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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 
11 Comment/Response Document") contain the Alaska Power 
Authority's detailed responses to more than 250 specific 
cowments contained in the eight comment letters. 

We have assigned each cowmenting agency a.letter 
tab. A copy of each of the eight comment letters is 
enclosed in the CoiT~ent/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 (alphabetically by Table of Contents tab) 
and the specific co~~ent (by consecutive number) . The 
alphanumeric comment codes are shown in brackets in the 
left-hand margin of each of the eight COITIDent letters 
enclosed. 

Behind each cowment 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. 
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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. 
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~~ United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 

Alaska State Office 
701 C Street, Box 13 

Anchorage, Alaska 99513 

. .--,....,., 
·, ___ j;,) 

2800 (93 

Menor arrl um 

To: Office of Environmental Project Review 

From: State Director, Alaska 

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

Review of the subject application has been CJmpleted. The Bt.M Alaska review 
team, in commenting for the Director, has prepared the following comments 
which are arranged according to: A) ELM direct administrative resp:Jnsibility; 
an:i, B) general and specific corranents on application contents arranged accord­
ing to the volume and chapter of eXhi~it to whiCh they apply. 

A. P:ROJ"&.~ .~S liiTH DIRECT BL'1 Ar:MINisrAATICN 

Principal ~~ resp:Jnsibility will be the access road from the Denali Road 
south to the project site and :r-eferre-; :1eretofore as the pioneer road. 
The BL."1 will grant a Right-of-Way for this route. Also, BL."1 is respon­
sible for the administration of Federal mining claims. 

[A.l J 

[A. 2] 

1. General Cor:unents : 

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

ACCESS ROADS 

Please refer to the letter dated April 15, 1982 in whiCh the 
Associate District Manager, BU~ Anchorage District addressed and 
commented on Pioneer Road routes and Environmental Impacts on 
access routes for the Proposed Susitna Hydroelectric Project. 

Volume 7, Exhibit E, ~~pter 4, Historic and Archeological 
Resources 

BLM will consider any archeological sites in this project that 
are under its jurisdiction and that have tephra chronol~J to 
have cumulative research f()tential (36 crR 60.6(d)). We view 
these items as representing part of a significant entity, whose 
COQpOnents may lack individual distinction (36 CFR 60.6(c)). 



[A. 3] 

2. 

[A. 4] 

[A. 5] 

[A. 6] 

[A. 7] 

[A. 8] 

VoluPe 9, ~Xhibit E, Chaoter 10, Alterr~tives 
Access 

2 

The total proposed access plan is duly influenced by the prefer­
ences of private larrla.-rners in the Susitna project area. Hc:w­
ever, the rrore complete the project area is opened, the IDOre 
significant attendant impacts on natural values and resources of 
the area will result. 

Specific Comments. 

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

Page E-3-256 Side Borrow adjacent to or access balanced cut and 
fill 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 
moni tore:::i. Moni taring Hi 11 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 penrafrost'? 

Volume 7, ~~ibit 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. 

Volume 8, ~xhibit E, Chaoters 7, 8, 9 Recreation, Aesthetics, 
Larrl Use 

Sites 3.1.3 and 3.1.4 infer that access roads will be open to 
public use. Such decision, \ihen made by the resp:::>nsible lan::i 
managers, should detail policy governing use and also the exta~t 
of facilities necessary to control or enhance public use and 
public safety. Public Access is not a foregone conclusion. 

Previous ELM comments in Section 4.1.4 should be restated. 
Whether or not the Denali Highway is designated a scenic high­
.way, it remains a scenic attraction to the touring public. 
Therefore, all facilities and developrr~ts required by the 
project in relation with the Denali access corridor should be 
planne:::i for mini;num visual impact. This is to incllrle terr;xJrary 
power lines, torrm'l pits, and staging locations as well as the 
roadway and its eventual operation and maintenance. 

Volune 9, Exhibit E, cr~oter 10, Alternatives 

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

-

-

-

-
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[A. 9] 

[A.lO] 

[A.ll] 

-
~~ 

-

3 

. B. PROJECI' ELD1E~n·s aJrSIDE BL'-1 ~srAATICNS 

This p<)rtion of the review address concer!'.s which are project­
wide and not specific to BL~ ~~inistration. 

L General Comments: 

Volumes 6A, 68, E~~ibit E, Fish, Wildlife, and Botanical 
Resources 

A general review was made of the Fish and \'i'ildlife 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 prq::osed Susitna 
Hydroelectric Project. We concur in their comments arrl also 
offer the following: 

FISH We submit that the quality of the fiSheries is highly 
deperrlent on i.ater use and quality. The cr.apter 2 analysis 
has some deficiencies, most rntably a valid temperature 
model and the lack of data on fish use downstream of 
Chulitna River. 

