastically increased. Flows of 12,000 to 14,000 cfs during ~
summer which were alleged to be marginal from an economic standpoint,
may now be attractive.

The impacts of this revision should be discussed at Tength, both here
and in Exhibit B, Chapter 4. This change would appear to invalidate
many of the constraints on fishery flow releases, and re-consideration
of minimum flows would also be necessary.

hY

2-164 River Morphology

The impact of the two dam operational scepario on bed Tcad movement and
riverbed stability should be discussed. Should this impact severely
degrade spawning habitat over time, mitigative measures will bte
necessary. Vhat studies have been done or are being dene to analyze

this impact?

2-165 para. 4

The projected temperature decrease attributed to hypolimnitic releases

through the cone valves are based upon the 2010 power demand simulation.

Using the 2002 power simulation, project releases and spills would occur

more frequently and with greater magnitude. Therefore, downstream
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temperature changes would be more pronounced. Additicnally, revised

rule curves {see comment on 2-154 {i) Project Operation) would increase
E ‘ T 4 .

the amount of water spilled or released in some years, and would further

increase this impact. These considerations should be discussed.

2-167 para. 2

We understand it is desirable to minimize the.elevation of the cone
valve outlet dbave the tailpool in order to minimize dissolved gas
supersaturation. However, could the cone valve intakes be placed higher
within the dam, as at Hatana, to allow warmer epilmnitic waters to be

accessed? This could reduce temperature impacts during releases.
2-167 HMainstem

The discussicn of temperature impacts presented in this secticn is based
upon the model HEATSIM. Again, confidence in this model is low, as it
does not allow for tributary input and was based upon data from water
year 1981, This year was very unusual in that a relatively warm June
was followed by a cool July. Results from HEATSIM show that maximum
upstream movement of 0°C water would occur-near RM 119 1in mid-January.
This front would remain there too briefly for significant ice formation
to occur. This assessment should be re-evaluated in light of the new

modeling efforts.

2-169 (ii) Ice; Reservoir

Formation and degradation of an ice cover on the Devil Canyon reservoir
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would seem to have important implication on reservoir temperatures,
stratification, and downstream temperatures, This implies a need for

temﬁéféfﬁre modeling of the reservoir beyond Decémber 31.

Ice modeling deficiencies have been discussed previously. Accordingly,
we believe it is appropriate to re-evailuate the need for this modeling
in light of the new riverine temperature model SNTENMP.

2-170 Talkeetna to Cook Iniet

At this time, ice conditions have not been modeled below Talkeetna and
these statements remain unsupported. The impact of increased staging
should be discussed here and the length of time ice formation could be

delayed should be presented.

2-171 {v) Total Dissolved Gas Concentration

We do not agree that "no supersaturated conditions will occur downstream
from the Devil Canyon Dam." Spills will occur periodically, for which
no gas mitigation is proposed. The cascade spillway design, which would
reduce gas superéaturation during spills, was rejected. Additionally,
the cone valves remain untested in their proposed size and configura-
tion. At best, they will prevent any increase in gas concentration from
occurring. In a repcrt on nitrocgen supersaturat%on (Acres, 1983)
investigating the impact of eliminating cone valves at Watana, the
author notes "Determination of the iritial saturation level below Watana

has not been finalized due to uncertainties in the effect on dissolved
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g_é&s satuy aﬁ.:‘:.on.:@sfl powerhauie,. operatidns:, sutflow uata'{" tempera-
tores, and distance of fall and cdeptn of wacer wlunge below the danm.
Hign @5T5ma’spills GaIfing gver tha spillway‘cou]d cause significent
scour zin the plunye ponl below the dam. Supersaturation levels result-

ing from entrained air bubbles goiny into solution as water plunges

- through the depth of this scour hole could yield the (supersaturation)

values on the upper end of this renge." Shouid such values occur,

supersaturatad water is likely to be ﬁassed through Bevil Canyon.

2-181 6-Mitjgation, Enhancemant, and Protectiva Measurss

»

The key mjtigaticn feature cbncerning anadromous Tisheries impacts is
the estab]iéhment of a downstream release schedule which avoids or
minimizes habitaf loss. We do not feel that the suggested minimum flows
will meet this cbiective, ror do wa bzlieve that a satisfactory rangs of
potential flows has been considered. It is apparent that several
significant project modifications are imminent, and that these may
change the economics of the project and, in turn, the availability of
water for in-stream uses. The DEIS should present a complete znalysis
of potential flows comparing their effect on both fish habitat and

econamics.,
2-186 para. 3

The concept of providing a low-level portal to reduce temperature
impacts during the second yeor of filling was bzing considerad by the
APA.  Uhat was the outcome? This paragraph fiplies that this mitigaticn

feature hes bean dropped.

-
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exhibit E, Chapter 3

HIE dif&ﬁésions ¢i Species Zinlogy and Habiiat Utilization Qou1d be
gfeat]z iﬁbroved by inclusion of the 1282 and 1933 {isheries research
done by the Alaska Department of Fish and Gamé (ADFG), AEIDC, and
others., Information oﬁ juveni]e.sa1monids is limited, particufar1y for
the lower river. Future study emphasis should be djrected below, as
well as asove Talkeetna. The use of this reach by salmonids is poorly
studied, other than for migrations. For exampie, recent ADFG studies
have shown juvenile chum salmon may spend as much as three months in
freshwater prior to outmigration; and that sloughs within the upper and
Tower river may provide important rearing habitat. This rearing would
take place following emergence from mid April to June, a period when
significant reductions in flow will occur ir. the lower Susitna. Today,

we have no data which quantify this use, or from which we can identify

impacts to habitat brought on by lowerad flows and water levels.
3-1801 para. 3

Recent modeling by the AEIDC indicates that temperature changes may

exist below Talkeetna. Turbidities would 1ikely increase in winter.

3-102 para. 3

[B.3%9] The statement that {flow) reductions Tess than 10 percent are not
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expected tQ inpdet fisn is not supported in the absence of any data
ragdrding habitat value Cnanges wWith incramental flow. Siunificart flow
cnangei-&5¥1 exisi in 12 lower river for at least seven months av the

year. 3

3-131 Mainstem Habitats

The statement that the ice front is expected to form between Talkeetna
and Sherman confiicts with the .statement on page 2-16% which projects

open water during winter for the Devil Canyon to Talkeetna reach.

3-149 2.4 - Mitigation Issues and Mitigating lMeasures

The MNMFS has reviewed those evalﬁation species proposed by the U.S. Fish
and Wildlife Service and corcur with their selection. UYe believe it is
important to include sockeye here, as this spacies is important within
the lower river. Its elimination from thzs evaluation species list

exemplifies the Tack of concern over lower river impacts.

3-150 2.4.3 HMitigation of Construction Impacts Upon Fish and Aquatic

Habitats

As previously stated, we have not reccived a design critaeria manual or a
construction practices manual and are not aware that either document is
presently being developed.
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$-i61 (1) feBsures to Avoid THPRCTS,

e QU%fﬁiQy the conclusion thao, of the threa 7ectors contributing o

access, the project wili only affect the stage at the wainstem. Post-

>
>

project changes may include vegetative encroachment, high velocity
scouring, diminished fiood flows, and altered ice processes; any of
which could impact channel geometry. Slough flow could be altered by

decreased groundwater flow attributable to lowered mainstem stage. .

3-162 Winter Flow Regime (COctober-April)

A\l

"Productive sioughs that will be overtoppaed more frequently than once

every five yéars will be protected." How would these sloughs be
jdentified? It would seem that this determinaticn would reqguire precise
knowledge ot the ice front location and the effect of jce staging an

water elevations. Is this informztion available?

Limited winter flows could be considered to reduce the potential of

overtopping.

3-163 para. 1 » -

n

We cannot find slough 8 within the other license documents or supporting

Jiterature.
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Are shb?@FterM aUJ;ﬁﬂtea Flows curing whe spawning Seas.s being propusscd
her=2? | Again, it is difficult to understand éxactly what flow releases.
are being cunsidered., Ue would appreciazte reviawing the criteria by
which the referenced sloughs were selected for rectifying measurss. The
DEIS sheuld state which measures each slough is to receive, the reason-
ing behind each measure, and the expscted impacts to those sloughs not
receiving thfs treatment. Sloughs 16 B, 20, and 22 all are expected to
have acute access problems at project flows. Uhy have these not been
included? Conversely, no access problems are foreseen for slough 11,
yet it is to be modified. To our knowledge most of these sloughs have
not been sufficiently examined to allow for jdentification of specific

-

impacts; e.g., berm overtopping, access problems, and reduced upwelling.

-~
cd
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Which eight sloughs are being proposed for access depth modification?

Why were these sloughs selected?
3-165 para. 3

What slough{s) was examined for the design criteria presented? What is

the depth of excavaticn required for each slough?
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J-lot dpawning Habiill ddidueiioo

hoein, Eﬁé-design criteria prosonted here cannﬁrn us, Lhat is the
sourceiof these data and how wore they derived? AL this time we are
unsure as to the probability or magnitude of this impact, yet four (4)
sloughs are to be modified, producing 48,240 square feet of spawning

habitet. More discussion is necessary and sheuld await the results of

further analysis of the interaction of groundwater and the mainstem.

£y

3-167 Scarifying Side-Channels

The criteria by which four -{4) sites were selected for this mitigation

should bs presented and the siies identified.

3-168 Slouch Gravel Cleaning

Why are threes sloughs to be cleaned pef year?

3-168 Mainstem Spawning Beds

The criteria.by which two (2) sites for this work were selected should

be presented, -and the sites identified.
3-169 para. 1

We are not aware of an on-going project to analyze candidate areas for

mainsiem spawning bed crestion. Who is performing this study?
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3-470 Measur-s teo Minimize Jnpacts

. H -"A-' \ oLt . . . . :
Tt 35 1t "clear whzs this paragraph s discussing datane or Devi

Canyon.;
3-178 para. 1

What is mzant by the term “anhanced slough?” tYould only these sloughs

be bermad?

.

3-182 (a) Impact Monitoring of Salmon Populations

Would continuation cf existing fisheries programs. alsc meet the need of
a long-term monitoring program? It may be desirable to establish a
specific study which is tailored to these needs, and is more sensitive

to changes within 7ish populations.

3-183 (i) Monitoring Slough Modifications

lihat moniteoring =fforts would be exbended on those slough (and side
channels) not receiving any modificetion? These areas w€}1 continue to
offer som2 fish habitat and should also be provided fof in the monitor-
ing progéam. Periodic removal of beaver dams, vegetation, or
silts/debris may be desirable. We are concerned with the apparent
nérrow scope of this program, as it seems to consider only certain areas

above Talkecetna.

B,

B,
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3-185 fonitoring o Higed<Cors Valyes

This sorFitoring prograne is 2ither paorly described or insdequatsly
¥

designed. A& "ono-tine evaluation” ot its effectiveness is insufficient
14

for any analysis. Yould the dissolved gas concentration of the

reservoir waters near the cone valve intakes be measured at this time?

Will the valves operational impacts on downstream tempzratures be

ronitored?

3-180 2.6 Monitoring Studies

Regarding the interagency monitoring team, at this time there can be no
assurance that such a team could exist. Budget and manpower constiraints
are likely to limit participatioh, and long-tern agency involvement
could not be assured due to changing priorities and budgets. This
concept would require considergbly mcre detailed refinemant Defore it

can be seriosusiy proposed as an integral part of any mitigation effort.

3-182 2.6.2 Qperational Menitoring

It appears that all monitoring effort will take place above Talkeetnaz.
This program would not be able to identify any impact to’the rest of the
Susitna River, or to develop appropriate mitigative measures. Specific
discussion is needed here which outlines the monitoring effort below

Talkeetna.
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Exhibit £, Chaptar U

As pr5930u51y stated, we believe those design changes being considered
and/o; requested by the APA should be described here. At this time we
are not sure which of these modifications wiil become part of the design
proposed for Ticensing and which are potential alternatives. During the
Susitna scoping session held in Anchorage this year, @ request was made
fer the fu11 range of project a1terna;ives to be presented within a
matrix allowing for direct comparison of impacts with the proposed plan.

We support this request.

10-31 2.1.1 Diversion/Emargency Pelease Facilities

The proposad release levels do not avcid adverse affects on thz

downstrezm salmon fishery.

10-32 2.1 Watana Facility Design Alternatives

It is not clear why the cascade spillwey was dropped ffom consideration.
How were the economic costs evaluated against the biological gains
created by reduced gas saturation levels;? “We understand that the APA 1is
considering eliminating the emergency spillway, combiring it with the
nain spii]way. This feature is not addressed. How would such a

modification affect spillway operation and gas supersaturation?
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W-35 2,401 Instelloo Capacig

Covil Canyon is to b2 uperated primarily a2 2 bese loaded facility.
- ; e =
When would any other mode of gperatiun occur? Vhat would be thz

conditions/events necsssary in require a differzsnt operational mode at

Devil Canyon?

10-105 3 Alternative Operating Scenarios

buch o% the discussion within this section would seem to be invalidats
by recent developments. Energy demand forecasts have changed
significantly since this selection process cccurred. New reservoir
operations>mdde1 and reservoir ruie curvas are, qpﬁarent]y; being
considered. Minimum downstream f1ow requirements wnich minimize adverse
impact to fishery rasources have vet to be established. The results of
the AEfDC modeling effort, expected in 1984, would allow for these
recormendations to be developed. We beljeve this discussion should be

revised in light of these events.
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FEDERAL ENERGY REGULATORY COMMISSION
PROJECT NO. 7114
RESPONSE OF ALASKA POWER AUTHORITY TO COMMENTS OF
UNITED STATES DEPARTMENT OF COMMERCE,
NATIONAL MARINE FISHERIES SERVICE

COMMENT B.1:

"The NMFS has been actively involved in the planning and
study of the Susitna Hydroelectric Project for several
years. During this time, we have attempted to coordinate
extensively with the Alaska Power Authority ({(APA) and its
contractors. Prior to finalization of the development
scheme proposed in the February 1983 License Application,
many different scenarios and project features were
Adiscussed. Our agency has consistently voiced ccncern over
the premature nature of plan development necessitated by
what we consider to be an ambitious and unreascnably brief

development schedule.”

RESPCNSE:

The Alaska Power Authority is pleased that NMFS recognizes
that, through the Power Authority's efforts, NMFS has been
involved in the study of the Susitna Hydroelectric Prcject.

This detailed involvement has provided the NMFS with
information prior to finalization which may give NMFS staff
the impression that the "plan development" is of a
"premature nature." The Power Authority's intent has been
to keep the various agencies informed as to how the studies
are proceeding. The plan development of the project has
been evolv1ng since late 197%; therefcore, we do nct feel the
project is on an unreasonably brief development schedule. A
number of significant new developments have naturally
evolved over the years. Minor new developments will
continue to occur through the proposed construction phase.
The Power Authority does not envision these future
developments will be major changes to the License
Application but rather revisions of the details. We intend
to fully disclose these details as they occur in order to
coordinate properly with the various agencies and insure
they are aware of what is occurring. We continue to solicit
the active and constructive involvement of all concerned
agencies.



CCMMENT B.2 {(underlined text):

"Economic conditions within Alaska have changed dramatically
since the beginning of the planning process for the Susitna
Project. In response to these changes, the APA and its
contractors have considered varicus design revisions and
development scenarios. Among these changes are possikle
revisions to the load forecast and reservoir operations rule
curves, alterations in dam height, different mode of
operation; e.g., load following or peaking, re-regulation
dam construction, and design revisions to the dam structure
and outlet facilities. At this time, the APA has not
officially announced any revisions or amendments to the
existing development plans, and we are therefore limiting
our review to that information presented in the February
1983 License Application. However, we cannot igncre these
potential developments, as they could have vital impacts on
the economic and blologlcal feasibility of this project.
Despite the two dam scenario proposed todayv, it appears
prokable that power demands and econcmics may cause
significant delays or changes to this plan. Delay in
bringing Devil Canyon on line would present a suite of
biological and physical impacts which differ significantly
from the present plan. More radical plan revisions would
create correspondingly differing impacts. Flow stability,
in-stream temperatures, down-stream fishery flow releases,
sediment transport, ice conditions, and many other factors
would require further analysis. Mitigative measures would
have to be developed for new impacts, necessitating changes
to the mitigation plan."

RESPONSE:

The Alaska Power Authority is presently considering
refinement of design details which offer substantial
construction cost savings and could be instituted without
material effect on the project configuration as presented in
the FERC License Application. These refinements are of the
type normally expected during the development of a project
as increased field data and engineering study reduce the
amount of "worst-case" planning required. Their
implementation would provide some enhancement of project
econcomics while not adversely impacting biological
feasibility.

See also Responses to Comments B.1l, B.5 and B.61.
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COMMENT B.3 {(underlined text):

"Economic conditions within Alaska have changed dramatically
since the beginning of the planning process for the Susitna
Project. In response to these changes, the APA and its
contractors have considered varicus design revisions and
development scenarios. Among these changes are possible
revisions to the load forecast and reservoir operations rule
curves, alterations in dam height, different mode of
operation; e.g., load following or peaking, re-regulation
dam construction, and design revisions to the dam structure
and cutlet facilities. At this time, the APA has not
officially announced any revisions or amendments to the
existing development plans, and we are therefore limiting
our review to that information presented in the February
1283 License Application. However, we cannot ignore these
potential developments, as they cculd have vital impacts cn
the economic and bioclogical feasibility of this precject.
Despite the two dam scenario proposed today, it appears
probable that power demands and economics may cause

significant delays or changes to this plan. Delay in
bringinc Devil Canyon on line would present a suite of
biological and physical impacts which differ significantly
from the present plan. More radical plan revisions would
create correspondingly differing impacts. Flow stability,
in-stream temperatures, down-stream fishery flow releases,
sediment transport, ice conditions, and many other factors
would require further analysis. Mitigative measures would
have to be developed for new impacts, necessitating changes
to the mitigation plan."

RESPONSE:

Re~analysis and refinement of the financial and eccnomic
aspects of the project have been undertaken both in support
of the FERC License Application and to provide the widest
possible information base for state financial planners and
decisicn makers. There is presently no indication that
significant delays or changes will result (see Response to
Comment B.1).

COMMENT B.4 (underlined text):

"Economic conditions within Alaska have changed dramatically
since the beginning of the planning process for the Susitna
Project. In response to these changes, the APA and its



COMMENT B.4 {cont.):

contractors have considered various design revisions and
development scenarios. Among these changes are possible
revisions to the load forecast and reservoir operations rule
curves, alterations in dam height, different mode of
operation; e.g., load following or peaking, re-regulation
dam construction, and design revisions to the dam structure
and outlet facilities. At this time, the APA has not
officially announced any revisions or amendments to the
xisting development plans, and we are therefore limiting
our review to that information presented in the ¥February
1983 License Application. However, we cannot ignore these
potential developments, as they could have vital impacts on
the economic and bioclogical feasibility of this project.
Despite the two dam scenario proposed today, it appears
probable that power demands and economics may cause
significant delays or changes tc this plan. Delay in
bringing Devil Canyon on line would present z suite of
biological and physical impacts which differ significantly
from the present plan. More radical plan revisions would
create correspondingly differing impacts. Flow stability,
in-stream temperatures, down-stream fishery flow releases,
sediment transport, ice conditions, and many other factors
would reguire further analysis. Mitigative measures would
- have to be developed for new impacts, necessitating changes
to the mitigation plan."

RESPONSE:

Existing plans for the Susitna Project, including
engineering design, timing of construction, operation and
all other aspects have been thoroughly reviewed by
Harza-Ebasco and the Power Authority. At the present time,
there are no formal or informal plans to make major changes
in design, schedule construction or operation (see Response
to Comment B.1l).

As economic needs and flow reqguirements necessary to protect
downstream habitats become better defined and are selected,
the project, as are all hydro projects, will be "tuned"
appropriately. Environmental consequences of any change
will be considered and mitigation programs will be updated
and sent to all participants as necessary to consider any
new developments. :




RESPONSE TO B.4 {(cont.):

Agency personnel and the FERC will be formally notified if a
potential change under evaluaticon becomes an cfficial Power
Authority change (e.g., approved by the Board c¢f Directors]).

A=

There are, at present, no plans to delay Devil Canvon

construction;

therefore,

this BLM Comment is rhetorical.



COMMENT B.5:

"Worst Case Analysis

"Because we feel there currently exists a high potential for
this project tc change from what is proposed in the License
Application, we expect the DEIS to present a worst-case
analysis which considers these eventualities. This analysis
should identify the type of revisions and alterations which
might be anticipated, the events or situations that would
direct these changes, the probability of these events
occurring, and the biological impact of these revisions.
Again, no information on this subject is presented in the
application. Should any cf these changes be requested by
the APA or directed by FERC, an amended licence application
and/or statement should be prepared and distributed for
ccmment."”

RESFCNSE:

There are no changes presently being considered by the Power
Authority which would materially alter the project as y
proposed in the FERC License Application (see Respoenses to
Comments B.1~-B.4). Possible changes have keen examined in
the past to insure that all options open to the State cof
Alaska have been considered.

In addition, the Power Authority anticipates that the DEIS
will utilize all such analytical techniques, and investigate
all such alternatives, as are required by the regulations of
the Council on Environmental Quality (CEQ) under the
National Environmental Policy Act (NEPA) (40 C.F.R.,

Part 1500).

COMMENT B.6:

"Temperatures

"Post-project reservoir and down-stream temperatures will
affect the degree of impact this project will present to
fishery resources. Modeling efforts have been limited. The
reservcir temperature mocdel DYRESM was run on Watana
reservoir for the months of June through December for water
year 1981, This was an atypical year, presenting a "worst
case" according to the license application. Thus, this
important model was developed using limited data from a
water year that was nct representative. Synthesized data
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COMMENT B.6 (cont.):

from this model were used to input the downstream
temperature model HEATSIM, which in turn drove the ice
model, ICESIM. The potential for this process to magnify
error appears to be significant. We understand that the
Arctic Environmental Information and Data Center (AEIDC) has
been contracted to analyze flow releases and is using
another riverine temperature model, SNTEMP, which allows for
certain factors (such as shading and tributary input) which
HEATSIM cdoes not., Harza-Ebasco informs us that a new ice
model, developed by the Ccld Regions Research and )
Environmental Laboratories, will be used to re-analyze ice
conditions. This model reportedly accounts for shelf ice
formation, as well as frazil ice, and should more precisely
predict post-project ice formation. The reservoir opera-
tions model and the reservolr temperature model may also be
nodified in the near future. Thus, the accuracy cf the
modeling efforts depicted in the license application must be
guestioned. We consider this tc be a serious problem which
will interfere with our ability to identify impacts and
recommend proper mitigation measures. Additional modeling
should be done which considers the £full year, both
reserveirs, and can be input with more than a few months
data. Additionally, the results of this improved modeling
effort will direct the need for future work. For example,
should the temperature model project 0°C water above
Talkeetna for Watana/Devil Canyon operation, this reach
should be modeled for ice formation. Similarly, if
temperature changes are predicted kelow Talkeetna, some
analysis cf this impact will be necessary."