VEGETATICt1 Vegetation section lacke::l quantification of 
areas which could be af:fecte::i by cr.anges in cover. A given 
species may benefit by vegetation cover c.1J.anges whereas 
other species nay be adversely affected. Tr.e vegetation 
map should be improved to better analyze m::ose and bear 
habitat. 

WilDLIFE The Jay Creek mineral lick for Dall Sheep will be 
inpacte::i. Mitigation by exposing new soil in the area is 
suggested. No mention of an alternative, sue.~ as lowering 
the dam height to reduce the amount and escape route from 
being inundated, is mentione:J.. The dam will inundate Bald 
Zagle and Golden Eagle nest sites, which is in violation of 
the Bald Eagle Protection Act. 

In s~~, mitigation agreements should be arranged with land­
owners prior 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 
which should include monitorir~ construction activities to 
ensure OOr:!pliance. The team Should i:e funded by the project. 



[A.12] 

[A. 13] 

[A.l4] 

[A. 15] 

Vol~e 7, E~~ibit E. Chanter 4, Historic and Archeolcoical 
Resources 

4 

The Mvisory Col.L."1cil on Historic Preservation must 1:::e given the 
opport~"1ity to comment on this project and the cultural resource 
rep::>rts. 

The Bureau agrees with the applicant's approach to inventory a~ 
syst~~tic testing since we are in ~~e 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 anthropo­
lo:jical questions". What these questions are is not specified. 
If sites are iwportant for their ability to answer these 
questions, which sites answer which questions, and why, should 
be specified. 

Volume 7, Exhibit E, Cnaoter 5, Socia Economics 

It appears that Regional-statewide'i~cts or effects of the 
project are ~""lderstated since as the State's oil reva"1ue 
decreases, a higher percentage of available capital ar~/or 
financing rray be concentrated on the project, at the expense of 
other projects or progra~. Other regional ener~J developma"1t 
rray be adv~sely affected, as an example. 

The effects of in-migration on the economy are l.L.""lderstated. 
Migration rray include individuals travelling to speculate on 
employment, especially if emplO'f!Ilent' or econor.Uc cordi tions in 
other parts of the State or natio~ are unfavorable. A large 
in-migration affects the da~d for road ~aintenance and public 
works expenditures, for example. 

The cost of bringing the existing Alaska Railroad up to the 
operating level and line capacity whic, would be required for 
project use is not discussed. There is additional uncertainty 
surrounding railroad operation costs or charges due to the 
uncertain status of rail ownership. 

-

-
-
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[A.19] 
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[A.20] 

[A.21] 
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Access will 1:e 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 be~efit of the roads them­
selves. The cost of access road construction may not be 100% 
related or attributable to the Hydro project alone. 

Access development, if exaggerated, will cause development of 
the region in general, not only develop~ent of a powersite. The 
effects of increased use and developr.le.r1t, cannot be un::ler­
estimated in effect upon the existing resident human population 
and local living conditions. 

Volume 8, Exhibit E, Chanters 7, 8, 9 Recreation. Aesthetics, 
Land Use 

The transmission line rights-of-way ID~Y eventually be used as 
access corridors for ORV or o~her unplanned uses. 

Volt.nne 9, Exhibit E, Chanter 10, Alterr~tives 

Transmission 

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

Specific Cornhlents: 

Energy Alternatives - Natural Gas 

Section 4.3.1 infers that there is a supply of natural gas far 
exceeding expected de.I'i'arri in Ccok Inlet. This source of fuel 
for energy generation was abruptly discussed and insufficiently 
weighed as an alternative. 

Vol~~ 7, E~~ibit E, cr~oter 6, Geoloov and Soils 

_Section 2.1 - Regional geology, seismic geology, and geologic 
conditions appear to be well written, accurate, and concise. 

Sections 2, 5, 8 and 3. 7 - Berro.--~ pits and quarry ·sites -
planning for eventual inundation of borrow pits, or their 
rehabilitation is sufficient lli~ess the iffiPQ~~ent area is 
altered due to a ~~ge in project design. It is unclear where 
the t:orra,.,r sites or material sources for the entire Denali 
access roadway are lcx::ated. 
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FEDERAL ENERGY REGULATORY COMMISSION 
PROJECT NO. 7114 

:RESPONSE OF AI,ASKA POWEF AUTHORITY TO COMMENTS OF 
UNITED STATES DEPARTMENT OF THE INTERIOR, 

BUREAU OF LAND MANAGEMENT 

COM.MENT A. 1 : 

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

"ACCESS ROADS 

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

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 ELM), the 
Pioneer Road concept was eliminated, the evaluation criteria 
were refined and seven additional access alternatives were 
developed. The letter dated April 15, 1982, from the 
Associate District Manager, BLM Anchorage, weighed heavily 
in this decision. 