RESPCNSE:

For the FERC License Application, reservoir and stream
temperature studies and instream ice process studies were
made for the period June to December 1981, which represents
a wet vear in which reservoir releases would be expected to
be high relative to the mean., It is the Power Authority's
general practice, as in other hydrological investigations,
to include the dry, average and wet water years in order to
cbtain a range of flow temperatures that would provide a
spectrum of information as desired. Additional temperature
simulations are being carried out utilizing data from water
years 1974 and 1982 (dry and average vears) representing




RESPONSE TO COMMENT B.6 (cont.):

conditions of minimum and average reservoir releases. The
vears selected are as follows:

Dry year - 1874
Average year - 1982
Wet vyear - 1581

All years were checked and were expanded, where necessary,
to include input data for the entire water year. These
water years are included in the DYRESM simulation. The
following cases will be studied for each water year:

1. Filling of Watana reservoir;
2. Watana in operaticn;
3. Watana/Devil Canvon in operation.

Ice process simulations will be carried out for warm, cold
and average winter conditions.

The purpose of these simulations is to provide an additional
data base for evaluating potential project related impacts
on the ecosystem. The reservoir and stream temperature
simulations will consider both reservoirs, will consider the
entire water year and will not be limited to the period June
through December. Descriptions of the studies and schedules
for carrying out these simulations are given in the 2laska
Power Authority's Respense to FERC Schedule B Requests for
Supplemental Information Nos. 2.28 and 2.41. The results of
these simulations will be provided tc the FERC as they
become available.

Reservoir temperature simulations are being carried out
using the Pynamic Reservoir Simulation Mcdel (DYRESM). The
same model was utilized for the FERC License Application
studies and is described therein (page E-2-115). The
current study includes simulation of the reservoir ice cover’
and consideration of frazil ice which may be influent to the
reservoir. For the FERC License Application, calibration of
the model was limited to the available data from Eklutna
Lake for the period June 1, 1982 to December 31, 1982. The
most recent effort on reservoir temperature and ice studies
has been concentrated on model calibration applying to
Eklutna Lake., Additional data are now available and the
calibration is being refined using a full year cof data for
Eklutna Lake.
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The parameter values related to various physical processes
as suggested by Imberger and Patterson (1981) have been
used. Some modifications have been made for the Eklutna
Lake study tc take into account the effects of the mild
sloping bottcm at the intake area and the horizontal intake
structure. Better agreements have been obtained on computed
and measured outflow temperatures and lake temperature
profiles. Since both Watana and Devil Canyon reservoirs
will not have mild slecping bottom near the intake area and
horizontal intakes, these effects will not be considered in
Watana and Watana/Devil Canyon studies. Therefcre, the
degree of accuracy one may expect from the DYRESM
simulations on Watana and Watana/Devil Canyocn reservoirs
will not change significantly.

Power Authority Responses to FERC Schedule B Requests for
Supplemental Information Nos. 2.39 and 2.40 describe in
detail the estimate of errcr/uncertainty for Lake Eklutna
DYRESM simulations and parameter walues used in the
DYRESM/HEATSIM simulation.

AEIDC has been retained by the Power Authority to provide
instream temperature simulation using the Stream Network
Temperature Simulation Model (SNTEMP) developed by the U.S.
Fish and Wildlife Service and described in the report
"Stream Flow and Temperature Modeling in the Susitna Basin,
Alaska™ (AEIDC, 1983). This model simulates some physical
characteristics which HEATSIM, used in the License
Application (Appendix A, Hydrological Studies, Susitna
Hydroelectric Project Feasibility Report) does not. These
include topographic shading and tributary inflow
temperatures. The SNTEMP model has been calibrated to the
Susitna River for the period June 1981 through September
1981, and June, 1982 through September 1982, Mainstem
temperatures for this period were predicted within
approximately 1°C at the 90 perxcent confidence level. The
HEATSIM model was calibrated to data for the period July
1981 through September 1981. Monthly average predicted
temperatures for this period were also within approximately
1°C. Both HEATSIM and SNTEMP appear capable cf simulating
with-prcoject Susitna River temperatures reasonably well.
Since SNTEMP was calibrated to an additional summer of data,
confidence in this calibration may ke greater. For a
further discussion of the temperature models, refer to the
response to Comment A.9.

The ICESIM model is described in the FERC License
Application (page E-2-124). ICESIM is considered a
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state-of-the-art ice process simulation model. The model
could not be calibrated to the 1580 Susitna River freeze-up
conditions due to numerous critical or near critical
velocity reaches of the river at low flows. The model has
been calibrated for Canadian rivers with higher winter flow,
but has not been verified for sleep rivers with low flows.
However, with-project simulations were considered
satisfactory as described in the FERC License Application.

The foregoing discussion indicates that there is no
sufficient reason to guestion the accuracy of the FERC
License 2pplication modeling efforts (see also Response to
Comment A.9).

REFERENCES

Alaska Power Authority, Response to FERC Schedule B Requests
for Supplemental Information on Exhibit E, Chapter 2,

Nos. 28, 39, 40, 41 (1983}, previcusly submitted to the FERC
on September 1, 1983.

Imberger, J. and J. C. Patterson, A Dynamic Reserveir
Simulation Model - DYRESM:5, Transport Models for Inland and
Coastal Waters (1981}).

AEIDC, Stream Flow and Temperature Modeling in the Susitna

Basin, &laska (1983), previously submitted to the FERC on
Decembexr 19, 1983.

Acres American, Inc., Susitna Hydroelectric Project
Feasibility Report, Vol. 4, Appendix A Hyérological Studies

(1982) , pages A-4-5 through A-4-8, previously submitted to
the FERC on March 15, 1982. '

COMMENT B.7:

"Flow Regimes

"The license application does nct present a specific flow
release schedule that protects anadromous fishery resources.
We understand that the AEIDC is developing a predictive
model which will compare habitat value over a range of
project flows. This process is not yet complete. In fact,



COMMENT B.7 (cont.):

much of the studies and data which would allcocw for a
particular flow regime to be evaluated are not available at
this time. The draft and finel license Exhibits suggest
that flow releases may ke cdesigned to accommcdate fishery
resources in several ways, such as spiking flows for a brief
period to allow adults access to sloughs or establishing
maximum winter flow limits. However, the releases proposed
in the application do not contain such a flow schedule, nor
does the application present a precise description of how
the final flow regime would be developed. Although agency
coordination is planned in the future flow decisions, our
agency has had little contact with the APA or its
contractors regarding this issue. The NMFS commented
extensively on this matter in our response tc the Draft
Exhikit E, and we feel much of that comment remains valid.
We believe it is essential that the fisheries habitat znd
flow relationships be adeguately investigated, and that a
detailed release schedule which fully protects the fishery
be established prior to licemsing. BSuch a release schedule
must be incorporated as a license condition."

RESPCHNSE:

The Power Authority anticipates that the DEIS will describe
a reasonable range of flow regimes and mitigation measures
relating to stream flow.

The flow release schedule presented in the FERC License
Application, in combination with the mitigation plan, was
designed to protect anadromous fish resources. The proposed
flcws are not designed for maximum power productiocn, but
rather reflect consideration of biclogical needs. While the
flows do not avoid all impacts to the anadromcus £ish
resources, the mitigation options described in the FERC
License Application and in the Response to Ccmment B.9 are
expected to effectively offset the habitat losses associlated
with reduced flows.

The proposed flows reflect the best available analysis at
the time the FERC License 2Application was submitted. The
Power Authority, through its technical contractors, has
continued to -develop additional detailed information on
habitat and flow relationships in order to further refine
the flow schedule and mitigation options that will best
balance power and habitat needs.

Basic data necessary to produce reasonably detailed flow
regimes are available. Much of this was presented in the
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FERC License Application. Thus far, the Power Authority,
following both formal and informal consultations, has only
received non-specific and generic questions from the
resource agencies.

The flow schedules considered in the License Application and
three additicnal schedules considered in response to FERC
comments on the License Application (submitted on July 29,
1983) examined a range of flows from existing natural flows
to flows that would provide maximum power production.
"Within this range, flows that accommodated fisheries were
considered (e.g., the Case C scenario incorpcocrated increased
flecws (12,000 cfs) to allow access for adults to sloughs).
When it was not econcmically feasible to accommodate impacts
to fisheries resources through f£low regulations, mitigation
measures were propcsed {e.g., where 12,000 cfs may ke
inadequate to ensure access, the lower ends of specific
sloughs would be modified tc provide sufficient flcws and
conditions for access)}.

The final flow regime will result from the negotiation
process outlined in the workshop on July 18, 1983, and by
letter of Cctober 7, 1983. This negotiation process will
provide the National Marine Fisheries Service and other
resource agencies with the further opportunity to make
specific, constructive comments and suggestions.

The NMFS has had numerocus cpportunities to comment on flow
and other prciject related issues. These oppeortunities have
included: a three—~day workshop con the Draft Application
(NMFS was in attendance), where flows were extensively
discussed and comments elicited; another workshop in July
1983 (previously mentioned) where the proposed approach and
status of the aquatic ecology studies, especially instream
flows, were discussed and specific agency input requested;
and various other smaller meetings correspcndence, and
discussicns with NMFS personnel. Comments by the NMFS at
these meetings were extensive, but were general in nature.

The Power Authority believes that it is essential that
fisheries habitat and flcow relaticnships be adeguately
investigated, and that a release schedule which reasonably
protects the fishery be established. Accordingly, the Pcwer
2uthority has expended extensive time and effort cver the
past three vyears supporting studies (primarily by ADF&G)
that are designed to resolve the flow relationship issue.
The Power Authority is pursuing a schedule that incorporates
agency input and consultaticn designed to establish a
negcoctiated fiow release schedule.
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COMMENT B.8:

"T.ower River

"The majority of the biological investigations have dealt
with those reaches of the Susitna Basin above Talkeetna.
Unquestionably, impact magnitude will be far greater for the
upper Susitna, as the distance from the dam sites and
influence of several large tributaries will dampen the
effect of many physical changes such as temperature, flow,
and turbidity. The lower river system, however, supports
the vast majority of anadromous fish migration, rearing, and
spawning habitats. Recent work suggests that downstream
effects may occur and may be significant (AEIDC, 1983). At
Susitna Station, River Mile (RM) 25.5, July flows would be
reduced by 12 percent and March flows increased by 127
percent. Temperatures and ice conditions kelow Talkeetna
have not been modeled. Considering the resource value of
the lower river and the potential for the prcposed project
to create changes to this reach c¢f the Susitna, we believe
that further work may be necessary to fully identify project
impacts. The license application does not adequately convey
the potential for these impacts to cccur, nor does it
discuss any future investigations. We feel such study may
be needed; not only to further identify the hebitat use of
this reach, but to establish a program whereby post-project
changes in habitat may be documented. A potential for
improved over-wintering habitat exists with the Susitna
Project, and it will be important to assess this impact in
the long-term, particularly as any such improvement may help

‘mitigate adverse impacts in the upper Susitna.”

RESPONSE:

Although the assessment of project-related impacts on
aquatic resources has emphasized the middle and upper
segments of the Susitna River {i.e., upstream of Talkeetna),
certain information collected is useful in evaluating
impacts in the lower river. Please refer to the Data Index
which has been included in the Response to Comment B.37.

Changes in downstream temperature regimes during operations
have been assessed using one year of meteorclegical
conditions (1981) as far downstream as Sunshine Station;
temperature changes that occur during initial reservoir
filling have been adequately considered by AEIDC (1983).
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Some predictions of changes in bedload and suspended
sediment discharge have been made for the lower river in the
FERC License Application (e.g., pages E-2-82 to E-2-94).
Changes in sediment will depend to a considerable degree on
flow changes. Sediment discharge data (both suspended and
bedload} for the lower river at Sunshine were collected by
the USGS for 1981-1982 (USGS unpublished). Ice processes in
the lower river have thus far been qualitatively evaluated.

Fish habitat, resident fish, and anadromous £fish studies
have provided information on fish resources in the lower
river. Please refer to ADF&G's 1978 Preliminary
Environmental Assessment of Hydroelectric Development on the
Susitna River. ADF&G Data Reports for the 1981 and 1982
field seasons also contain data on both fish habitat and
fish populations in the lower river. In addition, the 1983
ADF&G Data Report will be available in June 1984,

The major impact issues in the lower river have been
1dentified as:

1. Access of adult fish to spawning habitats, in
particular tributaries.

2. Changes in the availability of spawning habitat.
3. Impacts on eggs incubating in stream gravels.
4, Changes in the availability of rearing and

overwintering habitat.
5. Altered juvenile outmigration patterns.

Please refer to the 1983 ADF&G Synopsis Report, Appendix F
for a gquantitative evaluation of the relationship between

mainstem discharge and availability of rearing habitat for
the following:

1. Chinook in Goose Creek side channel, Rabideux Creek and
slough, and Birch Creek and slough;

2. . Coho 1n Sunshine Creek and side channel and Birch Creek
and slough;

L]



fn

e

RESPCNSE TO COMMENT B.8 (cont.):

3. Sockeye in Birch Creek and slcugh; and
4. Chum in Birch Creek and slough.
REFERENCES

ADF&G, Preliminary Environmental Assessment of Hydroelectric
Development on the Susitna River (1278}.

ADF&G, Susitna Hydro Aquatic Studies & Phase II Report,
Syneopsis of the 1982 Aquatic Studies and Analysis of Fish
and Habitat Relationships, previously submitted tc the FERC
on Cctober 31, 1983.

AEIDC, Susitna Hydroelectric Project,; Draft Aquatic Impact
Assessment: Effects cof Project-Related Change in
Temperature, Turbidity, and Stream Discharge on Upper
Susitna Salmon Resources During June through September
(1983), previously submitted to the FERC on Gctober 31,
1983.

CCMMENT B.G:
"Mitication

"The applicant has stated that specific mitigaticn measures
to avoid or minimize impacts have been added to Exhibit E.
However, no real plan is presented here; only a gathering of
conceptual measures for which no testing has occurred or is
currently planned. According to the license application

", ..the mitigation plan will be refined and detailed plans
specifying number, location, and design of mitigation
features will be prepared. The Power Authority will provide
details of these studies and plans as they become
available." At this time, we.are concerned that the
proposed plan cannct adequately mitigate impacts. The
development of mitigative measures is nct proceeding at a
pace equal to other proiject studies, and coordination on
this vital issue has not been adequate. For example, while
the license application states that an analysis of candidate
areas for mainstem spawning bed improvement sites is being



CCMMENT B.9 (cont.):

conducted, we are not aware of any on—-going wcrk on this
issue. A demonstration project for these mitigation
features is necessary, vet to date no such program has been
conducted. Several documents which were to assist in the
decision-making process have not been received, including
the design criteria manual, construction practices manual,
and the analysis of minimum flows related to fish habitat.
"Presently, the mitigation and monitoring efforts seem to
focus solely on the Susitna River above Talkeetna. &As such,
the mitigation "plan" not only presents an inadequate
approach to those impacts above Talkeetna, but fails
completely in providing for those resources within the lower
one hundred miles of river.

"It will be necessary for effective, specific, and
implementabkle mitigation measures to be develcped and
approved before any license can be issued for this work."

RESPONSE:

The mitigation plan presented in the FERC License
Application is directed toward the goal of maintaining
existing levels of salmon production in or rear habitats
presently used by the salmon. The mitigation plan consists
of two principal methods to achieve this goal, primarily in
the reach between Devil Canyon and Talkeetna {see Response
to Comment B.60).

The first method is to provide sufficient flows in the river
at critical times to maintain utilizaticn of existing
habitats. PFurther detailed studies to define these flows
and their relationship to the habitats presently utilized by
salmon are on-going. Considerable data analyses and
modeling efforts, including IFG-type analyses of three
sloughs and four side channels, are part of this method. In
addition, hydraulic and biological data have been collected
at tributary mouth habitats (Fourth of July Creek, Indian
River and Portage Creek) and are currently being analyzed.
Results of these analyses will allow further definition of
the instream flow reguirements and will be used to evaluate
alternative discharge regimes and to select appropriate
regimes.

If flow regulatiocn is inadequate for maintaining existing
production levels, the second method to achieve this goal
will either be to provide annual maintenance of existing
habitats or provide physical modification of sloughs and
side channels.

=
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RESPONSE TO COMMENT B.9 (cont.):

The mitigation plan presented in the FERC License
Zpplication included a hatchery to maintain the numbers of
salmon expected to be lost even under a worst case scenaric.
Artificial propagation of salmonids through hatchery
techniques is routinely performed throughout the Pacific
Northwest, Canada and Alaska and it is apparent that this
mitigation alternative would successfully achieve this goal.

Based on the apparent utilization of specific habitats by
each key species and the number of representative habitat
types known to provide spawning habitat, modification and
enhancement techniques were proposed as part of the overall
mitigation plan. It was determined that some type of
habitat modification woulé be applied to eight sloughs which
would provide sufficient habitat to replace the maximum lost
due to preoiect operation. Under present ccnditiens,
Sioughs 82, ¢, 11 and 21 provide spawning habitat for
approximately 80 percent of the chum salmon which spawn in
sloughe in the upper river or abcut 11 percent of the chum
salmon escapement upstream of the Curry Fishwheel Station.
These sloughs also provide spawning habitat for over

85 percent of the sockeye salmon using slough habitats in
the upper river or approximately 7% percent of the total
sockeye escapement past the Curry Station. Therefore, the
determination that habitat modification at as many as eight
sloughs might be required is a conservative estimate of the
number of sloughs which would need some type of
modification, assuming a "worst case" scenario in which
these four sloughs would all be impacted by the project and
no other sloughs would become available for spawning.
Possible habitat modifications include: providing adeguate
access by excavaticon in critical passages, gravel cleaning,
or upstream berm restructuring through placement of
appropriate spawning gravels in the slough, and
restructuring of the slough to provide adegquate water
depths, velccities and spawning gravels.

Modificaticn of spawning habitats to enhance salmonid
production (salmon and trout} has been performed in various
wavs at numerous sites in the Pacific Northwest and Canada.
It is from this background that experience has been
developed that can be directly applied to potential slough
modificaticons in the Susitna.

The Washington Department of Fisheries (WDF) has an
extensive program cf stream side channel rehabilitaticn
(King, personal communication). This often has been
directly targeted at chum salmon. Efforts have included:




RESPONSE TO COMMENT B.9 {cont.):
1. Gravel cleaning by various machines;

2. Structural modification such as widening and deepening
of some sloughs;

3. Gravel replacement in some sloughs; and
4, Modification of upstream end to prevent floocd damage.

The intent cf the gravel cleaning in sloughs has been to
remcve or reduce the concentration of fine sediment (less
than 0.8 mm). This has been accomplished by turning the
gravel over by use of bulldozers and allowing fine materials
to flush cut or by machines that physically remove the
sediment. In some sloughs, this method has been shown to be
highly successful in rehakilitating hakitat. The process
can ke ineffective, however, if {1} fines continue to invade
the system, (2} flushing does not carry the fines out c¢f the
rehabilitated area, and (3) if the fines are redeposited on
some good spawning areas downstream. According to Feeves
and Roelofs (1982}, the WDF is looking more towards using a
gravel cleaning device if possible. These devices are in an
advanced experimental stage, with some modifications
continually being made (Allen, et al., 1981). They have
been shown to provide the ability to significantly remove
fine sediments. In the Susitna River, the reservcocirs will
act as large settling basins and, therefore, the need for
additional cleaning after the initial clearing may be
minimal. A preogram will ke developed by the Pcwer Authority
to monitor the need for continued cleaning of the sloughs by
ADF&G.

Structural modifications such as widening and deepening of
sloughs have been used by WDF to provide more area and to
increase flows (Allen, et al., 1981). Because most of these
sloughs are fed by groundwater, the deeper cut channels
often enhance flow. Various structures such as gabions have
been placed in the ked of side channels to provide better

gradients and pcol-riffle ratios. Gabions and other devices
have been used on the kanks to add stability and to prevent
bank erosion due to spawner activity. Placement cf

structures at the lower end of sloughs has been used to
facilitate the entry of fish into the slough (King, personal
communication) .

Gravel replacement has been successful in some areas but
apparently the gravel must undergo a period of stabilization
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("weathering")} before fish will utilize the new materials.
Using gravel replacement and newly planted eggs, the WDF has
had up to 75% egg-to-fry survival at scme locaticns {Allen
et al., 1981).

The WDF (Gerke, personal commurnication) has tried to keep
flood flows out by preventative structures, such as dikes at
the upstream end of the slough. These structures have flcw
control gates installed in case supplemental flow is needed.
It has been suggested that a settling basin be used just
cdownstream of the inflow to reduce fines if possible. This
may not be necessary on the Susitna dve to the settling of
particles in the reservoir. The upstream structures are
also used to prevent flows that could wash overburden from
adijacent streambanks intc the slough and thus £fill it in or
decrease its use.

The British Cclumkia Department of Fisheries and Cceans
(BCDFC) has also performed numerocus enhancement programs on
sloughs (Lister, et al., 1980). These programs have
included gravel replacement, slough mcdification (widening,
deepening, gradient changes) and installaticn of structures
to maintain spawning depths. Also, they have included
evaluation programs to see if these modifications have keen
worthwhile., They have found that egg-to-fry survival rates
and fry production, on the average, were dcubled over
natural conditions. However, the range of success was wide
with some series of modifications being highly successful
and others having a very low success rate. The factors for
these wide ranges are not apparent.

The BCDFO has made recommendations on various schemes for
slough develcopment (BCDFO 1980). These include ways to
enhance streamflow in the channels, improve groundwater
contributions and modify streamside vegetation. Bachen
(1983) described the construction of a groundwater-fed side
channel within the drainage of a large glacial system in
southeast Alaska. Although still in its early phase of
operation, chum salmon have successfully returrned to this
channel.
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It was estimated that modification of four side channels to
provide spawning habitat would be comparable to the relative
utilization of side channel habitats by salmon under
existing cenditions., Few side channels upstream of
Talkeetna are utilized under existing conditions (ADF&G,
1983). It is likely that some existing side channel
habitats may become slough-like under post-project
cperational regimes. BAdditionally, some minor modification
of the side channels which may revert to side sloughs would
provide additional spawning habitats.

As part of the slough or side channel enhancement program,
scarification (mechanical disruption of the substrate) and
gravel cleaning would initially be necessary. Scarification
may initially be required to disrupt the armoring of the
substrate. It was assumed that to maintain the spawning
areas, some repetition of the scarification (gravel
cleaning}! process would be made orn & rotaticnal basis,
approximately three sites per vear.

Presently, only 12 mainstem sites in the area abocve
Talkeetna have been identified at which spawning of chum
salmon has been demonstrated. Modification of two sites to
provide spawning habitats for salmon was determined to
provide equivalent area to that which currently exists in
this area.

The preoposed mitigation plan focuses on the anadromous fish
resources and the more vulnerable habitats (sloughs)
uvpstream from Talkeetna since that is where the main impacts
are anticipated. Less than 10% of the total adult salmon
escapement migrates to areas on the Susitna upstream of
Talkeetna. Of these, 50% spawn in tributaries and probably
will not be affected by the project flow chanrnges. Impacts
on salmon resources downstream from Talkeetna have not been
clearly identified, but 1f continuing studies indicate the
likelihocd of significant impacts, then the mitigation plan
"will be expanded to these areas as well. It is likely that
if significant impacts to the salmonid resources of the
entire river are demonstrated, the hatchery option will be
implemented in place of or in addition tc the proposed
habitat maintenance procedures.