Please also see Response to Comment F.7 for a surr~ary 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 ]_, Exhibit !' Chapter _!, Historic and A.rcheological 
Resources 

"BLM will consider any archeological sites in this project 
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. 

COMMENT A.3: 

11 Volume 2_, Exhibit ! 1 Chapter l.Q_, Alternatives 11-.ccess 

"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." 

RESPONSE: 

The Power Authority 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 hai been, and remains, a 
persisting policy decision. Analysis of alternative 
routes has incorporated defining design criteria, 
analysis of construction difficulty, analysis of 
impacts on construction schedule, life cycle 
construction and operating costs, 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 options 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 of their embedded value 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? 

3. 

4. 

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

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

Minimize disturbance to existing users and use 
patterns? 

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

6. Facilitate the economic development opportunities 
for the native corporations? 

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 en the part of the evaluator. Embodied in 
the selection criteria are some value judgments which 
reflect more i~~ediate concerns related to project 
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 is 
necessary; 

3. Provision of access between Watana and Devil 
Canyon will some day be required; 

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 corridors, 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), 
vlhile 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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RESPONSE TO COHMENT A.3 (cont.): 

B. 

Status 

The Denali route was selected because it met most of 
the selection criteria: that is, it minimized impacts 
on local 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 players, 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 conformance \'lith 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 to the darn sites will be public or private 
is premature. The Power Authority sees this issue as 
one which should be revie\l.red in the latter stages of 
project construction to determine public and agency 
preferences and then current resource tradeoffs. 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 be resolved for almost a decade, we agree that the 
road design criteria and 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 be 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 recommendations 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 j 

Resources 

"Page E-3-256 Side Borrow adjacent to or access balanced cut 
and fill techniques will minimize certain irnpucts; 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?" 

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 techniques. 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 from 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 on 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 Application page E-3-264 is an 
example for allowing the reader to compare a finished road 
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RESPONSE TO COMMENT A.4 (cont.): 

section using side-borrow with the conventional roadway 
section. The actual thickness of roadway crown will be 
established prior to completing the construction 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 of such ground results in noticeable differential 
subsidence. 

Because permafrost containing large amounts of ice has not 
been encountered along the proposed alignment, the roadway 
is expected to be subjected to only minor subsidence caused 
by thavling 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 cons·idered to be 
appropriate. 



COMMENT A.5: 

"Volume ]_, Exhibit ~, Chapter ~, 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: 

"Volume 8, Exhibit E, Chapters']_, .§_, 9 Recreatior:., 
Aesthetics, -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 
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." 

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 fish, wildlife, 
archeological resources and recreational uses in the project 
area. The Power Authority anticipates that the DEIS will 
address the full reasonable range of access options. 

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 years prior to completion of 
construction. At that time, the Power Authority suggests 
that discussions with resource agencies and corr~ents 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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COMMJENT A.7: 

nvolume 8, Exhibit E, Chapters]_, ~~ 2_, Recreation, 
Aesthetics, Land Use 

nPrevious BLM corrunents 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 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 temporary power lines, borrow pits, and staging 
locations as well as the roadway and its eventual operation 
and maint~nance.n 

RESPONSE: 

Facilities and developments required by the Project 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 to 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 proposed route 
from the Gold Creek Substation to Watana. as shown in 
Exhibit G of the FER.C License A.pplication, 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 
iden·ti fied for those facilities on FERC License Application 
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 options 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 products to ensure that aesthetic and 
environmental considerations have been evaluated for all 
appropriate aspects of the project. Moreover, the upgrading 



RESPONSE TO COMMENT A.7 (cont.): 

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

COr.-ll'<1ENT A. 8 : 

"Volume 2_, Exhibit ~, Chapter l.Q_, 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 Applicction Volume 6A, 
Exhibit E, Chapter 3, Section 2.3, "Anticipated Impacts to 
Aquatic Habitat" and Section 2.4, "Mitigation Issues and 
Mitigating Measures." Both culverts and bridges will be 
considered in the final designs. 

Factors that affect the selection of culverts or bridge~ are 
hydraulic capacity and width of the waterway and the 
vertical clearance between roadway grade and thalweg. In 
cases where wa ten;ays have lo\'ler 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 unimpeO.ed (see stream crossing 
mitigation measures outlined on FERC License Application 
pages E-3-152 and E-3-153 along with Table E.3.42 for 
criteria to be applied to stream crossings). 

~----------.. ------~--------------------------------------------------
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COMMENT A.9: 

11 Volumes 6A, 6B, Exhibit ~' 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 concur in 
their comments and also offer the following: 

"FISH We submit that the quality o£ the fisheries is highly 
dependent on 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 F.iver. 

"In summary, mitigation agreements should be arranged. with 
landowners prior to licensing and incorporated in the 
license to ensure they will be adopted. Also, 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." 

F.ESPONSE: 

We disagree that the temperature models used as the basis 
for the temperature results presented in Chapter 2 of the 
PERC License Application are invalid. The reservoir 
temperature model DYRESM is a recognized state-of-the-art 
model and is used by universities and institutions worldwide 
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 COMMENT 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 vms conservative (i.e., HEATSIM would 
predict greater temperature impacts than will actually 
occur). However, the AEIDC study found that the cooler 
waters of the tributaries and the lower project flows in the 
mainstem combine in the effects to result in a slower. 
recovery to natural conditions (AEIDC 1983b). Summer 
temperature simulations presented in the Application may 
slightly overestimate vli th-proj ect mains tern temperatures in 
the Watana to Devil Canyon reach. A further discussion of 
the applicability of the temperature models is provided in 
the Response to CoroEent B.6. 

With respect to data on fish downstream of Talkeetna, please 
refer to Responses to Comments B.8, C.37, F.lS and F.17 
which discuss the considerable amount of data which are 
available for fishery resources downstream of Talkeetn2 
(Chulitna River confluence) . 

The mitigation plan will be developed as part of the license 
process (see Response to Corr~ent B.9). The Power Authority 
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RESPONSE 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 Modeling in the Susitna Basin Alaska 
(Sep·ternber 21, 1983). 

AEIDC, Susitna River Hydroelectric Project Draft Aquatic 
Impact Assessment: Effects of Project-Related Changes in 
Temperature, Turbidity, and Stream Resources During June 
Through September (1983), previously submitted to the FERC 
on October 31, 1983 

I:mberger, J. and J. C. Patterson, A Dynamic Reservoir 
Simulation Model - DYRESM:S, Proc. Symposium on Predictive 
Ability of Surface Water Flow and Transport Models (1980). 



COHMENT A.lO: 

"Volumes 6A, 6B, Exhibit !, 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 \vere 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 quantification 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 be improved to better analyze moose and bear habitat. 

"In surrunary, mitigation agreements should be arranged with 
landowners prior to licensing and incorporated in the 
license to ensure they will be adopted. Also, 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. 

B. 

This ELM comment reflects concerns raised by other 
agencies (see co~~ents 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 lOB). The Alaska 
Power Authority anticipates fully responding to any 
such other agency which possesses appropriate expertise 
and/or responsibility. 

Chapter 3 of the FERC License Application contains 
extensive quantification 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 cm~ENT A. 10 (cont.) : 

c. 

For the purposes of refining the moose model, more 
sophisticated mapping of browse quality 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 6A, 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 project impacts and appropriate 
mitigation, additional work is underway to provide more 
precise impact assessment and to refine mitigation 
plans. Thus, types and scales of impacts have been 
determined and are currently being refined (see 
Response to Comment F.6). Concurrently, candidate 
mitigation lands have been identified and management 
options 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 mitigation lands 
more accurately. Summer 1984 will see refined browse 
mapping activity underway to incorporate into impact 
and mitigation analysis the improved techniques that 
have been developed jointly by the Alaska Power 
Authority and the Alaska Department of 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 COi-1MENT A. 1 0 (con t . ) 

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

REFERENCES 

Alaska Power Authority, Susitna Hydroelectric Project FERC 
License Application Project No. 7114-000 (1983}, Volume lOB, 
U.S. Fish and Wildlife Service Letter on the Draft License 
Application. 

COMMENT A.ll: 

"Volumes 6A, 6B, Exhibit ~, 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 concur in 
their comments and also offer the following: 

"WILDLIFE The Jay Creek mineral lick for Dall 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 amount and escape route from 
being inundated, is mentioned. The darn will inundate Bald 
Eagle and Golden Eagle nest sites, which is in violation 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. Also, 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. The Alaska Power Authority anticipates fully 
responding to any such other agency which possesses 
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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. In Chapter 3, 
Section 4.4.2(a), p. E-3-524, Exhibit Estates that 
"Data on the seasonal use of the Jay Creek lick and the 
distribution of use within the lick are required prior 
to inundation of the lower portion of the lick to 
assess changes in lick availability and value to Dall 
sheep and moose. 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 locations within the lick 
above and below maximum operating level (2190 feet) and 
10 from nearby control soils. These samples will be 
analyzed in a commercial laboratory 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 
sponsored 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 concentrations of sodium, 
calcium and magnesium ions relative to control soils 
(See October 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 

ADF&G report describing the summer 1983 observations 
and soil analyses will be available early in 1984 
(Tankersley-Sener, 1983 personal communication). 
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RESPONSE TO COMMENT A.11 (cont.): 

The commentor states that "Mitigation by exposing ne\v 
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 "If 
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 comparison of soil samples {Continued Study 5) 
will allow evaluation of the effectiveness of this 
mitigation. 11 Tankersley (1983 personal communication) 
has noted that soil disturbance by human action mRy not 
be necessary, as erosion resulting from filling and 
operation of the reservoir roay accomplish this purpose. 
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, if so, the appropriate nature of such 
action. 