Although it is preferred that maintenance of natural
production cf salmon be the primary goal of the mitigation

-,
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RESPONSE TO COMMENT B.9 (cont.):

plan, the provision of hatchery facilities to repiace any
lost preductivity of the Talkeetna tc Devil Canyon reach
remains a viable cption. Provisicn of a hatchery would be
econcomical and would effectively replace all potential lost
salmcn production.

This Comment (B.9) by the National Marine Fisheries Service
refers to several documents (the design criteria manual,
construction practices manual and an analysis of minimum
flows related to fish habitat) that they have not received.
The first two documents have not been completed at this
time. The Power Authcority believes that the detailed
mitigation planning process must proceed in parallel with
the detailed development of these documents because of the
necessary interaction between the Power Authority and the

resource agencies. The ccontent of the third document is
part of an ongoing analysis to determine the relaticnship
between flows and fish habitat. The resource agencies will

be informed cf the progress and results of these analyses on
a continuing kasis (see also Response to Comment B.42).
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COMMENT B.10:

"Exhibit E, Chapter 2

"E-2-58 Timing of Flow Releases

"The stated flows do not provide access to all sloughs for
adult salmon. Acute access problems are anticipated with
releases at 12,000 cfs. The project operational flow does
net satisfy the requirement of providing access, and the
paragraph should reflect this fact. The reference to
consideration of alternative release models ({short-term

‘augmented flows) is noted. How will this alternative be

considered?"
RESPCNSE:

The Power Authority concurs that a flow of 12,000 cfs may
not provide access to all sloughs for adult salmon. As
stated in Section 2.4.4(a) of Chapter 3, Exhibkit E
(E-3-165}, "The prcject flows during August may not create
sufficient backwater effects at the mouths of some sloughs
to permit free access by returning adult salmon.” The fliows
at which access problems occur in 9 sloughs between
Talkeetna and Portage Creek are presented below in

Table B.10.A. A flow of 12,000 cfs provides unrestricted
access into Slough 6A, Slocugh 11 and Whisker's Creek Slough.
Access into Slough 8A is acute at 786C cfs and unrestricted
at 12,500 cfs, implying that access into Slough BA is almost
unrestricted at 12,000 cfs Sloughs ¢, 16B, 20, Z1 and 22
require 20,000 cfs or mere for unrestricted access,

In 1982, the chum salmon escapement in Slough 11 was 375.
Thie represented 20.7 percent of the 1982 chum salmon
escapement which utilizes slough habitats for spawning
upstream from Talkeetna, or 3 percent of the total 1982 chum
salmon escapement past Curry Station. O©Cnly a few adult chum
salmon utilized Slough 62 or Whisker's Slough in 1982.

As Table B.10.B indicates, at Slough 8A, the chum salmon
slough escapement was 911 or 21.6 percent of the total
slough escapement (3.1 percent of chum salmon escapement
past Curry Staticn). Assuming unrestricted access
cenditions to Slough 8A at 12,0006 cfe, 42 percent of the
chum salmon wutilizing slough habitats in 1982 would have
adequate access conditions to slough spawning habitats.
This would account for 6.1 percent of the total chum salmon
escapement past Curry Station. It is important tc note



RESPONSE TO COMMENT B.10 {cont.):

that, of the chum salmon escapement upstream from Curry
Station, only 14.4 percent utilize slough habitats.

Table B.10.A
Discharge Versus Access Relaticnships for Upper Susitna
Side Sloughs and Relative Utilization by Three Salmon Species
{License Application Appendix A8)

ACCESS PEAK ESCAPEMFNT CCUNTS

Slough Acute Unrestricted Sockeye PinE1 Chum

1981 186z 1982 19881 1982
Whiskers
Creek 8,00C cfs 10,000 cfs H G 138 0 c
BA - 8,000 cfs o] 0 35 11 z
B2 7,860 cfs 12,500 cfs 177 68 28 £20 336
9 18,000 cfs 20,000 cfs 6 10 12 260 300
11 4 - 6,700 cfs 214 893 131 411 459
16B 18,000 cfs 26,400 cfs G 0 C 0 0
20 20,000 cfs 21,500 cfs 2 0 64 14 30
21 20,000 cfs 23,000 cfs 38 53 €4 274 72¢
22 20,000 cfs 22,500 cfs 0 0 0 0 G
1

1982 data only as even year runs daminate in the Susitna.
— Data unavailable. '




RESPONSE TO COMMENT B.10 {cont.):
Table B,10.B

1982 Chum Salmon Slough Escapements Between RM 98.6 and 1€1.0
As Determined With 1983 Preliminary Stream Life Data,
Adult Anadramous Investigations,

Susitna Hydro 2quatic Studies, 1983

1982 Chum Salmon Slough Escapements
Total Percent

Nurmber Mean Percent of of 19825
1 River of Stream Escape- Total Slough Curry Staticn
Slough™ Mile Fish/Days Life/Days ment Escapement = Escapement
5 107.5
EA 112.3 4 .1 .0
ep 121.8 41 1.0 1
8C 121.9 744.0 8.5 88 2.1 .3
8B 122.2 683.4 8.5 80 1.9 .3
Mcose 123.5 571.1 8.5 67 1.6 .2
8A 125.1  7,745.5 8.5 911 21.6 3.1
B 126.3 717.6 8.5 84 2.0 .3
9 128.3  4,163.5 8.5 490 11.6 1.7
9B 129.2 9 .2 .0
9A 133.8 894.5 8.5 105 2.5 .4
10 133.8 4 .1 .0
11 135.3 7,437.0 8.5 875 20.7 3.0
15 137.2
17 138.9 158.1 8.5 19 .5 .1
20 140.0 1%4.9 8.5 23 .6 .1
21 141.1 11,982.0 8.5 1,410 33.5 4.8
TOTAL 4,210 100.0 14,4

1 Slough 5 and 15 were nct considered due to cbservations of only milling
activity with no spawning by chum salmon.

2 Total mumber of fish days is determined by the area under the curve of
a graph of chum salmon slough surveys vs. date for all slouchs with more
than one survey.

3 Determined from 1983 preliminary stream life data collected at Slcough 11.

4 For sloughs with peak survey ccunts +15 chum salmon, escapement is
defined as the quotient of the total nmumber of fish/days and mean stream
life days. For sloughs that had single surveys and/or surveys in which the
peak count was -15 escapement is defined as the peak live and dead survey
count corrected by multiplying the quctient of peak survey counts and
escapament. The correction value used was 1.8 and represents a mean value
cf sloughs having peak survey counts of 100 or greater.

5

fish.

The 1982 Curry Station chum salmen escapement was approximately 29,400



RESPONSE TO CCOMMENT B.1C {cont.):

As Table B.10.C indicates, for sockeye salmon in 1982, the
escapement in Slough 11 was 835 or 83.8 percent of the total
slough escapement (64.2 percent of the Curxry Station
escapement). In Slough BA, the sockeye escapement was 56 cor
5.6 percent of the total slough escapement (4.3 percent of
the Curry Station escapement). Hence, a flow of 12,000 cfs
would provide access for 89 percent of the slough
escapement, assuming the sockeye distribution in 1982 was
representative of average conditions. Peak escapement
counts in 1981 also indicated that 12,000 cfs would provide
access for 89 percent of the sockeye.

Rased on 1982 escapement data for pink salmon, 12,000 cfs
would provide unrestricted access for 70 percent of the
slough escapement.

As stated in Chapter 3 of Exhibit E, for selected sloughs
having acute access problems, "access *¥ * * will be
facilitated by restructuring the entrance of the slough to
convey the majority of the slocugh discharge and thus provide
a greater passage depth (Figure E.3.27). The mitigation
plan provides for eight restructured slough mouths™

{page E-3-165). Therefore, a flow of 12,000 cfs, coupled
with these mitigation measures, will provide slcugh access
for virtually all of the natural slough escapement. For
those sloughs fed by small tributary streams, access will
also be enhanced during periods of higher tributary flows.

Environmental releases (i.e., flows in excess of those
necessary for system power generation) may be reallocated to
provide adeqguate habitat conditions for specific purposes.
Such allocations will be considered as part of the
development of the Recommended Flow Regime for operating the
Susitna Project. The APA anticipates that the DEIS will
describe these impacts and reasonable alternative flow
regimes.
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RESPCNSE TO CQMMENT B.10 (cont.):
Table B.10.C

1982 Sockeye Salmon Slcugh Escapements Between KM 98.6 and 161.0
As Determined With 1983 Preliminary Stream Life Data,
2dult Anadromous Investigations,

Susitna Hydro Rguatic Studies, 1983

1982 Chum Salmon Slough Escapements

Total Percent
Number Mean Percent of cof 1982°
River of Stream Escape- Total Slough  Curry Station
Slough Mile Fish/Days Life/Days ment Escapement Escapement

8C 121.¢9 2.6 17.4 3 .3 .2
8B 122.2 37.9 17.4 8 .8 .6
Mocose  123.5 75.2 17.4 13 1.3 1.0
8A 125.1 980.5 17.4 56 5.6 4.3
B 126.3 102.6 17.4 12 1.2 .9

S 128.3 49.6 7.4 8 .8 .6
11 135.3 14,505.0. 17.4 835 83.8 64.2
21 141.1 1,078.3 17.4 62 6.2 4.8
TOTAL 997 100.0 76.6

1 Total mmbker of fish days is determined by the area under the curve of

a graph of sockeye salmon slough suyveys vs. date for all slecughs with mere
than one survey.

2 Determined fram 1983 preliminary stream life data collected at Slough 11.

3 For sloughs with peak survey counts 15 chum salmon, escapement is
defined as the gquotient of the total mumber of fish days and mean stream
life/days. For sloughs that had single surveys and/or surveys in which the
peak count was —-15 escapement is defined as the peak live ané dead survey
count corrected by multiplying the quotient of peak survey counts and
escapement. The correction value used was 1.5 and represents a mean value
of sloughs having pesk survey counts of 100 cr greater.

4 The 1982 Curry Station sockeye salmon escapement was approximately 1,360
fish.

REFERENCES

Alaska Power Authority, Susitna Hydroelectric Project FERC
License Application Prcject No. 7114-000, Appendix B2
{1983) , previously submitted to the FERC on July 11, 1983.




COMMENT B.11:

"Exhibit E, Chapter 2

"E-2—-60 Tributary Fishervy Impacts

"The three tributaries which may become perched and which
support salmon or salmon 'spawning potential' should ke
identified. Monitoring efforts for these tributaries should
be discussed in Chapter 3."

RESPONEE:

The discussion on tributary perching is in erroxr. Of the
eight tributaries which show a potential for perching, only
three are used by adult salmon:

Jack Long Creek (RM 144.8}, Sherman Creek (RM 130.9) and
Deadhorse Creek (RM 121.0) (R&M Cornsultants, 1882). Of
these three tributaries, it i1s questionable whether
guccessiul salmon spewning cccurs in Sherman Creek or
Deadhcrse Creek (ADF&G comments on the Ncvember 15, 1982
Draft Exhibit E). IXf Jack Long Creek or any other tributary
which provides some spawning potential dces become perched,
the entrance to the stream will be re-graded so that salmon
can galin access to traditional spawning areas.

REFERENCES
R&M Consultants, Susitna Hydroelectric Project, Tributary
Stability Analysis {December 1982), previcusly submitted to
the FERC on July 11, 1983.
Alaska Department of Fish and Game, Comments on the
November 15, 1982 Draft Exhikit E (License Applicaticn
Chapter 11, Volume 10B) {1983), previously submitted to the
FERC on January 13, 1983.
CCOMMENT B.12:
"Exhibit E, Chapter 2

"E-28-83 Testing and Commissioning

"This discussion should be expanded. How lcng will this
process take? What determines the time of vear for this
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CCMMENT B.12 (cont.):

process; i.e., winter or summer? How much water would have
to be spilled during testing and commissioning during
average and wet vears? What would be the implications of
such spills on dissclved cgases downstream of the damsite?"

RESPONSE:

Project releases that result during testing and
commissioning will not exceed releases resulting frcm normal

cperation.

As cutlined on page E-2-83 of the FERC License Application,
the time interval for testing the individual units may take
several months depending cn the circumstances. Testing of
the units will be conducted at varicus times consistent with
completion of generating units, reservoir elevation and
required downstream water conditions outlined in the FERC
License Application.

At Watana, testing of the first unit requiring intermittent
turbine discharges is scheduled to start when reservcir
filling reaches the minimum operating level of El. 2065. As
equipment installation and impcundment progresses, units two
and three are alsc scheduled for testing before the
reservcir reaches the normal maximum operating level. The
outlet facility will be operated in conjunction with unit
testing to meintain required downstream releases. Use of
the spillway is anticipated only when the reserveir level
rises approximately eight feet above the maximum normal
elevation of 2185 which would correspond to a flcod
exceeding the 50-year return freguency.

The procedure at DPevil Canyocn will be similar except that
the time required for impocundment will be shorter because of
the smaller reservoir volume.

 The Susitna operational flow process is outlined in

Exhibit E, Chapter 2, Section 6. The primary concerns
during Watana coperation are identical to those identified in
Exhibit E for filling:




RESPONSE TO COMMENT B.12 (cont.):

From Mayv through September, the minimum downstream
flows at Gcld Creek will be the same as those provided
during reserveir filling. However, from October
through April, the flow at Gola Creek will be increased
from pre-project natural flows to a minimum of 5000
cfs. The minimum flows were selected to provide a
balance between power generation and instream flow
requirements, particularly in the Devil Canyon to
Talkeetna reach of the river (E-2-186).

Turbine discharge and the additional required releases by
the outlet facility will preclude gas supersaturation. The
avoidance of gas supersaturation will be achieved by the
inclusicn of fixed cone valves in the outlet facility which
discharge to the river.

Ls outlined abcve, using the reservoir storage capacity,
coupled with the minimum summer powerhouse flow and the
fixed cone valve discharge, all flow releases with a
recurrence interval of up to once in 50 years will ke
discharged with minimum potential for nitrcgen
supersaturation.

To minimize the potential change of downstream temperature
regime, multi-level intakes have been incorporated into the
power plant intake structures so that water can be drawn
from various depths. By selectively withdrawing water, an
acceptable temperature for the downstream fishery can be
maintained at the powerhouse outlet and dcwnstream
throughout the year.

COMMENT B.13:

"Exhibit E, Chapter 2

"2-84 para.2

"How long will it take for those tributaries which will not
become perched to degrade to the new mainstem flow levels?

Weould this occur immediately, over several months, or be
dependent on high flow events within the tributaries?”
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RESPONSE TO COMMENT B.13:

The degradation process at the mouth of a tributary will
depend upon a number of factors, such as the shape of the
tributarvy cross section, size of bed material, increase in
the hydraulic gradient due to lowering of water surface
elevation in the mainstem under post-project conditions,
magnitude and fregquency of high flows in the tributary and
the size of sediment transportable by the mainstem flow.

The interaction of these factors is not ccmpletely
understood and it is difficult to estimate precisely how
long the tributaries will take to stabilize to the new
mainstem water levels. However, the fine material deposited
near the mouth of the tributary will be dislodged first
under the influence of increased hydraulic gradient and down
cutting will start immediately. Major down cuttings will
occur when high flows occur in the tributary and the
mainstem is uvnder normal-or low-flow conditions. Therefore,
depending cn the occurrence of high flows in the tributary
and their ccmbination with the mainstem flows, a tributary
may degrade to the new mainstem levels in a single wet
season or it may take a number of years to degrade to . the
new levels.

COMMENT B.14:
"Exhibit E, Chapter 2
"2-84 para. 4

"The results of on-geing study on this issve should be
presented in the DEIS. Sediment and bedlocad transport cof
the Susitna, Chulitna, and Talkeetna Rivers must be better
understood. Obviously, at present this impact is poorly
described."®

RESPONSE:

The suspended sediment and bedload transport characteristics
of the Susitna, Chulitna and Talkeetna rivers near their
confluence and the Susitna River at Sunshine have keen
studied. A draft report is presently availabkle.
Finalization of the report will ke completed by the end of
March, 1984. The Power Authority anticipates that the
results of the analyses will be incorporated in the DEIS.

The analyses are based on suspended sediment, bedload and
bed material samples collected by the U.S. Geclogical Survey
(USGS) in the summer of 1982. The USGS repcrt “"Sediment
Discharge Data For Selected Sites In The Susitna River



RESPONSE TC COMMENT B.1l4 (cont.):

Basin, Alaska, 1981-82," was supplied to the FERC on
December 19, 1983. Results of the analyses show that it is
likely that under with-project conditions there will be a
long-term aggradation near the confluence of the Susitna and
the Chulitna rivers because the Chulitna River is estimated
to contribute about 79 percent of the total load {suspended
sediment plus bedload). The eventual magnitude of aggrada-
ticn cannot be properly predicted with the available data.
However, the aggradation is unlikely to cause significant
impacts on either fish migration or navigation in the reach
below the confluence because the much more stable flows
under with-project conditions will eventually develop a
river channel which will be much ketter defined than that
under existing conditions.

REFERENCES

' USGS, Sediment Discharge Data for Selected Sites in the
Susitna River Basin, Alaska, 1981-82 (1983), previcusly
submitted to the FERC on December 19, 1983.

-
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COMMENT B.15:
"Exhibit E, Chapter 2

"2-85 (1) Water Temperature

"Please refer to our general comments regarding the
temperature modeling efforts.”

RESPONSE:

Please refer to Response to Comment B.6.

COMMENT B.16:
"Exhibit E, Chapter 2,
“"2-88 Talkeetna to Cook Inlet

"The statement that no temperature changes will cccur below
the Yentna may be correct, however the discussion should
note that this reach of the Susitna was not modeled for
temperatures.”

RESPONSE:

The FERC License Application (page E-2-88) does rot state
that there will be "noc temperature changes" downstream of
the Yentna. Rather, it states that "there will be nc
significant temperature differences from natural
conditions."

It is correct that no modeling was dcone below the Yentna.

In fact, no modeling was done downstream of Talkeetna. The
Power Authority does not believe that temperature modelirng
of the lower river is necessary because the major impacts to
the river are expected to occur upstream of Talkeetna.
Temperature differences in the lower river are mitigated by
the increased warming effect of lower summer flows, and
relatively large tributary flows from the Chulitna,
Talkeetna and Yentna Rivers.

Further support for the lack of impact kelow the Yentna is
contained in the AEIDC draft report on the effects of
project-related changes in temperature, turbidity and stream
discharge. '



RESPONSE TQO COMMENT B.16 {(cont.):

For example, Figures 8, 9 and 10 cf that report show that
with-project summer temperatures downstream cf Talkeetna are
generally no mecre than 1°C lower than natural conditions.

In addition, since the with-preject summer flows downstream
of Talkeetna are somewhat less than natural flows (see
statistical tables at end ¢f referenced report), the warming
rate with-project will be greater than natural, which is
expected to self-correct the tendency for any temperature
differences below the Yentna confluence.

During winter, the water temperature downstream of Talkeetna
is essentially 0°C, and therefore, no temperature change is
expected below Yentna in winter (R&M reports, "Susitna River
Ice Studies," 1980-81, 81-82 and 82-83.}

PEFERENCES

AEIDC, Susitna Hydroelectric Project, Draft Aguatic Impact
Assessment: Effects of Project-Related Chances in
Temperature, Turbidity and Stream Discharge on the Upper
Susitna Salmon Resources During June through September
(October, 1983), previously submitted to the FERC on
Cctober 31, 1983.

R&M reports, Susitna River Ice Studies, 1980-81, 1981-82 and

1982-83; 1980-81 and 1981-82 reports previously submitted to
the FERC on July 11, 1983.

COMMENT B.17:
"Exhibit E, Chapter 2

"2-90(iii) Suspended Sediments/Turbidity/Vertical
Illumination

"The impact of thawing permafrost within the reservoir
contributing to high sediment and turbidity levels may be
considerable. Newbury, Bealy, and McCullough (1977), in a
study involving a permafrost affected reservoir in Canada
found that erosion and sloughing of permafrost contributed
large amounts of suspended sediments to the water body. The
statement that these effects will "quicklv dissipate” is not
supported. We believe more consideration of this potential
impact is warranted."

o
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RESPONSE TG COMMENT B.17:

Total sediment inflow in Watana Reservoir is estimated to be
about 210,000 acre-feet (af) over a pericd cf 50 vears,
which is about 2.2 percent of the total gross reservoir
volume of 9,470,000 af. The additional sediment to be
contributed by the slope due tc erosion and sloughing cf
permafrost soils cannot be estimated guantitatively, but
this contribution is not expected to cause significant
increase in the suspended sediment concentration and
turbidity in the reservoir except in the vicinity of the
erosion and sloughing. This is because the reservoir
storage is s¢ large compared to the flow through the
reservoir that most sediments will settle to the bottom of

the reservoir before being transported far into the

reservoir.

The study of Indian Lake made by Newbury, Beaty and
McCullough (1977), referred to in the Commert indicates that
fine-grained frozen shoreline materials exhikit the highest
susceptibility to erosicn. Since the shoreline materials ot
Watana Reservoir are primarily glacial till consisting of
only about 35 percent silt and clay, the erosion rate will
not be as severe as in Indian Lake. Additionally, the
drawdown in Indian Lake is small and this promotes thermal
niche erosion. For Watana EReservoir, the normal drawdown
would he on the order of 100 feet each year. The relatively
warm water will not be in contact with the shoreline at any
given water level for a time sufficient to develcop a thermal
niche. This would also limit erosion.

REFERENCES

Newbury, R. W., K. G. Beaty and G. K. McCullough, Initial
Shoreline Erosion in a Permafrost Affected Reservoir,
Southern Indian Lake Canada, in Prcceedings cf the Third
International Conference on Permafrost, Veolume I (1977).

CCOMMENT RBR.18:
"Exhibit E, Chapter 2

¥2-97(ii) Sloughs

"We cannot agree that because the ground water gradient will
remain the same during f£illing, the upwellinrg rate within
the sloughs will not change. The relationship between



COMMENT B.18 (cont.):

groundwater, mainstem, and upwelling is not adequately
described by existing data. Areal extent of upwelling could
easily change, or upwelling areas may be re-distributed in
areas of unsuitable substrate.”

RESPONSE:

In general, groundwater flow in the Susitna River valley is
parallel to the river and in a downstream direction. Based
upon bench marks along the Alaska Railrcad, land surface
elevations in the primary study area range from 717 feet at
Gold Creek, above Slough 11, to 587 feet at Slough 82 (USGS
topographic gquadrangle maps Talkeetna Mountaing C-6 and
D-6) . Groundwater levels have generally been measured at a
few feet below land surface at Slouchs 8A and 9 (RaM, 1982),
suggesting that the groundwater level gradient between
Sloughs 11 znd 8A is approximately equal to the land surface
gradient (130 feet in 10 miles, or .0025). This is also the
approximate water surface gradient on the mainstem Susitna,
as inferred from predicted water surface profiles
(Harza-Ebasco, 1983). Conseguently, the downstream
groundwater gradient is approximately equal to the river
water surface gradient. 8Since the river water surface
gradient remains approximately the same for different flows,
the general groundwater gradient within wvalley-fill
materials should also remain approximately the same.
Furthermore, the saturated thickness of valley-fill
sediments has been measured at in excess of 35 feet {R&M,
1982) in the vicinity of Slough 9. Consequently, since the
volumetric rate of groundwater flow is proportional to the
product of the water level gradient and the thickness of
valley-fill sediments, a change in river stage of only a few
feet should result in approximately the same groundwater
gradient, a slightly reduced saturated thickness cf
valley-£fill materials, and thus a slightly reduced rate of
downstream groundwater flow within the wvalley.