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

REFERENCES 

Tankersley, N., 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 9 and 20, 19 83) . 
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COMrv1ENT A. 12 : 

11 Volume ]_, Exhibit ~, Chapter _!, Historic and Archeological 
He sources 

11 The Advisory Council 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 process 
of developing an agreement with the State Historic 
Preservation Officer that incorporates an analogous 
approach. 

11 It is expressed several times that the project area 'holds 
excellent potential for addressing many long standing 
anthropological questions. ' ~\ihat these questions are is not 
specified. If sites are important ~or thelr ability to 
c:ms-v1er these questions, \Jhich sites answer v.,rhich questions, 
and why, should be specified. 11 

RESPONSE: 

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

The Application and the report conunent on the resource 
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. 

CO:MMENT A.l3: 

11 Volume ]_, Exhibit~, Chapter ~, Socia Economics 

11 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 



COYu~ENT A.l3 (cont.): 

financing may be concentrated on the project, at the expense 
of other projects or programs. Other regional energy 
development rna:' be adversely affected, as an example." 

RESPONSE: 

While construction of the Susitna Project may effect other 
statewide programs, the Project has been developed within 
the guidelines of the "Energy Program for Alaska 11 (see 
Response to Comment C.l). Within the context of this State 
policy cornrn_itment, the Authority does not believe that these 
effects have been "understated 11 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 economic 
benefit to the state. As a direct offset to short term 
impact on other programs, the econoiilic multiplier effects of 
the Susitna Project will be greater than the effects that 
would stem from most other state funds allocations (See 
Exhibit B, Table B.l03 and Exhibit E, Clmpter 5, Sections 
3.2 and 3.3) 

Under the 11 Energy Plan for Alaska 11 the State has either 
developed or is investigating the development of electrical 
energy for other regions 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. 

COMMENT A. 14: 

"Volume 1_, Exhibit ~' Chapter ~' Socia Economics 
-

"The effects of in-migration on the economy are understated. ~ 

Migration may include individuals travelling to speculate on 
employment, especially if employment or econoiilic 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 obtaining work on Susitnaf speculative 
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RESPONSE TO COMMENT A.14 (cont.): 

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

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

(a) 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 in-migration for TAPS. While this estimate 
vlill provide an indicator of potential impacts of 
speculative in-migration resulting from the Susitna 
project, it will be used with caution for the following 
reasons. The characteristics of the work ~orce size 
and schedule for "che TAPS project were dramatically 
different from those of the proposed Susitna project. 
For example, the v,;rork force requiremt::nts for TAPS rose 
to 22,000 workers within two years 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 vlages 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. 

(b) The Power Authority is contacting B.C. Hydro and other 
utilities that have constructed large-scale hydro­
electric power plants in remote areas to obtain 
information on their experience \·lith 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 developments will be more comparable to 
Susitna than the TAPS project. 

(c) Consultatiori with the Alaska Department of Labor and 
the Alaska Department of Community & Regional Affairs, 
which has a statutory duty to plan for, study and aid 
in cushioning communities (impacted by large scale 
construction projects) by utilizing sophisticated 
socioeconomic techniques. 

The Powe:r: Authority anticipates that the DEIS vlill utilize a 
similar analysis of this possible factor. 



COMMENT A.15: 

"Volume ]_, Exhibit ~, Chapter ~, Socia Economics 

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

RESPONSE: 

The costs of bringing the existing Alaska Railroad up to the 
operating level and line capacity which would be required 
for project use was not presented because the impact of 
project construction would only have about a 10% increase on 
the present average freight loading. 

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

During the peak construction activity it is estimated that 
incoming freight would be 875 tons per day. In a "•.verst 
case scenario" assuming the unlikely situation of no highway 
transport of freight to Cant\o;ell, 12 to 15 cars would be 
required. 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.l6: 

11 Volume ]_, Exhibit E, Chapter 2_, Socia Economics 

11 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. 11 

RESPONSE: 
-

The Alaska Power Authority had not considered the financinl ~ 

participation of adjacent landowners in constructing access 
roads into the project area. The United States Bureau of 
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RESPONSE TO CO~~ENT A.l6 {cont.): 

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

C Ot'Jl.'f.ENT A . 1 7 : 

"Volume ]_, Exhibit ~' Chapter ~' Socia Economics 

"Access development, if exaggerated, will cause development 
of the region in general, not only development of a 
powersite. The effects of increased use and development, 
cannot be underestimated in effect upon the existing 
resident human population and local living conditions. 11 

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 
land use plan covering the area in which the proposed 
project lies. The Bureau of Land !1anagement intends to 
coordinate federal land use plans with the Susitna Area 
Plan. Four alternative development scenarios were presented 
to 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 is 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 
Authority. 
cor1~ idor s, 
to Comment 

been a major concern of the Alaska Power 
Numerous studies of alternative access 

and their effects, are referenced in the 
F.7 (see also Response to Co~~ent A.3). 