The above results, which should be generally true for the
valley~-£fill materials cn an inter-slough scale, could of
course be modified by more local groundwater flow regimes in
the immediate vicinity of an individual slough. However,
available groundwater level data (R&M, 1982) tend to
-indicate general groundwater f£low parallel tc the river, in
a downstream direction, with a gradient of approximately
0.003 in the vicinity of each of Sloughs 82 and 9.
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RESPONSE TC COMMENT B.18 (cont.):

Consequently, local groundwater flow conditions are in
general agreement with more regional conditions.

REFERENCES

R&M Consultants, Slough HBydrology Interim Report (December
1982).

Harza-Ebasco, Water Surface Profiles and Discharge Rating
Curves for Middle and Lower Susitna River (Draft Report -
October 1983), previously submitted to the FERC on
December 19, 1983.

CCMMENT R.19:
"Exhibit E, Chapter 2
"2-98 para. 2

"The attempt to guantify the reduction in slough flow is
unsupported and presents an impression of minimal impact to
the sloughs and fisheries which, we believe, is inaccurate.
As stated, no data exist which describe the areal extent of
upwelling. The supposition that upwelling is evenly
distributed throughout the slough is likewise unsupported.
The 10 percent reduction could just as easily be 70 percent,
if the right numbers are input. Even by accepting the

10 percent figure, this does not imply a 10 pexrcent
reducticn in fish habitat, as the salmon may select for a
certain area within the slough."

RESPONSE:

Based on the general considerations discussed in the
Response to Comment B.18, the rate of groundwater discharge
within the wvalley-£fill sediments should be affected
relatively little by a small decline in groundwater levels,
since the water level gradient would generally remazin the
same, and the saturated thickness of the sediments would be
reduced only slightly.

it should be noted that subseguent to preparation of the
FERC License 2pplication, additicnal data regarding the
distribution of upwelling within the sloughs have become
available. Cbserved areas of upwelling and seepage, along
with substrate types and salmon spawning areas, have been




RESPONSE TO CCOMMENT B.19 (cont.):

mapped by the Susitna Hydro Aquatic Studies project (ADF&G,
1983) for Sloughs 8A, 9, 11 and 21. Copies of these maps
are contained in the ADF&G Susitna Hydro Aquatic Studies
Phase II Repocrt, Vol. 4, Aquatic Habitat and Instream Flow
Studies, Appendix F at: Figure 4-F-27 (Slough 8&); Figure
4-F=-32 (Slough 9); Figure 4-F-46 (Slough 11); and Figure
4-F-62 (Slough 21). Although observed upwelling and seepage
in Slough 8A are concentrated near the upper reaches of the
slough, the upwelling and seepage in the other three sloughs
are located predominantly in the middle and lower reaches.
Furthermore, although the obsexved upwelling is not
uniformly distributed along the entire reach of a slough,
this does not preclude upwelling occurring in areas where it
cannot be readily observed.

Additional data on the distribution of upwelling within
sloughs can be inferred from seepage meter data collecteéd
during 1983 {(R&M, 1983) in Sioughs 8A, 9, 11 and 21.
Preliminary indications are that seepage measurements vary
more strongly with mainstem discharge than with location
with a slough at a2 given discharge, although there is
considerable variation in measured seepage rates at
different points within a given slough.

In summary, it appears that upwelling is widely distributed
throcughout a given slough, although perhaps not uniformly
distributed.

REFERENCES

ADF &G, Susitna Hydro Agquatic Studies Phase II Report, Volume
4: Aquatic Habitat and Instream Flow Studies, 1982 (1983),
previously submitted to the FERC on October 31, 13883,

R&M Consultants, Letter from R. Butera to D. Beaver
(November 9, 1983). '
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COMMENT B.20:
"Exhibit E, Chapter 2

"2-102 Mirimum Downstream Target Flows

"The concept cf establishing maximum flow criteria for
winter months was identified in our comments to the APA on
draft Exhibit E. According to the applicant's response,
maximum winter f£low limits should be established, hkased upon
the results of continuing studies. The application should

discuss this issue and present the framework for developing
such limits.”

RESPONSE:

The Power Authority anticipates that maximum winter £low
limits will be established during 1984, The framework for
developing such limits is presented in the Response to
Comment B.7. Essentially, the ice modeling studies and the
results of the open water incremental analysis will be used
to develop & qualitative relationghip between discharge and
potential impacts on the fishery. This relationship will
then be used to establish the maximum winter flow limits.

The Power Authority anticipates that the maximum winter flow

limits will be within, or reasonably comparable to, the
range of flows described and analyzed in the DEIS.

CCMMENT E.Z21:
"Exhibit E, Chapter 2

"2=104 Daily Operation

"It is unclear in this discussion whether the 2000 cfs daily
variation in flow would occur only during summer or year
round. If such flow changes may occur during winter, the
impacts of such flows should be discussed.”

RESPONSE:

The daily wvariation of not more than 2,000 cfs applies to

‘summer operation to take advantage of the tributary flow

contribution downstream from Watana to meet the flow
requirements at Gold Creek. 2 2,000 cfs flow variaticn from
6,000 cfs to 8,000 cfs would correspond to a water surface



RESPONSE TO CCMMENT B.21 (cont.):

elevation change of 0.7 feet at Gold Creek. At higher
flows, say 10,000 cfs to 12,0060 cfs, a 2,000 cfs change in
flow wculd result in a water surface elevation change of
C.5 feet at Gold Creek.

As stated in the FERC License Application (Volume 5A, page
E-2-104), there will be a gradual change in deily flow to
adjust to the changing seasonal and weekend energy demand.
The magnitude of this change in flow and the impacts are
currently under investigation.

Once minimum flow requirements have keen established and
agreed upon, it is our opinion that a daily flow variation
of 2,000 cfs at Gold Creek is not significant, provided that
the Gcld Creek flow is alwavs in excess of the established
minimum flow requirement. In additicn, if maximum winter
flcocws are established, a 2,000 cfs daily variation should
not be significant, provided that the maximum ficws are nct
exceeded. The 2,000 cfs flow change is believed nct to be
significant because a 2,000 cfs daily change in flcw often
occurs naturally when Gold Creek flows are in the range of
8,000 to 15,000 cfs {i.e., the anticipated range of
with-project flows). The associated stage change should be
small enough that fish will not likely be stranded when
flows are decreased.

COMMENT B.22:
"Exhibit E, Chapter 2

"2-11i8 Watana Reservoir Modeling

"Please reference our general comments regarding reservoir
temperature modeling. Present data do not permit a range of
temperatures to be projected, and no confidence limits can
‘be established at this time. It would seem that modeling
into the winter mcnths would be important, as ice formation
and break-up would affect reservoir temperatures and
stratification.™

RESPONSE:
Please refer to the Respconse to Comment B.6 for a

description of the ongoing calibration and simulaticn
studies. These studies will refine prediction of stream
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RESPONSE TO COMMENT B.22 (cont.):

temperatures for extreme and average weather conditions as
represented by air temperatures. BAs is indicated in the
Response to Comment B.6, temperature simulations will be
carried out throughout the year and will include simulaticn
of ice formation and deterioration. '

The expected accuracy of the model is explained in the
License Application (page E-2-119) and more detailed results
cf the calibration process are contained in the Response to
FERC Schedule B Request for Supplemental Informaticn Nos. 39
and 40, referenced in the Response to Comment B.6.

REFERENCES
MAlaska Pcwer Authority, Response to FERC Schedule B Recu=st
for ESupplemental Informaticn on Exhibkit E, Chapter 3
Neos. 39, 40 (1983), previocusly submitted to the FERC on
September 1, 1983,
COMMENT B.23:
"Exhibit E, Chapter 2

"2-123 Talkeetna to Cock Inlet

"Recent study by the AEIDC indicates post proiject
temperature change below Talkeetna."

RESPONSE:

The discussion on with-project temperatures downstream from
Talkeetna in the License Application is not in conflict with
the recent post-project temperature study by the AEIDC. As
stated in the License Application, temperatures downstream
from the confluence during summer will reflect the
temperatures of the Talkeetna and Chulitna Rivers. Because
the natural temperatures of the combined flows of the



RESPONSE TO COMMENT B.23 {cont.):

Chulitra and Talkeetna Rivers are coocler than the Susitna
River, (License Application Figure E.2.75) summer
temperatures will be cocler than natural conditions. This
is verified by the AEIDC study. The Response to Comment
B.38 presents a comparison cof simulated pre-project
temperatures and with project temperatures at the confluence
and downstream at Sunshine. Summer temperatures in June and
July are about 1°C lower than natural temperatures. 2August
temperatures are approximately the same. In September the
with-project temperature becomes warmer than the natural
temperature. This is consistent with what is stated in the
License Application.

REFERENCES
ARIDC, Susitna Hydrcelectric Prociect, Draft Aquatic Impact
Assessment: Effects of Project-Related Changes in
Temperature, Turbidity, and Stream Discharge on Upper
Susitna Salmon Resources During June Through September
(1983), previously submitted to the FERC on Octocber 3, 1983.
COMMENT B.24:
"Exhibit E, Chapter 2

"2-127 Talkeetna to Cook Inlet

"The impact of increased water elevations shculd be
discussed here. Fish habitat may ke beneficially or
detrimentally affected by higher winter flow. As onily
limited fishery data exist Ifor this reach, additional study
is needed to describe potential impact."

RESPONSE:

Assessment of project-related impacts on aquatic resources
has emphasized the middle and upper segments of the Susitna
River (i.e., upstream of Talkeetna), as these areas would ke
subjected to the largest variaticn in discharge. Data do
exist that are useful in evaluating impacts on the lower
river, however {(see License Applicaticn pages E-3-117 ard
E-3-122). To a large extent, such lower river data indicate

that fish habitat in the river should nct be significantly
adversely impacted and, in fact, may be enhanceqd.
Enhancement cf lower river (i.e., Talkeetna toc Cook Inlet
fisheries is indicated by the following factors:

@y
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RESPONSE TO COMMENT B.24 (cont.):

{a) The increase in water flow is expected to increase the
wintering habitat because of increased water depth and
wider perimeter in the mainstem, side channel, side
slough and tributary habitats.

(b} Since the water flow will remain fairly constant in the
mainstem, increased fish and embryo survival may result
from reduction of mortality associated with freezing.

(c) Increased surface flow in the side channels may also
result in increased intergravel flow, which coupled
with greater depths would benefit embryo development in
overwintering juveniles.

o
[l
e

The effects of higher discharge in the mainstem should
increase the areal extent of the backwater at the
slcugh mouth creating greater water depth within the
slough which may prevent a portion c¢f the slough frcm
freezing. This should likewise result in anrn increase
in the availability of overwintering habitat associated
with both slough and tributary mouths.

The increase in overwintering habitat will benefit both
resident and anadromous species. The reduction of flow
variability, peakflows, turbidity, and sediment load in the
mainstem during summer, combined with increazsed winter flow,
may lead to increases in the populations cf some resident
species, such as rainbow trout and Dolly Varden, and rearing
anadromous species, such as chinook ané coho saimen., A :
discussion c¢f potential impacts on fish of higher winter
flows in the Talkeetna to Cook Inlet reach of the Susitna
River can be found in the License Application, pages E-3-117
and E-3-122. A summary of major downstream impacts, both
beneficial and adverse, is presented in FERC License
Application Table E.2.31, and is included below for your
information.

Also, please refer to the Response to Comment B.8 for a more
detailed discussion of the lower river, including existing
information and future investigations which will address
changes in habitats that may be caused by the proposed flow
regime.




RESPONSE TO COMMENT B.24 (cont.):

TLicense Application Table F.3.31

Major Impact Issues During Operation of Watana Reservoir Regarding

Salmonids in the Talkeetna—to-Devil Canyon Reach{1]

Species

Pag~

Pas-

sage Into

Intc

sage Reduced
Slough
Tribu- Spawning
Sloughs taries Habitat

Reduced

Over

in ing

Increased
Rearing Winter- Winter

Water

Upnielling Mainstem Habitat Temp.

Down~
Decreased Decreased  stream
Mainstem Mainstem Passage in
Turbidity Scouring Mainstem

Down-
stream
Passage

fram
Sloughs

Chum
-Adult
~Enbryo
~Juvenile

Sockeye
~Adult
~Fmbryo
—Juvenile

Chinook
—Adult
~-Juvenile

Coho
-Adult
—Juvenile
Pink
~Adult
—Enbryo
~Juvenile
Rainbow
Trout

~Adult
~Juvenile

Note: °

no impact

beneficial impact
- adverse impact
rot present in the habitat:

considered.




COMMENT B.25:

"Exhibkit E, Chapter 2

"2-148 Watana Operation/Devil Canyon Impoundment

"This section should present a discussion of the testing and
commissioning of the Devil Canyon facility, if such would
occur, similar to 4.1.2(¢). 2Again, this section should
discuss the impact of testing on flows (spills), dissolved
gasses, and fisheries."”

RESPONSE:

Please refer to Response to Comment B.12.

COMMENT B.26:

"Exhibit E, Chapter 2

"2~150 Water Quality

"As the operation of Watana in combination with Devil Canyon
will differ significantly from Watana alone, it seems
reasonable to assume that temperatures will also differ.

The effect of peaking versus base lcad operation cn outlet
water temperatures should be considered. During filling cf
Devil Canyon, release for the second year will be near 4°C.
This conflicts with the statement that little change in
temperature will occur.”

RESPONSE:

The referenced section refers to the filling of Devil Canyon
reservoir. During the initial stage of filling and for the
approximately one year period that the diversion tunnel 1is
being plugged by concrete, mean weekly flows will be
essentially unchanged from those that occur when Watana is
operated alone since it is anticipated that minimal use will
be made of the drawdown potential offered by Devil Canyon.
This is because the total storage volume to elevation El.
1135 ft. (the maximum allowed level) is onlyv 76,000
acre-feet {a total of 9 days cof storage) and it is also
necessary to maintain an appropriate depth of submergence at
the outlet facilities at E1l. 930 ft. and El. 1050 ft. There
may be some potential to relesse some water from storage
during the month of August if it is necessary to provide



RESPONSE TO COMMENT B.26 (cont.}:

environmental releases above the Watana powerhcuse flow.
However, the difference in Watana f£liow would likely not be
much more than 1,000 cfs and this should not significantly
impact the outlet temperature.

A partially full Devil Canyon reservoir affords the
opportunity to use Watana for peaking and still maintain a
constant flow release at Devil Canyon. Therefore, the Power
Authority concurs that the effect of peaking versus base
load cperation on outlet water temperatures should be
considered. However, we do not anticipate that the effects
will differ significantly, for several reasons:

(a) Because the average daily flow should remain fairly
constant, all wvariables affecting reservoir and outlet
temperatures (other than the flow distribution at the
powerhouse intake) will not be affected. That is,
because of the great surface of Watana reservoir, the
reserveir water surface will not fluctuate on a daily
basis.

(b} As a result, net heat input or cutput to the reservoir
and wind mixing will be unchanged.

{c} The only change from baseload operation will be the
varied mixing caused by powerhouse cperation. Since
mcst of the intake water comes from the horizontal
laver of water at the intake, there should be little
effect on the oulet water temperature.

(d) If there are measurable effects, they will be buffered
by the Devil Canyon reservoir.

During the five tc eight weeks allowed for final £illing of
the reservoir from El. 1135 ft. to El. 1455 ft., the outlet
temperatures from Watana may be affected because o the
increased power flows. 2ApproXimately two million acre~feet
of storage will be transferred from Watana reservoir to
Devil Canyon reservoir, corresponding to about a 25 foot
decrease in the Watana reservoir water surface elevatiocn.
Since the 5-8 week filling peried will cccur in the £all or
winter (page E-2-149), Watana reserveir temperatures should
be above 4°C ({39°F) at the surface in early fall, near
isothermal at 4°C (39°F) in late fall and below 4°C (39°F)
near the surface in winter. Watana outflow temperatures
during this pericod may be altered slightly (either above or
below what would have resulted from pre-Watana powerhouse
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RESPCNSE TO COMMENT B.26 (cont.):

operation). However, by selecting the appropriate intake
level it would be possible to provide cutlet temperatures
close tc 4°C throughout the 5-8 week filling period. I£
filling is in early fall it may not be possible tc provide
as warm a temperature as during Watana operation, but in any
event temperatures would be warmer than the existing
temperatures. Conversely in filling in winter, it may not
be possible to provide temperatures as low as would be
provided by Watana alone. However, the winter temperature
would be less than 4°C.

We do not agree that during f£illing of Devil Canvyon, release.
for the second year will be near 4°C. We can find no
reference to this statement in the Application. Therefore
there is no conflict with the statement in the Applicaticn
that little change in temperature will occur. Because the
reservoir elevation will be at approximately El1. 1135 ft.
during the second vear of filling, the retention time wcould
only be about 4 davs. Thus the opportunity for atmeospheric
heat exchange will be limited. This will be unlike the
operation of the Devil Canyon fixed cone valves during
project operaticn. Then, Devil Canyon reservoir will be at
El. 1455 ft. The temperature at the cone valves will then
be at or near 4°C. However, this will not be be the case
during filling.

COMMENT B.27:
"Exhibit E, Chapter 2

"2-154 (i) Project Operation

"We understand that Harza-Ebasco, the prime contractor for
Susitna Licensing, has revised the load demand and reservoir
operating rule curves. New firm energy demand figures have
been set at approximately 5900 GWL, down from the 70C0
figure used in this application. The impact of this change
is significant. Maximum releases for wet years may be
drastically increased. Flows of 12,000 to 14,000 cfs during
summer which were alleged tc be marginal from an economic
standpcint, may now be attractive.

"The impacts of this revision should be discussed at length,
both here and in Exhibit B, Chapter 4. This change would
appear to invalidate many of the constraints on fishery flow




COMMENT B.27 (cont.):

releases, and re-ccnsideraticon ¢f minimum flows would also
be necessary.”

RESPONSE:

The Power Authority has reviewed many aspects of the
project, cne of which is the load demand. To date, neither
Harza-Ebasco nor the Power Authority have changed their
estimation of the demand figures which are presented in the
FERC License 2Application. Over the long term, the Power
2uthority anticipates that the 7,000 GWH figure will be a
reality. Therefore, there is no need to require any
revision in the Application.

COMMENT B.:Z
"Exhibit E, Chapter 2

"2-1¢4 River Morphology

"The impact cf the two dam operational scenaric on bed load
movement and riverbed stability should be .discussed. Should
this impact severely degrade spawning habitat cover time,
mitigative measures will be necessary. What studies have
been done cr are being done to analyze this impact.”

RESPONSE:

Riverbed aggradaticn and degradaticn prcblems in the Susitna
River below Pevil Canyon Dam have beenr studied and a draft
repocrt is presently available. The final repcrt is expected
in March 1984,

The results cof these analyses indicate that channel
degradation under post-project conditions will range £from
zero to 0.3 feet between Devil Canyon Dam and the confluence
of the Susitna and Chulitna rivers, depending on the
sub-reach. This is based on the assumptions that bedlcad
inflow to a sub-reach would be negligibkle and that an
armoring layer will develop on the streambed as small
particles are sorted cut and transported downstream. In the
actual situation, there will be some bedload inflow frcm the
tributaries and actual degradation would be even less
significant.

The degradation analysis was made by using the mean annual
floed as the dominant discharge. Since the dominant
discharge for the cases cof Watana-only and Watana-Devil
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RESPONSE TO COMMENT B.28 {(cont.):

Canyon are nct significantly different, the long-term
degradation for the two cases is expected tc be about the
same. The impact c¢f the two dam scenaric on bedload
movement and riverked stability will be apprcximately as
described in the FERC License Application Secticns 4.1.2(b)
and 4.1.3(b).

REFERENCES

Harza-Ebasco, Susitna Hydroelectric Proiect, Reservoir and
River Sedimentation, Draft Report (December 1983).

COMMENT B.29:

"Exhibit E, Chapter 2

"2-166 para. 4

"The prcjected temperature decrease attributed to hypo-
limnitic releases through the cone valves are based upon the
2010 power demand simulation. Using the 2002 power
simulation, prciect releases and spills would occur more
frequently and with greater magnitude. Therefore,
downstream temperature changes would be more pronounced.
Additionally, revised rule curves {see comment on 2-154 (i)
Project Operation) would increase the amocunt of water
spilled or released in some years anéd would further increzse
this impact. These considerations should be discussed."

RESPONSE:

Project releases and spills would cccur more frequently and
with greater magnitude at lower energy demands than used in
the "2010" power demand simulatiocn (7791 GWH demand). This
is illustrated in Table E.2.58 of the FERC License
Application where flow releases early in the project (year
2002, 5748 GWH demand) are compared with releases later in
the project (year 2010).

In most cases the increased frequency and magnitude of
releases would result in more pronounced downstream
temperature changes {(i.e., outflow temperatures lower than
natural temperatures). The lcwer limit cf these releases



RESPCNSE TO COMMENT B.29 (cont.):

would be 4°C, since this will be the reservoir temperature
at the depth where the fixed ccne wvalves are located. This
lower limit would occur if there is noc powerhouse flow or no
spiliway flow. As powerhouse flows cor spills are increased,
the composite outlet temperature would be higher. See also,
Responses to Comments B.22, B.23, and B.30.

The more pronounced temperature changes caused by the
increased frequency and magnitude of releases may be
significant in terms of the temperature changes. With a
higher energy demand, there would be no releases during dry
and average flow years, and therefore, summer outlet
temperatures during the year may, for example, approximate
8°C. With a lower energy demand such as may occur in the
early years after Devil Canycn powerhouse comes cn-line,
releaces will occur abcut seven years in 16, instead of
about the four vears in 10 expected later in the life of the
Prcject, In the years where releases would not cccur with a
higher energy demand, but would with a lower energy demand,
releases will approximate powerhouse flows (see FERC License
Application Table E.2.58). Using this as an example and
assuming 4°C water is released frcm the cone valves and 8°C
water is discharged through the powerhomnse, the resultant
outlet temperature would approximate 6°C. This would ke
significantly different from the 8°C cutlet temperature
example cited above.

During wet vears, when releases cccur irrespective of energy
demand with hicher energy demand levels, 6°C outlet or
possikly 4°C outlet temperatures may occur {see FERC License
Application Figure E.2.315). Therefore, the difference in
outlet temperatures between higher and lower energy demand
levels is that with a lower energy demand level, the
frequency of occurrence of releases and, hence, potentiall
lower outlet temperatures is increased.

In comparing the year "2010" energy simulation with the year
"2002" energy simulation, assuming 1981 flow data, it is not
clear whether the downstream temperature change would be
more pronounced. The 2010 simulation indicates a flow
release cf 26,900 cfs through the cone valves and of 8100
cfs through the powerhouse during the period of maximum
release (August 19-25). The 2002 simultation indicates a
release of 31,600 cfs through the cone valves and a
pcowerhouse flow of 12,400 cfs through the powerhouse during
the period of maximum release (August 12-18). 2Although the
release throcugh the cone valves is greater in the 2002
simulation, the pocwerhouse flow is alsc increased. Since
the pcwerhouse flow is drawn from near the surface, the
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RESPONSE TC COMMENT B.29 (cont.):

temperature will be hicher. The net outlet temperature in
the 2002 simulation is not calculable, but would probably be
near the 4.7°C temperature predicteé by the DYRESGHM model for

- the 2010 simulation. The temperature would probably ke

slightly warmer, but in any case, it would not be less then
4°C.