COMMENT A.l8: 

"Volume 8, Exhibit E, Chapters 2_, .§_, 9 Recreation, 
Aesthetics, Land use 

Response 

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



RESPONSE TO COMMENT A.l8: 

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 project access 
roads will be built for other purposes. Construction trails 
will require the removal of tall vegetation, but will not 
require fill 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 ROW will discourage the use 
of off-road vehicles, but not eliminate it. 

Investigations reveal that, when compared to other 
recreational opportunities associated 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 public to develop an access policy for the 
transmission corridors, and to identify specific sites or 
areas along the corridors where unauthorized use might 
require special management actions. 

C0r-1MENT A .19: 

"Volume 9, Exhibit E, Chapter 10, Alternatives 

Transmission 

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

RESPONSE: 

State of the art siting and construction practices will be 
employed 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 environmental 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 disturbance and therefore 
erosion in sensitive areas by winter construction; 
minimizing stream crossings; leaving a buffer zone along 
stream banks; use of a "weathered" steel for aesthetic 
purposes; pile foundations will be used in ice-rich, thaw 
unstable soils; etc. Many of these measures will be applied 
as appropriate to specific locations in the final design/ 
construction stage. 



COMMENT A.20: 

"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 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, Sections l.l through 1.3. Exhibit D also 
demonstrates that, while North Slope natural gas supplies 
are very large, these supplies are not now available to the 
Railbelt nor can it anticipated when it will be made 
economically available as a source of supply to the 
Railbelt. 

The economic attractiveness of the Susitna Hydroelectric 
Project was evaluated against the use of Cook Inlet natural 
gas as a fuel for generating electricity for the Railbelt, 
using the assur:'.ptions presented in Exhibit D and Appendix 
D-1, including assumptions concerning the future 
availability of undiscovered natural gas reserves. Applying 
the assumption that these sufficient quantities 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 undiscovered reserves are four:d to be 
substantially less than estimated, and/or nore expensive to 
recover than assumed, the "natural gas alternative" to the 
Susitna Project would prove 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. Natural 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). 

-

-. 
I 
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COMMENT A. 21: 

"Volume ]_, Exhibit ~, Chapter .§_, 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. 

COM1-1ENT A. 22: 

11 Volume ]_, Exhibit E, Chapter .§_, Geology and Soils 

"Sections 2, 5, 8 and 3.7 -Borrow pits and quarry sites -
planning for eventual inundation of borrow pits, or their 
rehabilitation is sufficient unless the impoundment area is 
altered due to a change in project design. It is unclear 
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 locations for the Denali 
access roadway. The anticipated locations of the individual 
borrow areas are outlined on Figure E.3.37 and vrill 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 roadway. Selection of 
sites, which will be specified in the contract documents; 
will be made in the interest of minimizing ground or habitat 
disturbance. Revievling agencies will have an opportunity to 
con~ent on anticipated effects resulting from the final 
design of the borrow areas and short access paths. 

-----------------w-------~--------
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Honorable Kenneth F. Plumb . 

uri!ITED STATES Ocr'AH 1 IVILII.I 1 ur '-•-h•H••t:Hl..c 

National Oceanic and Atmospheric Administration 
Office of General Counsel ( 1J...'""'\ 
P.O. Box 1668 ~ 
Juneau, Alaska 99802 
Telephone {907) 586-7414 
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RECEIVED 

_ NOV 14 ~s£:3 

.fj\lsbQll', ~trrtlison ~ §.u\fO 

Secretary, Federal Energy Regufttory 
Commission 

825 North Capitol Street, N.E. 
Washington, D.t. 20426 

RE: Project No. 7114-000 

Dear Mr. Plumb: 

Enclosed for· filing in the referenced proceeding are COIT'Jnents on the 
subject 1icense 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. 

/;;~v/-11#~r 
Michael A.D. Stanley 
Staff Attorney, Office 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, Hashington, D.C. 
Director, Office of ~1anagement and Budget, Pouch AN, Juneau, AK 

99811 



. . 