Rule curves revised because of the lower energy demand would
not increase the amount of water spilled or released. The
increased releases occur because of the decreased energy
demand. The rule curves serve to optimize energy prcduction
based on historical flow information by minimizing flow
releases and maintaining a high head. When the reservoir
water surface elevation increases above the rule curve
elevation, energy prcductiocn is increased until either
system energy demand 1s met cor the reserveir elevation is
lewered to the rule curve elevation. Therefore, with a
lower system energy demand, the reservoir will tend to £ili
sooner if system ernergy needs are met by the project and
more releases will occur.



COMMENT B.3C:
"Exhibit E, Chapter 2
"Z2-167 para. 2

"We understand it is desirable to minimize the elevation of
the cone valve outlet above the tailpool in order to
minimize dissolved gas supersaturation. However, could the
cone valve intakes be placed higher within the dam, as at
Watana, to allow warmer epilmnitic waters to be accessed?
This could reduce temperature impacts during releases.”

- RESPCNSE:

The fixed cone valves at Devil Canyon serve three functicns
as indicated in the FERC License Application {(page 2-7-8):

1. To provide acceptable nitrogen supersaturation levels
for releases resulting from flocods having recurrence
intervals of less than 50 years:;

2. To provide an emergency drawdown for the reservoir
should maintenance be necessary on the dam or
appurtenant facilities; and

3. To act as a diversicn facility during the latter part
of the construction period.

The latter two of these uses require low-level intakes to
the outlet works.

It would be possible to place additional intakes at a higher
level at additional cost. For example, these intakes might
be placed at El, 1365, 40 feet bhelow the operating Devil
Canyon water level. The temperature of the water at this
level during the period July through October, when the
majority of releases through the valves would occur, wculd
be approximately 1.5°C warmer than at the current low intake
level {(Figures E.2.213, E.2.214). The License Application
indicates the simulated project operation for year 2010 load
fcrecasts and water year 1981 hydrologic and meteorologic
conditions would give the lowest cutflow temperatures of
approximately 5°C. Based on the information contained in
Takle E.2.58, raising the temperature cof the cone valve
discharge by 1.5°C would raise the net cutflow temperature
to approximately 6°C, an increase of approximately 1°C,

-
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COMMENT B.31:
"Exhibit E, Chapter 2
"2-167 Mainstem

"The discussion of temperature impacts presented in this
section is based upon the model HEATSIM. Again, confidence
in this model is low, as it does not allow for tributary
input and was based upon data from water year 1981, This
year was very unusual in that a relatively warm June was
fecllowed by a ccol July. Results from HEATSIM show that
maximum upstream movement of (¢°C water would occur near
RM 119 in mid-January. This front would remain there toc
briefly for significant ice formation to occur. This
assessment should be re-evaluated in light of the new
mocdeling efforts.™

RESPONSE:

Please refer to Response to Comment B.6. The program for
reservoir and stream temperature and ice studies is given
therein.

CCMMENT B.3Z:

"Exhibit E, Chapter 2

"2-169 (ii) Ice; Reservoir

"Formation and degradation of an ice cover on the Tevil
Canyon reservoir would seem to have important implication on
reservoir temperatures, stratification, and downstream
temperatures, This implies a need for temperature modeling
of the reservecir beyond December 31.

"Ice modeling deficiencies have been discussed previously.
Accordingly, we believe it is apprcpriate to re—-evaluate the
need for this mocdeling in light c¢f the new riverine
temperature model SNTEMP."

RESPCONSE:

As discussed in the Power 2Zuthority's Respcnse to FERC
Schedule B Reguests for Supplemental Information No. 28, a
work plan is being implemented to refine the calibraticn of
the DYRESM model using additional data obtained from the
Eklutna Lake.




RESPONSE TO COMMENT R.32 (cont.):

2n ice subroutine develcped by Hamblin and Patterson (in
preparation) has been incorporated in the DYRESM model and
the model is keing calibrated using Eklutna ice measurements
from December 1982 tc March 1983. (The ice subroutine hsas
been extensively tested and improved by Hamblin on several
Canadian lakes such as Kootenay Lake and Babine Lake in
British Columbia and Char Lake on Cornwallis Island in
Northwest Territories.) The calibrated model will be used
in the temperature mcdeling for Watana and Devil Canycn
beyond December 31 to take into account formation and
melting of ice in the reservoirs.

REFERENCES
Alaska Power Ruthority, Response to FERC Schedule B Requests
fcr Supplemental Infcrmation on Exhibit E, Chepter 2, No. 28
(1983), previously sukmitted to the FEEC on September 1,
1983,
Hamblin, P. F. and 3. C. Patterson, Mcodeling of Temperature
Profiles in Lakes and Reservoirs Subject to Winter Ice Cover
{in preparation).
CCMMENT B.33:
"Exhibit E, Chapter 2

"2-170 Talkeetna to Cock Inlet

"At this time, ice conditions have nct been modeled belcow
Talkeetna and these statements remain unsupported. The
impact of increased staging should be discussed here and the
length of time ice formation could be delayed should be
presented.”

RESPONSE:

It is correct that ice ceonditions have not been modeled
helow Talkeetna. The Power Authority believes that the
major change in ice regime will be in the reach from Watana
to Talkeetna and therefcre studies have been concentrated in
this reach.
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RESPONSE TO COMMENT B.33 {cont.):

Bowever, ice conditicns in the Lower Reach are discussed on
pages E-2-50, E-2-127, and E-2-170 of the FERC License
Application.

Because of the higher winter flows in the Lower River, the
progress of the ice front upstream from the mouth is
expected to be slower. This is likely to lead to thicker
ice near the mouth and somewhat thinner ice near Talkeetna.
The thicker ice near the mouth is not expected to produce
large stage increases because of the large number of
channels in the lower river and the high discharge capacity.

The total vclume of ice delivered to the Lower River is
expected to he reduced with-project because the large
contributicn of ice from upstream of Watana will be
eliminated with the Proiect in place.

Please alsc refer to Response to Ccomment B.6.

CCMMENT B.34:
"Exhibit E, Chapter 2

"2-171 {v) Total Dissolved Gas Concentration

"We do not agree that "no supersaturated conditions will
occur downstream from the Devil Canyon Dam." Spills will
occur periodically, for which no gas mitigation is prcposed.
The cascade spillway design, which wcould reduce gas
supersaturation during spills, was rejected. Additiorally,
the cone valves remain untested in their proposed size and
configuration. At best, they will prevent any increase in
gas ccncentration from occurring. In a report on nitrogen
supersaturation {Acres, 1983) investigating the impact of

- eliminating cone valves at Watana, the author notes

"Determination of the initial saturation level below Watana
has not been finalized due to uncertainties in the effect cn
dissolved gas saturation of powerhouse operations, outflow
water temperatures and distance of fall and depth of water
plunge below the dam. High volume spills falling cver the
spillway could cause significant scour in the plunge pool
below the dam. Supersaturaticn levels resulting from
entrained air bubkles going into solution as water plunges
through the depth of this scour hole could yield the
{supersaturaticn) values c¢on the upper end of this range."



COMMENT B.34 (cont.}:

Shoulé such values occur, supersaturated water is likely to
be passed through Devil Canyon."

RESPONSE:

The FERC License Application {page E=-2-171} indicates that
for flcods having a recurrence interval ¢f greater than 50
years, the spillway would be cperated, in additicn to the
powerhouse and fixed cone valves. In this case, the
discharge passing over the spillway f£lip bucket would enter
the river and may become supersaturated. The amcunt of
supersaturation of the total release from Devil Canyon Dam
would depend on the ratic of the spillway flow tc the flow
through the cone valves and powerhcuse.

The FERC License 2Applicaticn indicates that for fiocods
having a recurrence interval of less than 50 vears, releases
from Devil Canyon Reservoir would be made with the
powerhouse and fixed cone valves, thus minimizing the
potential for nitrogen supersaturation (page E~2-187). The
expected performance cf the cone valves with respect to
preventing downstream nitrogen supersaturaticn was verified
through prototype tests at Lake Comanche as documented in
the Lake Comanche Dissolved Nitrogen Study, by FEcolocgical
Analysts, Inc., incorporated by reference in the FERC
License Application (page E-2-188). The performance cf the
fixed cone valves with regard to minimizing downstream
nitrogen supersaturation is expected tc be similar to that
reported in this study. Hydraulic ccmputaticns documented
in a memcrandum prepared by Acres American, Inc. for the
FERC License Applicaticn indicate that the jet issuing from
the cone valves would plunge less than one foot into the
tailwater. The expected supersaturation from this plunge
would be less than 2 percent based on the rule of thumb of
percent supersaturation for every £foot of plunge bkelow
tailwater level.

(%}

The characteristics of the fixed cone valves at Watana Dam
(78-inch diameter, maximum head 625 feet) and Devil Canyon
Dam (102 inch diameter, maximum head 405 feet and 90-inch
diameter, maximum head 525 feet) are ploctted on a graph of
wcrld experience with fixed ccone and hollow jet valves (see
Figure B.24.1}. Note the valves propocsed for the Susitna
Project do not represent significant departures from the
world experience. However, experience with large valves at
high loads is somewhat limited. In addition, the manifold
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RESPONSE TCO CCOMMENT B.34 (cont.}:

arrangement at Watana is not common. In order to provide
conservatism in design to minimize the potential for vibra-
tion induced damage to the valves, they are designed to
operate at approximately 80 percent of their capacity. This
is similar to a restriction on valves at New Melones.

During detailed design of the wvalves, careful consideration
of vibration will be included in determining valve component
strengths and in designing the manifold at Watana.

The cascade tyvpe spillway considered for Watana Dam was
rejected in the Feasibility Report for technical and
economic reasons. A summary of the Watana layout selection
is given in Volume 1, Section 9, of the Susitna Hydro-
electric Project Feasibility Report. The cacscade spillway,
which wculd be expected to reduce nitrogen supersaturaticn,
was rejected in favor of the fixed cone valve, and conven-
tioral spillways. Although it is generally thought that the
cascade spillway dces not produce excessive nitrogen
supersaturation, we know of no conclusive evidence that this
is true.

The report which is qucted in this Comment was supplied to
the FERC as part of its Request for Supplemental Information
dated Aprii 12, 1983 (page 31, Item 1). The passage cited
is incomplete and represents the expected conditions if

fixed cone valves are not utilized at Watana Dam. The full
quote is given below:

Determination of the initial saturation level below
Watana has not been finalized due to uncertainties in
the effect on dissolved gas saturation levels of
powerhouse cperaticns, outflow water temperatures, and
distance of fall and depth of water plunge below the
dam. BAn expected range of supersaturation values has
been tested and the results shown on Table 1. Review
of limited available literature indicates that levels
could exceed 155 percent; for the Watana dam 110 and
155 percent represents the expected range assuming no
fixed-cone valves are used. High volume spills falling
over the spillway could cause significant scour in the
plunge pcol helow the dam. Supersaturation levels
resulting from entrajined air bubbles going into
solution as water plunges throuch the depth cf this

scour hole could yield the values on the upper end of
this range.

The quoted report provided the basis for maintaining the
fixed cone valves in the project layouts. The use of fired
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RESPONSE TO COMMENT B.34 {cont.):

cone valves to minimize nitrogen supersaturation at Watana
Dam is given in the FERC License Application (page E-2-132).

"REFERENCES

Ecological Analysts, Inc., Lake Comanche Dissolved MNitrogen
Study (1982).

Acres American, Inc., Nitrogen Supersaturation Studies
Memorandum (September 13, 1882).

Acres Bmerican, Inc., Susitna Bydroelectric Project
Feasibility Report, Volume 1, Section ¢ (1982), previously
submitted to the FERC on March 15, 1982.




COMMENT EB.35:

Exhibit E, Chapter 2

"2-181 6-Mitigation, Enhancement, and Protective Measures

"The key mitigation feature concerning anadromous fisheries
impacts is the establishment of a downstream release
schedule which avoids or minimizes habitat loss. We do not
feel that the suggested minimum flows will meet this
objective, nor do we believe that a satisfactory rance cf
potential flows has been considered. It is apparent that
several significant project modifications are imminent, and
that these may change the economics of the project and, in
turn, the availability of water for in-stream uses. The
DEIS shculd present a complete analysis of potential flows
comparing their effect on both f£ish habitat and eccoromics.”

Suggested minimum flows are subject to negotiation pending
the results of present and future ernvironmental impact

studies. Proposed minimum flows were selected according to
criteria listed on pages E-2-55 through 64, and were
selected from a range of seven flow scenarios. Three

additicnal scenarios were considered in responses to FERC
comments that were submitted to the FERC in July 1983 as
supplemental informaticn to the License Applicaticn. For
additional responses to flow recime comments, please refer
tc Responses to Comments F.2 and F.3.

For responses to ccmments cn project changes, see Responses
to Comments B.1-B.4.

COMMENT B.36:

"Exhibit E, Chapter 2

"2-186 para. 3

"The concept of providing a low-lievel portal to reduce
temperature impacts during the second vear of £illing was
being considered by the APA. What was the ocutcome? This

paragraph implies that this mitigation £feature has heen
dropped.”

my
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RESPONSE TO COMMENT B.36:

The cocnsideration of a lcocw-level outlet portal has been
dropped from further consideration. The consideration of
the low-level portals were an option to mitigate pctential
impacts of altered water temperature to f£ish populations
downstream of the proposed project which cecould occur only
during certain periods cif the second yvear of initial
reservoir f£filling. However, the costs for including the

‘structure were considered excessive for the low potential

for impact suggested by the predicted temperatures and the
extremely brief period involved.

COMMENT B.37:

"Exhibit E, Chapter 3:

-

"The discussions of Species Biolcgy and Habitat Utilication
would be greatly improved by inclusion of the 1982 and 1983
fisheries research done by the Alaska Department of Fish and
Game (ADFG), AEIDC, and others. Information on juvenile
salmonids is limited, particularly for the lower river.
Future study emphasis should be directed below, as well as
above Talkeetna. The use of this reach by salmonids is
poorly studied, other than for migrations. For example,
recent ADFG studies have shown juvenile chum salmon may
spend as much as three months in freshwaeter prior to
outmigration, and that sloughs within the upper and lower
river may provide important rearing habitat. This rearing
would take place following emergence from mid-April to June,
a period when significant reductions in flow will cccur in
the lower Susitna. Today, we have no data which gquantify
this use, or from which we can identify impacts to habitat
brought on by lowered flows and water levels."

RESPONSE:

To the extent possible, data collected in the 1982 fielid
season were included in the FERC License Application.
Additional data and analyses, including quantification of
the response c¢f juvenile rearing habitats to flow variation
upstream and downstream of Talkeetna, are presented in the
ADF&G 1982 Phase II Reports, 1983; ADF&G 1982 Synopsis
Report, 1983; and the AEIDC Preliminary Aquatic Habitat
Assessment Report all of which were submitted to FERC
Cctober 31, 1983.




RESPONSE TO COMMENT B.37 (cont.):

Reducticon and analysis of the data cocllected in the 1983
field seascn is currently being periormed. Since these data
had not been collected at the time the FERC License
Application was submitted, they could not be incorporated in
the discussion. For the most part, the 1983 data will
enable a refinement of the information and analysis
presented in the FERC License Application.

Data pertaining to juvenile salmon rearing habitats both
upstream and downstream of Talkeetna are presented in the
ADF&G 1982 Syncpsis Report. Habitat relationships (i.e.,
habitat guality indices vs. mainstem flow) are presented for
gsloughs, tributary mouths and side channels in Appendix F of
the Synopsis Report. The relationships are presented for
the following study areas:

Sites Sites
Upstream oL Downgtream
Species Talkeetna of Talkeetna
Chinoock Whisker's Creek and Slough Goose Creek and Side

Channel Rabidecoux Creek
and Slough Birch Creek
and Slough

Coho Lane Creek and Slough 8 Sunshine Creek and Side
Channel Birch Creek and
Slough
Sockeye Slcuch 8aA Birch Creek and Slough
Slough 19
Chum Lane Creek and Slough 8 Birch Creek and Slough
Slcugh 62

It is obvious that the use of the reach of the Susitna River
downstream from Talkeetna has been studied extensively for
aspects other than migration.

These studies have not been directed toward specifiic species
of juvenile salmon. However, results of the studies seem to
place considerable emphasis on chinock salmon juveniles.
Chum salmcn do not appear to be emphasized principailly
because they were not present in these habitats in
sufficient numbers to allow analysis. One could infer then
that chum salmcn are not particularly prone to using these
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RESPONSE TO COMMENT B.37 {(cont.):

habitat types. In fact, it appears from the discussion oi
the results presented in Appendix F of the 1982 Synopsis
Report (1983) that chum salmen juveniles use a broader range
of habitats than the other three species.

Results c©f the 1983 field studies will determine to what
extent chum juvenile rearing does occur in fresh water and
will provide additiocnal information on the types cf habitats
in which the juvenile chum are found and how these habitat
tvpes respond to changes in mainstem discharge.

As demonstrated in the ADF&G Phase II Reports, considerable
information is available to quantify the use cf the lower
river habitats by salmon and how these habitats will respond
to changes in mainstem discharge.

REFERENCES

ADF&G, Susitna Hydro Aguatic Studies Phase II Report,
Synopsis of the 1982 Aquatic Studies and Analysig of Fish
and Hakitat Relationships (1983), previously submitted to
the FERC on October 31, 1983.

AEIDC, Susitna Hydroelectric Project Draft Aguatic Impact
DAssessment: Effects of Project-Related Changes in
Temperature, Turbidity, and Stream Discharge on Upper
Susitna Salmon Resources During June Through September
(1982}, previously submitted tc the FERC on Octcober 31,
19863.




COMMEMT B.38:
"Exhibit E, Chapter 2
"3~101 para. 3

"Recent modeling by the AEIDC indicates that temperature
changes may exist below Talkeetna. Turbidities would likely
increase in winter."

RESPONSE TO COMMENT E.38:

A comparison of simulated Susitna River temperatures for
natural conditions and one- and two-dam operational cases as
develcoped by the AEIDC for the Power Authority is given
below for locations downstream of the confluence with the
Chulitna River. These numbers are scaled off of Figures 10
and 11 of the preliminary report on the effects of
project-related changes in temperature, turbidity, and
stream resources during June through September {(AEIDC, 1983}
which was transmitted to the FERC on 10/31/83. (The final
version of this report, incorporating agency comments,
should be available by March, 1984.)

Table 1
Natural
Condition Operational Temperatures
Temperature Cne Dam Two Dam
Locaticn Month {°C) {°C) (°C)
Chulitna June 5.1 8.0 7.9
Confluence July 9.0 g.4 8.0
dugust 8.4 8.4 7.6
September 5.9 6.8 6.7
Sunshine June 9.0 8.2 7.9
July 8.8 8.2 8.0
August 8.3 B.2 7.6
September 5.9 6.7 6.6

The Response to Comment B.16 summarizes natural temperature
ranges and Susitna River temperatures downstream of the
Susitna-Chulitna confluence during Watana filling, as taken
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RESPONSE TO CCMMENT B.38 (cont.):

from the akove referenced report, is given belcw. A
preliminary estimate of the impact on salmon of these
temperature changes is given in the previcusly referenced
report.

Table 2
SIMULATED SIMULATED TEMPERATURE
PRE-PRCJECT RANGE
MONTH TEMPERATURE RANGE SECOND YEAR QF FILLING
MAXIMUM MINIMUM CoLD AVERAGE WARM
JUNE 16.3 8.2 7.8 7.9 8.2
JULY 11.2 9.0 8.4 9.5 10.2
AUGUST 10.2 7.9 7.1 g.c e.¢
SEPTEMBER 6.1 4.3 4.3 5.5 5.7

As can be noted from Table 1, the maximum differences
between natural and with-project conditions are 1.1°C and
1.2°C for the month of June for one-dam and two-dam
operational cases.

The context of the referenced paragraph (page E-3-101,
paragraph 3) apparently refers to the open-water season.
During the open-water season, the high suspended sediment
concentration of the Chulitna River will dominate the
turbidity downstream of the confluence. Even though Susitna
River turbidity is expected to decrease upstream of the
confluence, the FERC License 2Zpplicaticn indicates

{(page E-3-101) that "* * * high turbid flows in the Lower
Susitna River may still inhibit £ish passage at times as
well as limit benthic production * * * " The expected
increase in winter turbidity levels is discussed in the
License Application (E-2-129 to E-2-131). The AEIDC report
discusses the potential impacts of changes in turbidity
levels.

REFERENCES

AEIDC, Susitna Hydroelectric Project, DPraft Aquatic Impact
Assessment: Effects of Project-Related Changes in Tempera-
ture, Turbidity, and Stream Discharge on Upper Susitna
Salmen Resources During June Through September ({1983),
previously submitted to the FERC on October 31, 1583.



COMMENT B.39:
"Exhibit E, Chapter 3
"3-102 para. 3

"The statement that (flow) reductions less than 10 percent
are not expected to impact fish is nct supported in the
absence cof any data regarding habitat value changes with
incremental flow. Significant flow changes will exist in
the lower river for at least seven months of the vyear.”

RESPCNSE:

The statement of no significant impact to fish haskitat as =&
result of a nine percent decrease in flows must be put into
perspective with respect to the context in which the
statement is made. First of all, the statement was made in
reference to flow at the Sunshine Gaging Staticon at the
Parks Highway Bridge and it was made in reference to flow
reducticns which are anticipated during October in the first
and second vears of the Watana Reservoir.

Under existing conditions, the mean monthly average flow at
the Sunshine Station is 13,966 cfs as shown for October in
Table E.2.9 cf the FERC License Application. Monthly
average flows £for October at the Sunshine Staticn wvaried
from 18,555 cfs to 9,416 cfs during the 32-year period of
records used for the analysis. Based on this range and mean
0of the monthly averages, the habitats in this reach of the
river encounter as much as a 32 percent increase or as much
as a 33 percent decrease in flow from year to year. A 10
percent reduction in the mean monthly average flow is well
within the range experienced at the Sunshine Station under
natural conditions as is a 26 percent reduction.

Further analysis using discharge rating curves (RaM
Consultants, Figure B.39.1; USGS, Table B.39.2) indicates
that a 10 percent reduction in the mean monthly average
flows (13,966 cfs reduced to 12,570 cfs) translates to a
water surface elevation change of approximately 0.25 feet or
3 inches. Similarly, a 10 percent reduction of the highest
recorded monthly average f£low (18,555 cfs reduced toc 16,700
cfs) translates tc a water surface elevation change cf
approximately 0.3 feet or 3.6 inches and a 1C percent
reduction cof the minimum recorded monthlyvy zverage flow
{9,41¢ cfs reduced to 8,475 cfs) translates tc a water
surface elevation change of approximately 0.2 feet or 2.5
inches. A similar analysis can be performed for other
months in which decreases will be expected with somewhat
similar results.
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RESPONSE TO CCMMENT B.39 (cont.):

It must further ke noted that these water surface elevation
changes in this reach are maximized since the river at the
gaging station is restricted relative to the river channel
upstream and downstream of the station.

Habitat relationship curves for juvenile salmonids zre
available for this reach of the river (ADF&G, Phase II
Synopsis Report (1982)).

REFERENCES

ADF&G, Susitna Hydro Aquatic Studies Phase II Report,
Synopsis of the 1982 Aquatic Studies and 2Zralysis of Fish
and Habitat Relationships {1$83), previously submitted to
the FERC on Cctober 31, 19283,
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CCMMENT B.40:
"Exhibit E, Chapter 3

“3-13]1 Mainstem Habitats

"The statement that the ice- front is expected to form
between Talkeetna and Sherman conflicts with the statement
on page 2-169 which projects open water during winter for
the Devil Canyon to Talkeetna reach.”

RESPONSE:

FERC License Application Section 2.3.2(c)[ii] (page E~3-131)
paragraph 3 is in errcr. The correct description of the ice
front is found in FERC License Application Secticn 4.2.3

(c) [ii] Devil Canyon to Talkeetna (page E-2~169). FEPRC
License Application Figures E.2.218 to E.2.222 show the
expected Susitna River temperatures for the reach between
Devil Canyon Dam and the Chulitna River ccnfluence for the
period October 15 to April 30. Impacts resulting from the
altered ice conditions are discussed under Operation of
Watana Pam (FERC License Application Section 2.3.1(c) [ii]
page E-3-106).

Operation Impacts (FERC License Application

" Section 2.3.2(d}Y[iii]) should alsc be corrected. The first

paragraph on page E-3-134 should read:

"The most significant downstream impact resulting from
the addition of Devil Canyon Dam will be the change in
winter water temperature, which will cause the Susitna
River between Devil Canyvon and Talkeetna {RM 92) to be
ice-free. The river stage in this reach will be lower
than the stage present under an ice cover. This change
will reduce available habitat in areas that previcusly
formed an ice cover, as was discussed for impacts
associated with Watana Dam (Section 2.3.1{c)})."

Current studies of ice and temperatures are described in the
Response to Comment B.6. These studies will allow a betterxr
representation cf potential ice-related impacts downstream

-of Devil Canyon Dam.
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CCMMENT B.41:
"Exhibit E, Chapter 3

"3-14S% 2.4 - Mitigation Issues and Mitigating Measures

"The NMFS has reviewed those evaluation species proposed by
the U.S. Fish and Wildlife Service and concur with their
selection. We believe it is important to include scckeve
here, as this species is important within the lower river.
Its elimination from the evaluation species list exemplifies
the lack of concern over lower river impacts.”

RESPONSE:

Sockeye salmon are an important species within the Susitna
Basin and have been extensively studied in conjunction with
cther species. For example, sockeye are sampled by
fishwheels and cutmigrant traps, during spawning grounc
surveys, and during rearing studies. As a result, a
considerable amount of informaticn has been develcped cn
this species, primarily from ADF&G 1582 and 1983 field
studies (ADF&G 1983). Continuing studies will refine this
information. Therefore, the noninclusion of scckeye on the
evaluation species list should not be interpreted as
evidence of a lack of concern for this species.

As part of their life cycle, sockeye reguire a lake for
rearing and generally spawn in nearby inlet or outlet
streams of these lakes. The vast majority of the sockeye in
the Susitna Basin are found to spawn and rear in these types
of habitat. HNone of these types of habitat are expected to
be potentially impacted by the procject.

Existing information indicates that sockeye utilize the
mainstem downstream from Talkeetna primarily as z migratory
corridor, moving to spawning areas and outmigrating from
rearing areas. Scockeye salmon that are found in the
Talkeetna to Devil Canyon reach utilize sloughs for
spawning. These fish comprise less than approximately two
percent of the total escapement to the Susitna Basin (see
FERC License Application Fiqure E.3.8 of Exhibit E,
Chapter 3). According to ADF&G, it is prcbable that these
fish are stravs from the Chulitna and Talkeetna watersheds
rather than being & separate stock. - :

The fry produced from these spawners either move down to the
Lower Susitnra River to overwinter or do not currently
survive in the upper river (ADF&G 1983).



RESPONSE TO COMMENT B.41 (cont.):

Since other species, primarily chum salmcn, are more
numercus and spawn in areas {sloughs, side-channels and
mainstem) potentially affected by the project, the scckeye
were not selected as one of the evaluation species. It is
anticipated, however, that mitigations proposed to maintain
productivity of the other species {again, primarily chum
salmon) should 2llow sockeye to be maintained as well (see
FERC License Application Exhibit E, Chapter 3,

page E-3-149).

REFERENCES
Alaska Department of Fish and Game, Susitna Hydro Agquatic
Studies Phase II Report, Vol. 2, ARppendix 2-H (1983},
previously submitted to the FERC on Octcber 31, 1983,
COMMENT B.4Z:
"Exhibit E, Chapter 3

"3-150 2.4.3. Mitigation of Construction Impacts Upon
Fish and Aquatic Habitats

"As previously stated, we have not received a design
criteria manual or a constructicn practices manual and are
not aware that either dccument is presently being
developed.”

RESPONSE:

Exhibit E, Chapter 3, Section 2.4.3 cf the License
Application discusses a Design Criteria Manual as it would
address protection of natural resources.

The FY 1985 budget includes funding for preparaticn of a
design criteria manual. No design activity is planned
until, after July, 1985 (FY 1986 budget). Thus, the Design
Criteria Manual can be completely reviewed and commented
upon by agencies pricr to any design activity.

The intent of the Deisgn Criteria Manual is to draw tcgether
into a single volume design criteria which incorporate
inputs from environmental analysts. Treating these criteria

"z,
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RESPONSE TO COMMENT B.42 (cont.):

early in the process and in a generic manner will enzble the
Power Authority to establish a standard of performance over
many project activities that would otherwise be dealt with
by numerocus case by case decisions. It is anticipated that
resource agencies will review and comment on appropriate
portions of the Manual through their permitting role or
because of their expertise. Exhibit E, Chapter 3,

Section 2.4.3 of the License Application identifies a number
of activities that would be treated by the Design Criteria
Manual. For example: stream crossings, culvert design and
installation, erosion control, material removal and site
reclamation.

In a comparable manner, the Construction Practices Manual
would address various constructicn or coperaticnal
activities. For example: spill prevention and control,
nazardous waste storage and control.

The Power Authority intends toc have a Construction Pracitices
Manual prepared prior tc any construction activity. This
manual would be the joint product of the Design Consultant
and a yet tc be selected Construction Manager. Current
planning envisions selection of a Construction Manager at
least one year before construction begins. It is
anticipated that resource agencies will have the opportunity
to review and comment on the Construction Practices Manual
prior to any construction activities, and that construction
specificaticns would include by reference both the Design
Criteria and Construction Practices Manuals.

The Design Criteria Manual, the Construction Practices
Manual and, as required, contract specifications will define
performance standards and facilitles specificaticns for the
protection of environmental resources that bidders must
incorporate into their bids.

COMMENT B.43:

"Exhibit E, Chapter 3

"3-1€1 (ii) Measures to Avoid Impact

"We question the conclusion that, of the three factcrs
contributing tc access, the project will only affect the
stage at the mainstem. Pcst-project changes may include
vegetative encroachment, high velocity scouring, diminished
flocd flow, and altered ice processes; any of which could



COMMENT B.43 (cont.):

impact channel geometry. Slough flow could be altered by
decreased groundwater flow attributable to lowered mainstem
stage."

RESPONSE:

The FERC License Application (pages E-2-112 and E-2-~113)
discusses the potential for impacts on channel gecmetry and
slough flow resulting from project operation including thcse
resulting from aggradation at the entrance of sloughs and
vegetation encroachment. The FERC License Application

{page E-=3-165) also discusses access mitigation measurec
which will be employed if the access is adversely impacted
and project flows in August do not create sufficient water
depth to affect these impacts.

The Power Authority anticipates that the DEIS will discuss
these factors based orn reasonably availakle data.

CCMMENT B.44:

"Exhibit E, Chapter 3

"3-162 Winter Flow Regime (October—-Aprilj}

"Productive slcughs that will be overtopped more frequently
than once every five years will be protected." How would
these slcughs be identified? It would seem that this
determination would require precise knowledge of the ice
front location and the effect of ice staging on water
elevations. Is this information available?

"ILimited winter flows could be considered toc reduce the
potential of overtopping."”

RESPONSE:

The License Application (page E-3-163) indicates that1
productive slouchs designated 8, 82, 8B, 8C, Moose, A™, B,
9, 92 and II would need prctective berms to prevent
overtopping by ice induced water stage increasesg in the
winter. This determination was kased on the ice simulations
carried out for the FERC Licence Application and provided a
conservative estimate for the purpose of estimating the cost
of this mitigation measure. A more accurate determination
of the sloughs reguiring proctective berms can ke made when
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RESPONSE TO COMMENT B.44 (cont.):

the results of current instream ice studies are available.
These studies are described in the Respcnse tc Ccomment B.6.
Briefly, these studies will simulate ice front progression
anG water surface staging for ccld, average and warm
winters. Based on results of these studies and flocd
frequencies under post project conditions, sloughs subject
to berm overtopping mcre freguently than once in five vears
can be determined. Monitoring of slough conditiens during
prcject operation alsc will provide additional information
which may indicate where sloughs for which protective berms
should ke constructed.

Please refer to the Response to Comment B.20 for a
discussion on the establishment of maximum winter flows.



COMMENT B.45:
"Exhibit E, Chapter 3
"3-162 para. 1

"We cannot find slough B within the other license documents
or supporting literature."

RESPONSE:

Slough B is a minor slough asscciated with the upstream berm
complex of Slough 8A between rivermiles 126 and 127. The
location is identified on Figure E.3.15 from Volume 6B,
Exhibit E, Chapter 3 of the FERC License Application.

2 more detailed map with the location ¢f Slough B can be
found in the ADF&G Phase II Final Report, referenced below,
Appendix Figure 2-G-3, page A-251,

REFERENCES

ADF&G, Susitna Hydro Aquatic Studies Phase II Report, Volume
2, Adult Anadromous Fish Studies, 1982 (1983), Appendix
Figure 2-G-3, page A-251, previously submitted to the FERC
on October 31, 1983.

CCMMENT B.46:
"Exhibit E, Chapter 2
"3-165 para. 1

"Are short-term augmented flows during the spawning season
being proposed here? &aAgain, it is difficult to understand
exactly what flow releases are being considered. We would
appreciate reviewing the criteria by which the referenced
sloughs were selected for rectifying measures. The DEIS

should state which measures each slough is to receive, the
reasoning behind each measure, and the expected impacts to

]
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COMMENT B.46 (cont.):

thcse sloughs not receiving this treatment. Sloughs 16 E,
20, and 22 all are expected to have acute access problemes zat
project flows. Why have these not been included?
Conversely, no access problems are foreseen for slcugh 11,
vet it is to be mecdified. To our knowledge most of these
sloughs have not been sufficiently examined to allow for
identification of specific impacts; e.g., berm overtopping
access problems, and reducing upswelling."

RESPONSE:

Short-term augmented flcws are not presently proposed in the
FERC License Application. The Power Authority has proposed
te mitigate impacts to salmon spawning areas by measures
that will maintain access (see page E-3~165 oI License
Application) arnd spawning habitat (pace E-3-166). As part
cf the on-going analysis of flows reguired to maintain
aquatic habitats {see Response to Comment B.7), the Power
Authority will identify the necessity, for magnitude and
duration of such short-term augmented flows.

The criterion used for selection of sloughs to be maintained
was the level of use by spawning salmon (see FERC License
Application Table E.3.12). As stated in the application,
Sloughs 8, 8a, 8B, 8C, Moose, - A, B, 9, 9B, SA, 11, 17 and 21
supported over 97 percent of the chum and over 398 percent of
the sockeye that spawned in sloughs in 1981 and 1882.
Sloughs 16B, 20 and 22 were not ccnsidered for maintenance
as spawning areas because of the present low escapement of
spawning salmon (see Table B.4%.A).

At the time the FERC lLicense Application was submitted, the
analysis of access into Slough 11 had not been performed.
The results of the analysis are presented in Appendix B of
the ADF&G 1982 Synopsis Report. Based on this analysis, it
is likely that Slough 11 will not need modification to
assure accessibility to spawning habitat by adult salmon.
This, as well as other information resulting from ongcing
studies, will be used to continually refine the
environmental assessment and the mitigation plan.

At this time, data necessary to determine some of the tvpes
of modification described in the License Application exists
and could be utilized tc modify most of the side sloughs and
some of the upland sloughs (see Volume 4 of the ADF&G 1882
Phase II Basic Data Report and the ADF&G 1982 Synopsis
Report). For example, cn a tentative basis, mcdifications



RESPONSE TO COMMENT B.46 (cont.):

to maintain access will most likely be necessary for
Sloughs 9, 20 anéd 21. Specific identification of
modifications to be made for each potentially impacted
slough is dependent upon the quantification c¢f the response
of these slcughs to flow and temperature changes in the
mainstem and results of the ice modeling and groundwater
upwelling studies.

Table B.46.A

Peak Counts of Adult Salmon Cbserved in Sloughs 16BR,
20B, and 22B in 1981 and 1982

Chum Sockeye Pink

gl £z 81 82 81 g2

Slough 16B 0 0 0 0 0 0
Slough 20B 14, 30 2 0 0 64
Slough 22B NI NI NI NI NI NI

lNI‘— No information

Scurce: ADF&G 1981 (Anadromous Adult Report cf 1981 Data).
ADF&G 1283 (Anadromous Adult Report of 1982 Data).

REFERENCES

ADF&G, Susitna Hydro Agquatic Studies Phase 1II Basic Data
Feport, Volume 4, 1982 (1983), previously submitted toc the
FERC on October 31, 1983. .

ADF&G, Susitna Hydro Aquatic Studies Phase II Report, 1982
Synopsis {1983), previously submitted to the FERC on
Cctober 31, 1983.
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COMMENT B.47:
"Exhibit E, Chapter 3

"3-165 Access Mitigation

"Which eight sloughs are being proposed for access depth
modification? Why were these sloughs selected?"

RESPCNSE:

As discussed in the Response to Comment E.9, it was
determined that depth modification or some other type of
habitat modification at eight sloughs would provide
sufficient spawning hakitat to mitigate for the anticipated
loss of spawning habitat due to precject operation. Specific
gloughs targeted for habitat modificaticn have not zs vet
kteen assigned.

COMMENT B.48:
"Exhibit E, Chapter 2
"3-1¢5 para. 3

"What slough(s) was examined for the design criteria

presented? What is the depth of excavation required for
each slough?"

RESPONSE:

As &iscussed in the Responses to Comments B.9 and E.47,
specific sloughs have not been selected for habitat
modification. The design criteria presented stem from our
understanding of habitat conditions which provide suitable
spawning habitats. This understanding is derived from
detailed studies conducted at Sloughs BA, §, 11 and 21, &and
from literature pertaining to habitat modifications
performed in the U.S. and Canada.




COMMENT B.46G:
"Exhibit E, Chapter 3

"3-166 Spawning Habitat Mitigation

"Again, the design criteria presented here concern us. What
is the scurce of these data and how were they derived? At
this time we are unsure as to the probability or magnitude
of this impact, vet four (4} sloughs are to be modified,
producing 48,240 sguare feet of spawning hakitat. More
discussion is necessary and should await the results of
further analysis of the interaction of groundwater and the
mainstem."

RESPONSE:
As stated previously in the Response to Comment B.%, the

mitigation plan provides for as many as four systems to
augment groundwater upwelling. These systems may be placed

>

in sloughs or in other habitat types as necessary. The four °

systems are designed to provide as much as 48,24C sg. ft. of
upwelling area if this is necessary. The assumpticn of four
systems was made to evaluate the potential costs of this
type of modificaticn option.
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COMMENT B.50:
"Exhibit E, Chapter 3

"3-167 Scarifving Side-Channels

"The criteria by which four (4) sites were selected for this
mitigation should be presented and the sites identified."

RESPCMSE:

The mitigation plan as presented in the License Application
provides for scarification of four side channels,
Designation of which side channels will ke scarified depends
on which side channels might provide suitable depth and
velocity characteristics for spawning by salmon. Again it
was determined that by scarifving approximately four side
channels, additional suitable spawning areas could ke
provided. Specific selecticn of sites tc he scarified may

occur priecr to construction of the dam. However, it may ke
preferable to await regulation of the river to decide which
side channels would kenefit most from scarification. Please

refer to the Response to Comment B.9S.

CCMMENT B.51:
"Exhibit E, Chapter 3

"3-168 Slough Gravel Cleaning

"Why are three sloughs to be cleaned per year?"
RESPCNSE:

The cleaning of each slough on a yearly basis will probably
not be necessary to maintain spawning habitats. If eight
sloughs are selected for habitat modificaticorn and it is
determined that possibly four additional sloughs would be
benefited simply through cleaning, then cleaning three
sloughs each year would provide the desired frequency of
cleaning {once every four vears for each slough). Please
refer to the Response to Comment B.9.



COMMENT R.52:
"Exhibit E, Chapter 3

"3-168 Mainstem Spawning Beds

"The criteria by which two (2) sites for this work were
selected shcould be presented, and the sites identified.”

RESPONSE:

Few spawning sites have been identified in the mainstem
Susitna upstream of Talkeetna. Thus, it was determined
that, if maintenance of spawning habitat were performed at
two sites, sufficient habitat would ke provided to maintain
existing levels of mainstem spawning by adult salmon. The
selection of the specific sites to be maintained depends on
preferred hakitat characteristics of the salmon and the
condition available in the mainstem. Please reference the
discussion presented in the Response to Comment B.9 for
further details on the application of the maintenance
procedures.

CCMMENT B.53:
"Exhibit E, Chapter 3
"3-169 para. 1

"We are not aware of an ongoing project to analyze candidate
areas for mainstem spawning bed creation. Who is performing
this study?"

RESPONSE:

During the 1983 field season a reconnaissance study was
performed to identify potential mainstem sites for -
maintenance of spawning habkitats. This study was done by
E.W. Trihey & Assoc., R&M and Harza-Ebasco. These sites
consisted of locations downstream of islands in the main
channel. Substrate samples were collected by R&M and
Harza-Ebasco for aralysis of particle size distributions.
Additicnally, preliminary bed lcad and suspended sediment
analyses were performed to evaluate the stability of the
river bed under with-project conditions. & report of these
analyses i1s currently in preparation and will be provided to
the FERC when finalized. Please refer to the Response to
Comment B.9.
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CCMMENT B,.54:
"Exhibit E, Chapter 3

"3-17C Measures to Minimize Impacts

"It is nct clear when this paragraph is discussing Watana or
Devil Canyon."

RESPONSE:

The entire paragraph refers to both the Watana and
Watana/Devil Canyon. Watana will have a four-level
structure while Devil Canyon will have a two-level structure
(see FERC License Application Chapter 2, section 4.2.3

(c) (1) , page E-2-166). As stated, the twc-level structure
dces not allow as much flexibility as that at Watana, but
the stable water surface at Devil Canyon precludes the need
for additional intakes.




COMMENT B.55:
"Exhibit E, Chapter 3
"3-178 para. 1

"What is meant by the term 'enhanced slough’'? Would only
these sloughs be bermed?™

RESPONSE:

The term "enhanced slough" refers only to those sloughs that
are structurally protected or altered to maintain produc-
tion, as discussed in the FERC License Application on pages
E-3-177-178. Either enhanced or unaltered sloughs may be
bermed if it is determined this would help mzintain
procductivity.

COMMENT B.56:

"Exhibit E, Chapter 3

"2-182(a) Impact Mcnitoring of Salmon Populations

"Would continuation of existing fisheries programs also meet
the need of a long-term monitoring program? It may be
desirable to establish a specific study which is tailored to
these needs, and is more sensitive to changes within fish
populaticns.™

RESPCONSE:

The complexity and extensiveness of the existing fisheries
programs is greater than necessary for a project-related,
long-term monitoring program. Appropriate elements of the
existing programs will be incorporated into propcsed
long-term monitoring programs., Additionally, results of the
existing programs, including data gathered for the
evaluation of impacts, will be used to design an efficient
monitoring program.

As cutlined in FERC License 2pplication Chapter 3,

Section 2.6.2(a) and (b) {page E-3-182), proposed monitoring
programs will be sensitive to changes in fish populations.
Continucus reevaluation and redirection of the propcsed
study will be necessary to ensure proper utilization of
those study elements best designed to reflect £fish
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RESPONSE TO CCMMENT R.56 (cont.):

sensitivity and to produce study efficiency. Extensive
agency input will be requested and will be considered at
every step in designing the with-project fish monitoring
program.

CCMMENT B.57:

"Exhibit E, Chapter 3

"3-183 (i} Monitoring Slough Modifications

"What monitoring efforts would be expended on these slough
(and side channels) not receiving any modifications? These
areas will ccntinue to offer some fish hakitat .and should
also be provided for in the monitoring prcgram. Pericdic
removal of beaver dams, vegetaticn, or silts/debris mayv be
cdesirable. We are concerned with the apparent narrow sccpe
of this pregram, as it seems to consider only certain areas
above Talkeetna."

RESPONSE:

The monitoring of unmodified sloughs would be a portion of
the post-project monitoring program discussed in FERC
License Application Section 2.6.2(a), page E-3-182. This
monitoring program will be designed primarily to estimate
the adult escapement into the reach upstream from Talkeetna.

"Maintenance of all slcughs and side channels is not

envisioned because (1} it is anticipated that alternative
habitats will become available lower in the flocodplain, and
(2) the mitigation features proposed are expected to provide
sufficient habitat to maintain the present level of
spawning.

Also, details of the monitoring program are not final and
unmodified sloughs and side channels coculd be included in

‘the program, if warranted. Certainly this monitoring

program will not consider only the area above Talkeetna.

The issue of beaver control illustrates the potential for
conflicting obijiectives which need to be addressed by
resource manhagers. For example, shculd sloughs ke managed
for beaver habitat or fishery purposes? The Power
Authority's intent, as outlined in the Application, has been
to marnage for the fisheries resource ir the more productive
sloughs and to ailow the naturzl course of events to
continue in the less productive sloughs. This approach may
he modified as the mitigation details are refined and
agencies determine their management goals. Remcval cf silt




RESPCKSE TO COMMENT B.57 (cont.):

and debris was considered in Exhibit E {pages E-3-167, 168)
of the FERC License Application.

COMMENT B.58:
"Exhibit E, Chapter 3

"3-185 Mcnitoring of Fixed-Cone Valves

"This monitoring program is either pocrly described cr
inadequately designed. A 'one-time evaluation' of its
effectiveness is insufficient for any analysis. Would the
dissolved gas concentraticn of the reservoir waters near the
cone valve intake be measured at this time? Will the
valves' operational impacts on downstream temperatures ke
menitored?™

RESPONSE:

A detailed plan to monitor the effectiveness of the ccne
valves in reducing cr eliminating potential supersaturation
conditions will be developed and cocordinated through
consultation with the various rescurce agencies. The
one-time evaluation referred to in the FERC License
Application will be performed during a period that will
encompass varicus sets of conditions (e.g., various
combinations of releases from cone valves and the powerhouse
will be tested). The evaluation will ke performed djust
after the Watana Dam valves become operaticnal and will be
repeated when the Devil Canycn valves are completed.