UNITED STATES OF AMERICA 

FEDERAL ENERGY REGULATORY COMMISSION 

i. -· •. 
r 
f 

of Alaska - Alaska Authority) State Po'trer Project No. 7114-000 
i 

) Comments of Intervenor 

Application for License ) National Marine Fisheries 

} Service 

The National Marine Fisheries Service (NMFS) has received the Federal 

Energy Regulatory Co~mission (FERC) License Application for the Susitna 

Hydroelectric Project, February 1983. We have reviewed this document at 

length and are 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 model 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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[B. l] 

2 

We do not believe a license can be issued for the Susitna Project until 

these deficiencies are addressed and cured. Furthermore, each of these 
i. -· .... 

conc~rns-should be specifically addressed within 'the Draft Environmental 
f 

Impa~t Statement {DEIS) being prepared by the FERC. At this time its 

does not appear that information presented \'lithin the 1 icense 

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 will assist 1-.'ith 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 Hydroe1ectric 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 pro4ect features were discussed. Our agency has consist­

ently voiced concern over the premature nature of olan development 

necessitated by what we consider to be an ambitious and unreasonably 

brief development schedule. 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 contrac-

tors have considered various design revisions and development scenarios. 
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[B. 4 J 

[B. 5] 
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Among these changes are possible revisions to the load forecast and 

reservoir operations rule curves, alterations in dam height, different 
i. --.. 

modef of operation; e.g., load following or peaking, re-regulation dam 

cons~ruction, 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 ignore these 

potential developments, 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 ~hanges to this plan. Delay 

in bringing Devi1 Canyon on line would present a suite of biologica1 and 

Qhysical i~pacts which differ significantly from the present plan. More 

radical plan revisions would create correspondingly differing impacts. 

Flow stabi 1 ity, in-stream temperatures, down-stream fishery fl O\'J 

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

would require further analysis. Mitigative measures would have to be 

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

Because we feel there currently exists a nigh 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 occurring, 

and the biological impact of these revisions. Aguin, no information on 

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

[B.S] changes be requested by the APA or directed by FERC, an amended license .. _ .. ~ . 

[B. 6] 

r .. -
application and/or statement should be prepared and distributed for 

corrrne~t. 

The environmental study program is continuing, and data output is 

providing valuable information regarding impact identification and 

analysis. However, several concerns exist which we have previously 

identified as aata gaps or deficiencies; i.e., temperatures, flow 

regimes, lower river changes, and mitigation. 

Tempera tv-res· 

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 reservoir temperature modei 

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 not 

representative. Synthesized data from this model were used to input the 

downstream temperature model HEATSIM, which in turn drove the ice model, 

ICESIN. 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 



[B. 6] 
(cont.) 
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certain factors (such as shading and tributary input) which HEATSIM does 

not. Harza-Ebasco informs us that a new ice model, developed by the 
i. -~ . r . - -

Cold'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 preciseiy 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 '>':ill 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 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 ooc water above Talkeetna 

for Hatana/Devil Canyon operation, this reach should be modeled for ice 

formation. Similarly, if temperature changes are predicted below 

Talkeetna, some analysis of this impact will be necessary. 

Flow Reoimes 

The license ~pplication does not 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, much of the studies and data which would allow for a particular 

.. 
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flow regime to be evaluated are not available at this time. The draft 

and fjnal license Exhibits suggest that flow releases may be designed to 
~ . r .. -

accommodate fishery resources in several ways, such as spiking flows for . . 
a br1ef period to allow adults access to sloughs or establishing maximum 

winter flow limits. Ho\'tever, 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 ha~ had little contact with the APA or its contractors 

regarding this issue. The Ni•1FS commented extensively on this matter in 

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

remains valid. We believe it is essential,that the fisheries habitat 

and flow relationships be adequately investigated, and that a detailed 

release schedule which fully protects the fishery be established prior 

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

condition. 

Lower 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 



7 

significant (AEIDC, 1983). At Susitna Station, River Mile (RM) 25.5, 
i. --.. 