The monitoring during this evaluation pericd will include
determinations of dissolved gas concentrations in reservoir
waters near the cone valve intake to determine baseline
-saturaticon conditions and measurements at various sites
downstream. Tentatively these downstream sampling sites
~would be located:

(a) Immediately downstream of the valves;
(b} Atf the downstream end of Devil Canyon;
{c) At Gold Creek; and

(d} At Talkeetna.

Although water temperatures are not expected to be altered
due to passage through the wvalves, measurements of
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RESPONSE TO COMMENT B.58 {cont.):
temperature will be made at each sampling site, primarily
for calculating the percent saturation of dissolved gasses

in the water (dissolved gas saturation varies in relatien to
temperature and pressure).

COMMENT B.59:
"Exhikit E, Chapter 3

“3-180 2.6. Monitoring Studies

"Regarding the interagency monitoring team, at this time
there can be no assurance that such a team could exist.
Rudget and manpower constraints are likely to limit
participation, and long-term agency involvement could not be
assured due to chanrngirg priorities and budgets. This
concept would require considerably more detailed refinement
before it can be seriously proposed as an intecgral part of
any mitigation effort.™

RESPCNSE:

Working details for the interagency monitoring team would
have to be clearly established before becoming a formal part
of mitigation plans. This refinement c¢f the team cecncept
would approcpriately be negotiated as part of the settlement
preccess and would be premature at this time,



COMMENT B.60C:

"Exhibit E, Chapter 3

"3-182 2.6.2 Operational Mcnitoring

"It appears that all monitoring effort will take place above
Talkeetna. This program would not be able to identify any
impact to the rest of the Susitna River, or to develop
appropriate mitigative measures. Specific discussion is
needed here which outlines the monitcring effort below
Talkeetna."

RESPONSE:

With-project monitoring will be conducted to evaluate salmon
population and prcduction levels both above and below
Talkeetna to the extent necessary to ensure that the level
of predicted impact is not exceeded. Additional monitoring
will be conducted to evaluate the effectiveness of
mitigation programs. With-project monitoring will, at a
minimum, consist of enumerating returning adults at mainstem
stations and performing index surveys of population in key
tributaries. Monitoring will also evaluate whether any
changes in population size, species composition, and habitat
use have occurred and whether the reguired level of
mitigation is being attained.

This program will probably include a periodic evaluatien of
the effectiveness of the habitat modification and fish
prcduction programs that mav be adopted. The mitigation and
monitoring preogram will be updated on a vearly basis as
additicnal data are available. The preliminary monitoring
program presented in the FERC License BRpplication will be
updated by summer of 1984. Agency input will be solicited
and pertinent aspects will be incorporated into this
program.

The Alaska Department of Fish and Game typically has a
variety of monitoring programs ongoing in the lower river
{(between Talkeetna and Cook Inlet}, especially in the key
tributaries such as the Deshka and Alexander sloughs. The
Department also periodically conducts users' surveys of

Susitra community harvest and use of fish and game. Results
0of these ongoing data-gathering efforts will be used to set
up an appropriate monitoring program. The program

established will be cocrdinated with ongoing ADF&G efforts
in the lower river. See Response to Comment B.8 for
additional information.
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COMMENT B.61:

"Exhibit E, Chapter 10

"As previously stated, we believe those design changes being
considered and/or requested by the APA should be described
here. At this time we are not sure which of these
modifications will become part of the design proposed for
licensing and which are potential alternatives. During the
Susitna sceping sessicon held in Anchorage this year, a
request was made for the full range of project alternatives
to be presented within a matrix allowing for direct
comparison of impacts with the proposed plan. We support
this request.”

RESPONSE:

The Power Authority has been reviewing the possibility of )
propcsing scme design refinements which would not materially
change the develcpment of the project. In our opinion these
potential refinements are only refinements of the details
and could not be considered as major alternatives. The
proposed matrix could not provide a direct comparison cf
impacts since each alternative has its own characteristics.
The existing FERC License Application Exhibit E, Chapter 10,
provides an indication of environmental effects for
alternative hydroelectric sites and various thermal plants
which can be compared to the effects of the Susitna
Hydroelectric Project. Please also refer to Response to
Comment B.2.

The Power Authority anticipates that the DEIS will describe
and aralyze all reasonable project alternatives (see
Response to Comment F.39).

COMMENT B.62:

"Exhibit E, Chapter 10

"10-31 2.1.1., Division/Emergency Release Facilities

"The proposed release levels do not avoid adverse affects on
the downstream salmon £f£ishery."




RESPONSE TO COMMENT B.62:

For additional information on this topic, please refer to
FERC License Applicaticn Exhibit E, Chapter 2, pages E-2-57
through 65, plus the Response to Comment B.7.

CCMMENT B.63:

"Exhibkit E, Chapter 10

"10-32 2.1 Watana Facility Design Alternatives

"It is not clear why the cascade spillway was dropped from
consideration. How were the economic costs evaluated
against the biological gains created by reduced gas
saturation levels? We understand that the APA is
considering eliminating the emergency spillway, combininc it
with the main spillway. This feature is not addressed. How
would such a modification affect spillway operaticn and gas
supersaturation?”

RESPONSE:

The cascade spillway at Watana Dam was eliminated from
further consideration for technical and economic reascns as
documented in the "Susitina Hydroelectric Project Feasibility
Report," Volume 1, Section 9. Minimization oI nitrogen
supersaturation downstream of Watana and Devil Canyon Dams
is to be accomplished with fixed cone valves as documented
in the FERC License Application {(pages E-2-132, E-2-171,
E-2-187) and the Feasibility Report (paces 9-45, 10-24).
More information on the fixed ccne valves is provided in the
Response to Comment B.34.

The use of fixed cone valves imn conjunction with the
powerhouse to pass floods is expected toc result in
acceptable nitrogen supersaturation levels for floods with
recurrence intervals of less than 50 years as documented in
the FERC License Application (page E-2-187) and as shown by
prototype tests at Lake Comanche referenced in the FERC
License Applicatiorn {(page E-2-188). A cascade spillway
might provide acceptable nitrogen supersaturation levels for
floods having recurrence intervals of greater than 50 vears.
However, as noted in the Response to Comment B.34, we know
of no conclusive evidence that the cascade spillway will not
produce excessive nitrogen saturation. The cost of the
cascade spillway scheme is at lease $110,00C,000 more than
the scheme with the cone valves (Feasibility Repoxrt,
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RESPONSE TO COMMENT B.63 (cont.):

Volume 1, Secticn 9, pages 9-44} and there are potential
problems concerning the geotechnical aspects of the cascade
spillway (as documented in the Feasibility Report). It was
judged that the potential biological impacts from nitrogen
supersaturation occurring at a frequency cf less than cnce
in 50 years would nrct justify the expenditure of
$110,000,000.

The Power Authority is considering eliminating the fuse plug
emergency spillway and increasing the capacity of the main
spillway. A decision to implement this change and reflect
it in the ¥ERC License Application has not vet been made.
The main spillway discharge would not change for any flocd
having a recurrence interval of less than 10,000 years. 1In
particular, the function of the fixed cone valves would not
change. Therefore, there would be nc expected increase in
nitrogen supersaturztion for arny flood cf less than cne in a
10,000-yvear fregquency.

REFERENCES

Acres American, Inc., Susitna Hydroelectric Project
Feasibility Repcrt, Veolume 1, Section 92 {1982), previously
submitted to the FERC on March 15, 1982.

COMMENT B.64:

"Exhibit E, Chapter 1

"16-33 3.2.1 Installed Capacity

"Devil Canyon is to be cperated primarily as a base loaded
facility. When would any other mode of operation occur?
What would be the conditions/events necessary to require a
different operational mode at Devil Canyon?"

RESPONSE:

Devil Canyon will be operated within the confines of a range
of acceptable downstream flow regimes. Under the project
plan as presented in the FERC License Applicetion, this will
dictate that the plant be operated primarily as a
base-loaded facility. The Power Authcrity anticipates that
the full range of flow regimes will be analyzed in the DEIS
prepared under applicable KEPA guidelines.




COMMENT B, 65:
"Exhibit E, Chapter 3

"10-105 3 Alternative Operating Scenarics

"Much of the discussion within this section would seem to be
invalidated by recent developments. Energy demand forecasts
have changed significantly since this selection process
occurred. New reservoir operations model and reservoir rule
curves are, apparently, being considered. Minimum
downstream flow requirements which minimize adverse impact
to fishery resources have yet to be established, The
results of the AEIDC modeling effort, expected in 1984,
would allow for these recommendations to be developed. We
believe this discussion should be revised in light of these
events."

RESPONSE:

While refinements in acceptable flow regimes versus
operating economy are being and will continue tc¢ be
censidered, the Power Authority is ccnfident that the
Susitna Project can be operated in a manner consistent with
both economic and environmental goals without major changes
in project configuration. The Power Authority anticipates
that the DEIS and FEIS will analyze a full reasonable range
of alternative operating scenariocs.
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Kenneth F, Plumb, Secretary
Federal Energy Regulatory Commission

825 No. Capitol Street, N.E. s =
Washington, D.C. 20426 é: &3 .
:fl I; .
RE: Susitna Hydroelectric Project--FERC #7114 ST
Final EIS Scoping Recommendations gz 7 -
ar o
Dear Mr. Plumb: ' z ij ;
A

We have completed reviewing the final application for license submitted
by the Alaska Power Authority for its proposed Susitna Hydirvelectric
Project. Based on this review, we have developed detaile:d scoping
recemmendations for the Draft EIS which FERC is preparing on the license

Y application. These recommendations are _enclosed as our i il Scoping Report.
Although we received Scoping Document II (SDII} during vur review of the
license application, we did not have time to concduct a dulailed review
of it because we had to concentrate our resources on the voluminous
1{cense application. However, we did note, in our brief iraview of the
document, that our previous recommendation that the effects of water
quality changes on salmon migration be treated as a prisury issue has
been ignored., SDII provides no explanation of this non-response. As you
will see from the water quality and fisneries sections of tie enclosed
report, we still consider this to be a primary {ssue and, spsent an
explanation from FERC, assume that 1t will receive correspondingly thorough
treatment in the EIS.

In addition to fisheries related guestions, our Scoping ieport discusses
several other important aspects of the EIS. First, it aulzss several ways
i{n which the economic analysis of the Susitna Project, umd the alternatives
to 1t, could be refined and improved. Second, it discusscs our
recommendations regarding the make-up of the alternative yenerating -
scenarios that should be evaluated in the EIS. '

Third, it contains detailed recommendations regarding modeling water
quality changes in the proposed reservoirs. Although no -.ach detailed
recommendations are provided for modeling of downstream ..lLar guality
changes, such modeling is equally fmportant for a proj.uu o this size

- and complexity.
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we'épprgciate this additional opportunity to participate :o the development
of this EIS. Should the FERC staff have any.questions abuut cur scoping
recommendations, they should contact Daniéliiteinborn, Ciief ) EIS & Enerqy

Review Section, at {FTS} 399-1754,
Sincerely,
Qi Setila—, (o

Richard R. Thiel, P.E., Chief
Environmental Evaluation Branch

Enclosure

cc: J. Mark Robinson, OEPR (FERC)
EPA, AOD .
U.S. FWS, Anchorage
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Susitna EIS--EPA Scoping Recommendations

This report presents EPA's final scoping recommendations for the EIS
which the Federal Energy Regulatory Commission {FERC) 1s developing on
the 1icense application for the proposed Sus{tna Hydroelectric Project
(FERC Ho: 7114). It 1is based on a detailed review -of the license
application conducted for EPA by Jones & Stokes Associates and Tetra
Tech. Topics not mentioned have not been reviewed in detail. An absence
of comments or recommendations on a subject should not be interpreted as
acceptance of 1ts proposed treatment in the EIS.

1. PURPOSE and MNEED

This section presents our detailed comments and recommendations on the
objectives of the project and the magnitude of the need for additional
generating capacity within the project's service area. The definition
of project objectives and the estimation of capacity reguirements is
critical to a NEPA environmental review, because, taken together, they
define the range of feasible project altarnatives which should be
evaluated 1n the EIS.

1.1 Project Objectives .
The EIS should set forth a clear, concise and combrehensive statement of
projact objactives., Since the Susitna Project has been set forth as a
preferred alternative by APA, the objectives should clearly reflect the
basis for that preference. For instance, an cbjective appears to be to

- remove most ex{sting thermal power sources from baseload production;.

another may be to provide the least costly power supply possible. APA's
objectives should be clearly stated. A clear statement of objectives is
essential 1f the EIS 1s to evaluate the degree to which each alternative
will meet project goals. A matrix-type display would present an
excellent summary of such an evaluation.

1.2 Load Forecasts

The four functionally interrelated models used to forecast electricity
demand provide a comprehensive framework for energy planning. The
variables selected for modeling future economic conditions and
electricity consumption appear appropriate and generally complete.
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*

For the'most part, economi¢c assumptions appear reasonable and are
sufficiently substantiated with data. Certain assumpticns and
conclusions, however, which affect results of the analysis are
questionable. These concerns are addressed below. '

1.2.1 Scope and Application of Sensitivity Tests

Although the values selectad to test results of the economic forecasting
(MAP) (Table B.126) and Railtbelt Electricity Demand {RED) (Tables
B.127-B.131) models appear to be representative of likely high and low
1imits, the application of the test results to impact analysis is
Timited. While the effect from fiuctuations in the value of any one
variable may not be significant when compared to variations in oil
prices, the cumulative effect from changes in several of these variables
could be significant. Scenarios in which the values of key economic and
glectricity use assumptions differ from the Reference Case values should
be explored in more depth. Identification of the different magnitudes
of {mpact between oil prices and other factors {(e.g., annual real wage
growth, annual price level growth) is needed to justify exclusion of
variables other than of1 prices 1n developing alternative load
forecasts.

Additionally, 1t 1s probable that variations in world oil pricess would
affect some of the other key factors which are assumed to be constant
under all world oil price scenarics. For example, alternative world oil
prica scenarics would probably result in different vaiues for employment
{n certain industries {e.g., petroleum) and for model parameters (e.g.,
labor force participation rate). The {mpact of alternative world oil
prices on factors assumed to be constant should be discussed.

The time period used for the sensitivity analysis of resuits of the MAP
Model (Table 8.125) should be extended at least to the year 2010. This
would provide consistency with the sensitivity analyses on the RED model
results and also would provide a more complete assessment of potential
variabi1{ty in model results.

1.2.2 Labor Force Participation Rate

For the MAP model, the labor force participation rate identified in
Table B.92 {.9338) does not agree with the rate identified in Table J.1
{.78) as the "most likely" rate. Because of the significance of this
rate to modal results, i1t 1s important that the correct rate be used
consistently.

PURPOSE and NEED -2- Load Forecasts
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1.2.3 Program-Induced Conservation g
The decision to exclude estimates of program-induced conservation
{mpacts from the RED model in the study is not sufficiently supported
with data. Several reasons are given for not fnciuding program-induced
conservation impacts, including: existing conservation programs are
being phased out; there are many uncertainties in long-term government
conservation programs; and reliable data to estimate additional
electricity savings beyond that which would be induced hy market forces
alone are limited for the Railbelt area.

Although these reasons {as well as additional {nformation presented in
Appendix B, Yolume 2C) may be valid for some energy planning projects,
the significant and long-term implications of the Susitna Project to
energy planning in Alaska warrant a detailed examination of potential
energy impacts from ambitious (i.e., program-induced) conservation
programs. . ' =" :

As identifi{ed, orogram-induced conservation 1s projected to account for
40 percent of all electricity savings hetween 1981 and 1987 within the
Anchorage Municipal Licht 4 Power service area. This suugests that
similar savings may be achieved elsewhere within the Susitna market
area. Conseguently, similar, but longer term, projections shculd be
developed for all service areas. Lack of reliable data, considerable
uncertainty, and noncomparability with conservation programs elsewhers
do not mean that pctentially {mportant program-induced conservation
{mpacts may be excluded from the analysis. The analysts preparing the
EIS must use the best data available to develop 2 reasonanle estimate of
the potential. for cost-effective conservation. The EIS should {nclude
this estimate and a discussion of the uncertainties associated with it.

1.214 Qarld 011 Price Forecasts

The world of1 price scenarios used to develop alternative load forecasts
all assume a continuous fncrease in price {with the excenticon of the
first few years) at relatively stable rates for long periods. Based on

the pattern of world oil prices over the past 10 years, a more cyclical

growth in world otl prices could be expected. This type of growth in

.vorld oil prices could significantly affect load forecasts and also

" economic feasibility. The impact on load forecasts from a world oil

“price scenario based on cyclical growth (e.g., Sherman H. Clark
Assoctates' base case) should be examined.

PURPOSE and NEED - -3~ Load Forecasts
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2. ECONGMIC EVALUATION

The economic assumptions used in the evaluation of the Susitna Project
and the hest thermal alterrnative generally appear reasonable. VYalues

[C.11] for key factors such as the discount rate and the cost and fuel
escalation rates appear to be appropriate, given current economic
conditions.

The evaluation relies on a "net economic benefit" approach to determine
economic feasibility. The net economic benefit approach, as usad in
this analysis, depends on certain jmplicit conditions. First, all
relevant costs associated with the two projects {(f.e., "with Susitna"
and "without Susitna”) are assumed toc be included. Because project
objectives {e.g., least cost energy, minimal economic impacts) are not
clearly specified, identification of 211 relevant costs is difficult.
The second {mplicit assumption is that the benefits resulting from the
two projects are equivalent, since only present worth costs are
considered. These two necessary conditions provide the analytical
framework far the specific concerns discussed below.

—
@]
[
3]

[

2.1 Sensitivity of Present Worth Costs to Project Delays

Based on alternative load forecasts, the Devil Canyon Project ¢ould be
. delayed up to 5 years under the -2 percent case. It fs stated in
[Cc.13] Sections 4.8 and 4.9 {(Exhibit D, Yolume 1) that sensitivity analyses
indicate that such a delay would not significantly affect the economic
analysis of Susitna. The results of the sensitivity analyses should be
presented in the EIS to support this conclusion.

2.2 Sensitivity of Susitna Net Benefits

Under Reference Case assumptions, net ecconomic benefits u¥ the Susitna
Project exceed-$1.8 billion. As indicated in the sensitivity tests, the

[C.14] project results in net costs only when the Department of Revenue and the
-2 percent oil price forecasts are assumed. Analyses of the project
under all other conditions assumed 1n the sensitivity tests result 1n
net benefits.

ECONOMIC EVALUATION -4~ Sensitivity of Present Worth Costs



[C.15]

17]

~

[C.18]

Susitna EIS--EPA Scoping Recommendations

A1thoudﬁ net benefits result when different values of individual
variables are tested, the cumulative effect from simultaneous
adjustments to economic parameters is not exzmined. Based on the
results in Table D.28, it appears that a net cost scenario has a
relatively high probability of occcurring if different values are assumed
for several variables. Because different oil prices would be 1ikely to
have some effect on other factors, a discussion of the relationship
between variable o1l prices and other key economic factors is needed.

2.3 Opportunity Cost of State Financial Subsidy

If a $1.8 billion state appropriation is used to finance the Susitna

Project, the opportunity cost of these state funds should he included as
a cost to the project. As stated (Section 6, Exhibit D, Volume 1), the.
Susitna Project is a long-life, capital-intensive project which means a
sizable "inflationary financing defictt.” Unless state equity is
included to meet the "inflationary financing deficit," consumers may be
burdened with unacceptably high early-year costs. :

The need for or use of an equivalent state appropriation to finance
development of the “best thermal alternative" dces not appear likely
because of reliance on smaitler, less capital-intensive plants over a
longer period of time. Consequently, the cpportunity cost {e.g.,
foregone uses of these public funds) of the state appropriaticn
potentially {nclucded {n the Susitna Project shouid be evaluated.

2.4 Long Term Production Costs

To estimate long term {year 2021 to year 2051) production costs, the
analysis assumes that the production costs for the final study year
(2020) would simply recur, with the exception of fuel escalation for the
subsequent 31 years. This assumption {s made because the development of
future load forecasts and generation alternatives necessary to model the
system for this addit{onal period is "beyond the extent of normal
projections.”

While this statement may be valid, some additional discussion is needed '

on the relative production costs of large-scale hydroelectric projects
versus smaller thermal plants. Cost data on past and currently
cperating hydroelectric and thermal plants should be presented to
support the assumntion that final year production costs associated with
each system are representative, in relative cost terms, fur subsequent
years,

ECONOHIC EYALUATION -5- Long Term Production Costs
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This analysis seems particularly {mportant in l1ight of the assumption
that fupl prices will continue to escalate after the year 2020, an
assumption which increases the present worth cost of the nermal
alternative.

2.5 Decommissioning Casts

" The net costs {or net revenues) associated with decommissioning existing

nplants are not fdentified. The replacement function of the Susitna
Project suggests that decommissioning costs would be more significant
under the "with Susitna" plan. Further evaluation i{s nseded.

2.5 Centralized and Decentralized Power Systems
The “Net Economic Benefit" approach used in the economic evaluation
implicitly assumes that benefits resulting from the two projects are
equivalent. Two areas in which project-related benefits are unequal are
flexibility to.adapt to changing conditions and system performance under
unusual conditions. The resource commitment associated with the Susitna
Project clearly provides less flexib{lity to adapt to new technclogies

or economic conditicns than does reliance on the more decentralized
thermal alternative. Alsa, production costs assocfated with a more
centralized system, such as the Susitna Project, are more susceptible to
low probability, high risk occcurrences (e.g., sabotage, mechanical break-
down) than a decentralized system. Thus the EIS should contain a thorsugh
evaluation of electrical supply system reliabflity which accounts for
these differences {n generating system relfability, as well as any differ-
ences in transmission system reliability that would result from developing

a distributed decentralized system, Additionally, the impact of unusual

climatic conditions on the cost of electricity from Susitna should bde
discussed, '

The flexibility issue {s of central impcrtance. The Pacific Northwest
Power Planning Council selected an "options strategy" in which the
Bonneville Power Administration would obtain ontions on future
generating plants 1n order to maintain flexibility. This flexibility
allows the utility to adjust to changing future conditions, which alter
capacity reguirements, with eases and at minimal cost because capital is
not locked up in project construction until the utility is much more
certain about {ts needs.

ECONOMIC EYALUATION -6-Centralized and Decentralized Power Syster
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2.7‘£Dsgipf Recreation Benefits

The development of the Susitna Project 1s projescted to increase the
number of annual recreation days within the project area. A recreation
mitigation plan has been developed to accommodate the increased demand
for recreation.

Although an increase {n the amount of recreation as expressed in
recreation days can be assumed from the analysis, the net economic
effect associated with the project and mitigation plan is not examined.
Because whitewater raft trips and salmon fishing are commonly recognized
to result in more net benef{ts per recreation day than boating cor
fishing in a reservoir, the total net economic effect from development
of the project should include recreation costs.

3. PROPDSED ACTION and ALTERNATIVES

The application presents a broad range of alternatives o the Susitna
Project. The alternatives are evaluated in relatively shallow depth,
howevar, and deficiencies exist in the sections on alternative
hydroelectric sites and alternative electrical ensrgy sources.
Add{tional altarnative evaluation work {s needed for the EIS. The EIS
should include {dentification of alternatives comparabie to the Susitna
Project and should evaluate them in an even-handed manner.

The appliication lacks a range of comparable electrical generation
scenaries to be evaluated. The EIS should present a series of complete
generation scenarios reflecting a full range of peossible electrical
demands and a realistic mix of alternative generating technologies.
Graphics for each scenario similar to Figure £.10.3 would be most
helpful. The scenarios, Ynciuding the Susitna Project, should be
evaluated environmentally to equal depth. The evaluation should include
testing the ability of each scenario to meet the objectives of the
project. ' :

The Susitna Project should be compared side-by-side with other
alternatives {n these analyses. Such an evaluation will assist the
reader 1n comparing a range of choices and understanding the
impiications of each chofce. -

ECOMOMIC EVALUATION -7- Loss of Recreation Benefits
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3.1 Cowservation

Heaningfu1 conservation should be included in selected generating
scenarios, including at least one Susitna scenario. In addition to
evaluaticn on an egual footing with other scenarios, an evaluation
should be provided to show the effects of conservation on the need for
and phasing of the Watana and Devil Canyon units.

3.2 Alternative Hydroelectric Sites/Systems

The EIS should evaluate hydroeleciric alternatives of comparable
magnitude to Susitna, The application identifies: alternative
hydroelectric development plans yielding a maximum of 778 My installed
capacity (Plan A.5, Table £.10.12}. This 1s less than half the total
installed capacity of the Susitna Progect and only three-quarters of
the Watana Proiect 2lone.

Tha screenTng used in the application should be reevaluated in the EIS
to 1dentify whether the ¢riteria used to eliminate candidate
hydroelectric sites in the application document are compars ble to
criteria used to evaluate the Susitna site.

The resuylts of screening the candidate hydroelectric sites imply that
not only does the Susitna Project represent the sole acceotable project
of {ts scale within the raflbelt arez, but that all other acceptable
hydroeTectric projects combined would equal only half of the Susitna
Project’s installed capacity. These implications merit solid
varificztion.

3.3 Alternative Electrical Energy Sources

Nonhydroelectric alternatives of a magnitude similar to the Susitna
Project should be evaluated. Scenarios incorporating both natural gas
and ¢oal would seem to provide a basis for comparative analysis to the
Susitna Project. These generaticn sources should be presented as
elements in scenarios meeting a varfable range of electrical demands.
At least one of the alternatives should include a combination of
hydroe1ectr1c and thermal systems.

PROPOSED ACTIOM and ALTERNATIVES -8~ Conservation
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- The EIS should disclose the effects on electrical demand and generating

capacity should the Susitna Project be delayed. The analysis could be
in the form of a full scenaric representing a variant of the Susitna
Project.

4. WATER QUALITY and QUANTITY

4.1 General Comments

A development as large as the Susitna Hydrecelectric Project will
jnevitably alter the hydrologic regime of a major drainage system. The
factors affected will 1nclude flows, croundwater levels, sediment
transport, morprnology, temperature, and water quality parameters. The
manner in which the preject {s designed, constructed, and operated <an
minimize the {mpacts on such environmental concerns as fish and wildlife
and transportation. The £IS shculd demonstrate that the hydrolegic
regime of the river system and the effects of the project on it are
clearly understocd. Similarly, the EIS must clearly demcnstrate that
the project will not cause or contrihute to violations of the applicable
water gquality standards.

Nearly a dozen federal and state agencies have reviewed the draft

Ticense application and provided comments., Extensive comments and
concerns have been raised by three of these agencies, the National

Marine Fisheries Service, the Alaska Department of Fish and Game, and

the U. S. Fish and Wildlife Service. Many of the comments and subsequent
responses by APA refer to documents that are not part of the

application. It 1s therefore not possible to gauge the adequacy of some

of the responses. The EIS should clearly address and respond to all
concerns of these agencies. The results or progress of cngoing studies
and data acquisition programs should be described.

Construction of the Nevil Canyon Dam may be significantly delayed or
cancelled. The £1S5S should consider the expected {mpacts of opprat1ons
for both the "Watana only"” and the two reservoir scenarics.

A project of this size demands a combinaticon of study tccheiques which
should {ncorporate predictive methodologies (including standard

PROPOSED ACTIOM and ALTERNATIVES  -9- Licensing Delays
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~ana]yt1ca1 methods and numerical models), data (both historical data and

data collection programs), comparisons w1th existing similar systems or
facilitfes, and judgment. These factors must be combined, sometimes in

-inngvative ways, to achieve an adeguate understanding of a comp1ex

hydrologic system. In general, this approach has bsen used in the
application. All env1ronmenta1 impacts should be considered in the EIS;
where FERC believes that specific topics have been adequately addressed
in the application, specific reports or passages should Le cited.

4.2 Stream Maorphology

4,2.1 Borrow Sftes E & 1

The possible impacts from excavation of borrow sites £ and [ on channel
morphology should be addressed in the £IS., Alteration of channel
geometry at these sites will affect downstream velocity and suhseguent
sediment movement patterns.

Areas downstréam from the horrow sites which could be subject to scour
should be identified by streambed and bank sampling. An attempt should
be made to identify those areas which may undergo significant velocity
changes. Calculations should include the sediment-trapping
effectiveness of instream borrow pits over a range of possible flows
throughout the 1ife of the project. Evaluation should include the
possibility of significant amounts of deposition occurring in the pits
as a result of large storms. Analysis should consider the poss*o111tj
that the Devil Canyon site may not be developed.

By understanding the role these borrow sites wou]d play in the sadiment
movement patterns of the river, changes in chanEei geometry both
downstream and at the sites could be evaluated

4,2.2 Chulitna-Susitna Confluence

A more comprehensive explanation of the possible channel changes likely
to occur a2t the Chulitna-Susitna rivers' confluence shouid be included
ia the EIS. Due to the reduced regulated flows of the Susitna and the

1. Chapter 2 of the application does not consider the possibility of
large storm events or a delay in the construction of the Oevil Canyon
Dam.

WATER QUALITY and QUANTITY -10- Stream Morphology
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heavy bedload carried by the Chulitna, extension of the Chulitna's
[C.328] alluviat deposits to the east {s probable. The impact of this extension

(cont.) on the course of the Susitna during an extreme high water event should .
he {nvestigated. R

Studies needed to assess this event would include monitoring of the
progression and composition of the Chulitna alluvial fan on a regular

. basis. Sampling to determine the erosivity of deposits along the east
bank of the Susitna should alsc be undertaken. .

This sampling would help determine the possibility of migration of the
Susitna to the east during a high water event, which could cause
extensive erosfon of the east bank or the islands and bars downstream (2],

t

4.2.3 Downstream'of Chulitna-Susitna Confluence

The possible changes in slough morphology below the Chulitna-Susitna
confluence should be addressed in the EIS. Slough alteration in this
"region could affect fish habitat and the riparian ecosystem. Aerial
photographic 1nterpretation, ground truthing, and cross sectional
surveys should be used to determine current slough conditions below the
Chulitna-Susitna confluence. Pessible project-related changes in slough
(\ morphology could be estimated by using probable water surface
elevations, sediment and {ce movement patterns, and vegetation
[C.39] succession rates.

Overall slough conditicns and possible changes may be adecuately
understood by monitoring a sample set of sloughs which represent the
entire slough pooulaticn. This approach has already been used for
sloughs above Chulitna River.

4.2.4 Downstream of Talkeetna

The project effects on the morphology of sloughs downstream from
[C.40] Talkeetna should be discussed. MNo discussicn has been provided for the
area downstream from Taikeetna.

2. This'1ssue is addressed briefly in Chapter 2 of the application. Due
to the potentially severe conseauences of large-scale erosion at the
confluence, however, a more complete understanding of the region is
needed, )

HATER QUALITY and QUANTITY -11- Stream Mcrphology
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‘The project effects downstream from Talkeetna are expected to be

-moderated by the contributions of the Chul{tna and Talkestna Rivers and

;hother trtbutaries. However, some effects are expected.

An inventory of sloughs and side channels below Talkeetna should be
performed. Also, a comparison of pre~project and post- prOJect flows
should he prodeed for the river,

4.3 Ice Coverage--Formation

The effects of ice formation processes on the channel characteristics
between Devil Canyon and the confluence of the Chulitna and Susitna
Rivers should be addressed in the EIS. Operatfonal winter river stage
increases of 3-4 feet over existing conditions would be axpected when
ice formation occurs, causing pessible scouring of the streambank.
Results from the ICESIM ice simulation modeal, vegetation mapping, and
streambank substrate sampling should Be integrated to estimate the
following:

1. type and volume of bank material removed
2. subsaquent changes {n channel dimensiens
3. type and gquantity of riparian vegetation removed.

Scour could remove significant amounts of riparian vegetation as well as
increase suspended sediments. This process could adversely affect river
navigation and saimon spawning areas downstream.

4.4 Ice Coverage--Spring Breakup

The mechanism for spring ice breakup should be discussed. Target
releases on the order of 10,000 cfs for efther the "Watana only" or two
reservoir scenarios will be significantly less than pre-project spring
runoff.

Section 4.2.3 suggests that significant ice formation downstream of
Devil Canyon will be unlikely. If formation does occur, how will the
breakup occur? Yhat will be the breakup mechanism 1f the Devil Canyon
reservoir is not constructed?

WATER QUALITY and QUANTITY -12- Ice Coverage
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4.5 Channel Stabilfty & Sediment Transport

The effects of the change in sediment reqime downstream from both dams
should be discussed. The sediment transport analysis suggests that
post-project flows will generally be insufficient to cause movement of
the gravel bed. The formerly dynamic bed will now be stabilized.
Coupled with lower stages, this effect may lead to the deterioration of
the side channels and sloughs by beaver dams and other mechanisms.

The releases from the dams will be essentfally clear water, containing
particles of 4 microns or less. Under pre-project conditions, high
suspended sediment concentrations have been observed. The impact of the
loss of this material to berm formation at the slough entrances shnould
be considered,_ _An analysis of the composition of typical berms should
be presented L31. ,

-
-

4.6 Downstream Temperatures/Nitrogen Concentrations

Downstream temperatures will be a function of the stratification in the
reserveirs and the withdrawal mechanism. Temperature straztification
appears to have been carefully modeled. However, no hydraulic analysis
of withdrawal has been presented.

A detailed hydraulic analysis of withdrawal shouid be presanted in the
EIS for the dasign releases. The potential for supersaturaticn cf
nitrogen at,zﬁe intske structures during reservoir withdrawal should be
reexamined L%1, This evaluation should confirm the effectiveness of the
multi-level cutlet structure.

4.7 Chemical Changes

Possible pH changes 1n the {mnoundment area and, therefore, in the
release, should be clearly defined.

3. Wnile significant effort has been expended in defining baseline
sediment transport conditions in Chapter 2, only minimum discussion of
project impacts has been presented.

4, The existing analysis apparently uses spurfous data.

WATER QUALITY and QUANTITY -13- Channel Stability & Sediment Transport
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‘Inundation of acidic bogs may increase reservoir acidity. It may also

{cont.) alter heavy metal and nutrient levels. The EIS should quantify these

[C.49]

[C.50]

[C.51]

o527

[C.53]

[C.54]"

_water quality changes.

4.8 Downstream Turbidity

Projected seasonal dewnstream turbidity levels should be specified. A
comparison with baseTine turbidity levels should also be presented.

Post-project levels are expected to he much lower than baseline
conditions. This effect is not only expected to {ncrease primary
productivity of fish, but to 1ncrease predation as well.

4.9 Nutrient Levels

Nutrient levels in the reservoirs and wells are expected (o rise as a
function of 01l spills and/or wastewater ¢ontami{nation.

The contingency plan for ¢il spills and the treatment plan should be
described in detail in the EIS.

4.10 Mathematical Modeling : T

4.10.1 Apolication Content

Chapter 2 of the permit application contains only a summary of the water
quality study performed by Peterson and Nichols (1982}. Extensive
references are made to this report. MNutrient loadings will be minimized
by burning and clearing the impoundment area. This plan sh2uld be
seriously reviewed since the Watana impoundment area is 48 miles long
and covers 38,000 acres.

In Chapter 11, responses to the questicns of control of hazardous

: materfals, wastewater discharge, and concrete production are as follows:

o “Federal law requires that as part of the management procedures
- there will be an o1l spill contingency plan {40 CFR 102.F). This is
dfscussed {n Chapter 3, Section 2.4.3{c)(1{}."

o “A1] wastewater discharges from the treatment facilities will
meet permit requirements. Chlorine will be utilized, if deemed

WATER QUALITY and QUANTITY -14- Downstream Turbidity
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.

[Cc.55] appropriate, to ensure discharge water u111 meet fecal coliform
(cont.) standards.

“Potent1a1 impacts associated with concréte wastewater and
[C.56] preliminary mitigative measures are disCussed in Chapter 2,
Sections 4.1.1{c){vi}, 4.2.1{c){vi), and 6.2."

~ 4,10.2 Recommendations

1, The report by Petersan and Nichols {1982) should be reviewed to
determine the level of effori undsrtaken to analyze water quality in the

[C.57] reservoirs. Only a summary of the results of this report are presented
in the application. Water quality modeling efforts appear to be
confined to the DYRESM (Imberger et al., 1978) 1-D temperature modal,
which s usually applied to smaller reservoirs, and the VYollenweider
{1976} approach to determining order-of-magnitude estimates of
phosphorus concentrations.
2. 1f after reviewing the Peterson andiichols report it is determined
that more sophisticated modeling approaches are required, we recommend a
two-phase modeiing approach. Simulations of flows and temperature
profiles can be accomplished with a model such as LARMZ (Laterally

58] Averaged Reservoir Model) (Reference 1). This two-dimensicnal segmented

\\ reservoir model is apopropriate for flow simulations Tn long reservoirs,
where the longitudinal and vertic: ccomponents are of interest. This
model can be usad in conjunction with a model such as EAM (Ecosvstem
Assessment Model) (Reference 2) o0 predict levels of a wide range of
water quality parameters. The model can be used in either a 1-0, 2-0,
or 3-D mode. The model has the capability to handle the foillowing
caonstituents:

- oxygen and B0D;

- four phytoplankton groups;

- three zooplankton groups:

- benthic organisms;

- attached algae;

- four fish groups with 5 life stages,

- Full nutrient cycles for phospherus, nitrogen,
silica, and carbon; .

- pH/alkalinity/carbonate system;

- detrital compartments for suspended ocrganic detritus
and organic sediment; and

- total dissolved solids.

WATER QUALITY and QUANTITY -15- Mathematical Modeling
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4.10:3?Mbﬂe1ing References

1. Users Guide for LARMZ: Longitudinal-Yertical, Time-Varying
Hydrodynamic Reservoir Model, J. E. Edinger and E. M. Buchak, October
1982, EwWQ0S TR E-82-Draft, U. S. Army Corps of Engineers, WES,
Yicksburg, Mississippi.

2. Methodology for Evaluation of Multiple Power Plant Cocling System
Effects, Yol. 4 Users Guide to Mocde Operation, Tetra Tech, Inc., August
1980, EPRI-EA-1111.

4,11 Salinity in Cook Inlet

The effects of the project on salinity at Cook Inlet should be clearly
stated. A comparison of baseline and _project flows at the inouth should
be provided to determine the passible impacts on saltwater intrusicen.

4,12 Groundwater Interaction in Sloughs

Flows in sloughs and side channels cccur as a result of the combination
of mainstem flows, local inflows, and groundwater flows. During low :
mainstem flows, local inflows dominate. The APA has stated that local
inflows as small as 1 cfs are sufficient to permit cutmigration of fry.
However, such small flows may pass through the dewnstream berms rather
than over them, thus blocking cutmigration of fry.

An analysis of four sloughs has been presented in the Attachment to

Appendix E.2.A., This analysis should be expanded to consider the
possibility of flow through the downstream berms.

4.13 Havigation

A discussfon of the impacts on navigation has been presented in
Application Section 2.6.3. The dfscussion should be expanded.

. The range of depths and velocities for navigability at key cross

sections should be {ndicated. The expected number of days that these
conditions would occur in a given year should be {ncluded for both
baseline conditions and project conditions. The discussion should aiso
fnclude fmpacts on snowmobile travel during freezeup.

WATER QUALITY and QUANTITY -16- Mathematical Modeling
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4,14 Catastrophic Failures e

' . A r‘.—
The effects of catastrophic fallure of one or both of the dams should be
addressed in the EIS. Even though a remote risk, catastruphic failure
could have profound effects on human 1ife, wildlife, vegetation,
fisheries, and transportation facilities.

Analysis should include catastropnic failure of either dam, and should
include failure of the upper dam causing subsequent catastrophic fajlure
of the lower dam.

The extent of {nundation due to catastrophic faflure should be mapped on
a scale equivalent to that used for Figures E.2.12 through £.2.20, and
should cover the entire affected area to Cook Inlet.

Information should be provided on the height and velocity of the wave
front, and the time, duration and velocity characteristics of the
released water.

Descriptive datz should be provided on vegetation destructicn, wetland

loss, debris accumutation, debris volume discharged to Ccok Inlet,
sediment movement, fish hahitat losses, and wildlife impacts.

5. FISHERY RESOURCES

5.1 Genera) Comments

The EIS should be more quantitative throughout the assessuent of impacts
on the fish resources of the Susitna River Basin., The apnlication
provides general information on nearly all foreseeable impacts {both
positive and negative); however, there is no discussion of the number of
fish expected to be affected within each habitat type and the cumulative
net effect of dam construction and the subsequent dam operations.

Substantially more {nformation {s required before quantitative,
assessments of fish resocurces and the affect of dam construction and
operation {n the Susitna Basin can be made. For example, the presence
of fish in a specific habitat should be correlated with environmental
variables such as river flow, water velocity, habitat tync, and other
appropriate variables that may be used {n the assessment of impacts

HATER QUALITY and QUANTITY -17- Catastrophic Failures
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[C.64] associated with the projected flow regime. Also, difficulties in
(cont.)_samp1in§_of the mainstem river may have influenced the relatively low

[C.65

[C.66]

[C.67]

[C.68]

estimate of salmon spawners in the mainstem. Corrective factors or

‘alternative methods should be devised to solve this problem,

When quantitative information is available, these data should be
presented in the text (as well as in tables and figures). The accuracy
and precision of these data should be discussed. .

Comments by Alaska Department of Fish and Game and Alaska Department of
Environmental Conservation {both letters dated 13 January 1983} state
that the present fish resources data base 1s often 1nsufficient. The
Alaska Power Authority response was that the data are adequate for
evaluating the magnitude (worst case) of potential impacts to the
selectad evaluation specifes. However, the application developed 2
worst-case scenario for only those salmon that use the slough hahitats
and not those juvenile and adult fi{sh that use the mainstem and side
channel habitats. Total loss of these fish would severely affect the
fish resources of the Susitna River., Additional quantitative information
could provide a basis for a predictive assessment of impacts short of a
total loss estimate.

5.2 Sampling Effectiveness

The EIS should evaluate the effectiveness of the sampling technigues and
sampling program in relation to the geoal of providing an accurate
assessment of impacts on the fishery resource. For example, the
adequacy and accuracy of data collection within each habitat type should
be discussed. This information would provide the reader with a better
understanding of the data base and the precision of the statements and
conclusions that follow. Also, such statements would identify data gaps
and sampling difficulties ind would enhance the collection of data
during subsequent years L5,

5.3 Data Insufficiencies Below Talkeetna

Add{tional fish habitat preference data and flow characteristic data are

3
----------

5. The discussion of methodology in the application fdentified a few
sampling programs that did not provide accurate data (primarily sonar
counts). This type of discussion and evaluation should extand to each
sampling program.

FISHERY RESOURCES -18- General Comments '
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[C.68] needed %o assess {mpacts downstream from Talkeetna. A greater proportion
{cont.) of the Susitna River fishery resources use this downstream reach, but

- insufficient {nformation is available to charactarize fish habitat usage
- and other ecological relationships. These dataz are needed because of

the potential effect of even a small change in the flow regime on this

. proportionately larger resource base.

[C.69]

[C.70]

[C.71]

[C.72]

Field studies are needed to characterize the use of habitats by fish
(e.g., correlate environmental variables with the habitat
characteristics of each 1ife stage) and to describe the changes in these
habitats that may be caused by the proposed flow regime (e.g., changes
in water velocity, food availabilitv, and hahbitat structure).

5.4 Habitat Changes During High Winter Flows

The effect of high winter flaws during dam operation on ouverwintering
fish in the mainstem and side channels sheould be addressed in the EIS.
An incremental analysis of water flow and fish habitat quality is needed
to describe how avaiiable habitat will change with increased winter
flows.

Water velocities tﬁrough a variety of habitat tyoes should be projectad
for expectad winter flow volumes. The effect of these winter water
velocities on overwintering fish and 1ife stages should be determined.

This analysis would require water velocity data through several habitat
types and correlation of these data with fish habitat characteristics
obtained from field data collection or literature review LB,

5.5 Effect of Lower Turbidity on Fish

Fish species that are adapted to turbid waters may be affected by the
reduction in summer turbidity levels. The Alaska Department of Fish and
Game suggests that burbot may be sucn a fish and, if so, the £E1S should
address this 1n the impact analysis.

6. The application has noted that -increased winter flows will inundate
side channels and provide more habitat, but 1t does not describe the
type of new habitat fn terms of water velccities and species
utilization. It {s possible that the projected winter flows mav cause
water velocitfes that are too great for some overwinterinm; fisn species
or 1ife stages.

'
\
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5.6 Food Habitat of Fish

The food habits of Dolly Yarden char, rafnbow trout, sculpins, burbot,
round whitefish, and other fish should he described In the EIS. Analysis
of fish food habits is fmportant to the understanding of trophic level
interactions, population dynamics, and the fmpactiof the hydroelectric
projects on fish resources. For example, Dolly Varden char, rainbow
trout, and sculpins may consume juvenile salmonids and their eqgs.
Predation by these fish may increase because of the less turbid waters
after dam censtruction. If more food 1s available, then predator
population levels could increase.

A review of the literature may provide the needed information on the
food habits of these fish during residence in turbid and clear water
streams. If data are lacking in the 1iterature, then food habits of
fish collected frem the Susitna River_should be analyzed. All relevant
1ife stages should be {nvestigated.

5.7 Changes In Slough Habitat Morpholegy

The probab{lity of medifying slough habitat morphology, or severely

*altering its capacity as a fish habitat as 2 result of stabilized

post-construction flows, should be discussed 1n the EIS. Present summer
flows are relatively great and serve to flush accumulated materials from
the sloughs. Projected stabili{zed flows and construction of berms at
the upstream entrance of sloughs may allow eroded bank soil and debris
to accumulate and vegetation to colonize the slough habitat. 1If no
actions are taken, then these slough habitats may lose their value to
fish.

Studies are needed to examine the rate of sediment and debris r
accumulation in slough areas and the resultant effects on fishes (71,

- - - -

7. The potential for change in slough morphology above the
Chulitna-Susitna confluence has been addressed {in Chapter 2 of the
application; however, these conclusions have not been discussed as
possible {mpacts on the fishery resources.

FISHERY RESOURCES -20- Food Habitat of Fish
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5.8 H