July fflciw-s r10uld be reduced by 12 percent and f·1arch flovJs increased by 

127 ~rcent. Temperatures and ice conditions below Talkeetna have not 

been modeled. Considering the resource value of the lower river and the 

~~~~t.) potential for the proposed project to create changes to this reach of 

the Susitna, we believe that'further work may be necessary to fully 

identify project impacts. The license application does not adequately 

[B. 9] 

convey the potential for these impacts to occur, nor does it discuss any 

future investigations. We feel such study may be needed; not on1y to 

further identify the habitat use of this reach, but to establish a 

program whereby post-project changes in hab,itat 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. 

Mitiqation 

The applicant has stated that specific mitigation 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. 11 At this time, we are concerned that 

-
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the proposed plan cannot adequately mitigate impacts. The development 

of m1:t.i.gative measures. is not proceeding at a pace equal to other 
r . 

projdct studiess and coordination en this vital {ssue has not been ade-
t 

quate. For example, while the license application states that an 

analysis of candidate areas for mainstem spawning bed improvement sites 

is being conducted, we are not aware of any on-going work on this issue. 

A demonstration project for these mitigation features is necessary, yet 

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 8anual, 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 implementable miti­

gation measures to be developed and approved before any 1icense can be 

issued for this work. 

Specific Comments 

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

&. -· ... 

The stAted -flows do not provide access to all sloughs for adult salmon. 

Acute !ccess problems are anticipated with releases at 12,000 cfs. The 

[B.lO] project operational 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-term augmented flows) 

is noted. How will this alternative be considered? 

E-2-60 Tributary Fishery Imoacts 

The three tributaries which may become perched and which support salmon 

[B.ll] or salmon "spawning potential~ should be identified. Monitoring efforts 

for these tributaries should be discussed in Chapter 3. 

E-28-83 Testino and Commissionina 

This discussion should be expanded. Ho~ long will this process take? 

What determines the time of year for this precess; i.e~, winter or 

[B.l2] sum~er? How much water would have to be spilled during testi~g 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 

[B.lJ] Hm'l long will it take for those tributaries .,.,hich will net become 

i01!!'1!, 

-
--
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perched to degrade to the new mainstem flow levels? Would this occur 

immediately, over several months, or be dependent on high f1ov1 events .. -~ . r. . -
within the tributaries? 

2-84 para. 4 

The results of on-going study on this issue should be presented in the 

~· [B.l4J DEIS. Sediment and bedload transport of the Susitna, Chulitna, and 

-
lS] 

[B.l6] 

[B.l7] 

-

Talkeetna Rivers must be better understood. Obviously, at present this 

impact is poorly described. 

2-85 (i) Water Temperature 

Please refer to our general comments regarding the temperature modeling 

efforts. 

2-88 Talkeetna to Cook Inlet 

The statement that no temperature changes will occur below the Yentna 
• 

may be correct, however the discussion should note that this reach of 

the Susitna was not modeled for temperatures. 

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, Sealy, 



[B.l8] 

[B .19] 

11 

and McCullough (1977), in a study involving a permafrost affected 

reservoir in Canada found that erosion and sloughing of permafrost .. -·., r .. -
contributed large amounts 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 

He cannot agree that because the ground water gradient \·Jill remain the 

same during filling, the upwelling rate within the sloughs will not 

change. The relationship between groundwater, mainstem, and upwelling 

is not adequately described by existing data. Areal extent of up\·lell ing 

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 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 percent reduction in fish habitat, as the salmon may 

select for a certain area within the slough. 

.. 

I~ 
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2-102 Minimum Downstream Tarqet Flows 

... -· .. 
i .. -

The toncept of establishing maximum flow criterii 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 results of continuing studies. The application 

should discuss this issue and present the framework for developing such 

· 2-104 Daily Operation 

It is unclear in this discussion whether the 2000 cfs daily variation in 
\ 

flow \'iould 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 Modelino 

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 months would be important, as 

ice formation and break-up \'JOuld affect reservoir temperatures and 

strati fica t ion. 

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 Cook Inlet -

"_..,_ 

The i~p~ct of increased water elevations should be discussed here. Fish ~ 

habifat may be beneficially or detrimentally affected by higher winter 

flows. As only limited fishery data exist for this reach, additional 

study is needed to describe potential impact. 

2-148 t~atana Ooeration/Devil Canyon Imooundment 

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 discu,ss the impact of testing on 

flows (spills), dissolved gasses, and fisheries~ 

2-150 Water Qualitv 

.. 

As the operation of ~Jatana in combination with Devil Canyon '.'till differ ·"""~ 

significantly from Watana alone, it seems reasonable to assume that 

temperatures will also 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 •·lith the statement that little change in temperature 'r'lill 

occur. 

2-154 (i) Project Operation 

He understand that Harza-Ebasco, the prime contractor for Susi tna 

-
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Licensing, has revised the load demand and reservoir operating rule 

curves. New firm energy demand figures have been set at approximately 
'"' -~. 

59oofGwL,- down from the 7000 figure used in this ~pplication. The 

impaCt of this change is significant. t·1aximum releases for 1-:et 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 length, both here 

and in Exhibit 8, 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. 

2-164 River Morphology 

The impact of the two dam operational scenario on bed load movement and 

riverbed stability should be discussed. Should this impact severely 

degrade spawning habitat over time, mitigative measures will be 

necessary. ~!hat studies have been done or are being done to analyze 

this impact? 

2-166 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. Additionally, revised 

rule ~rves (see comment on 2-154 (i) Project Operation) would increase 
i 

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 above the tailpool in order to minimize dissolved gas 

supersaturation. However, could the cone valve intakes be placed higher 

rlithin the dam, as at viatana, to allow warmer epilmnitic waters to be 

accessed? This could reduce temperature i~pacts during releases. 

2-167 l~ai nstem 

The discussion of temperature impacts presented in this section is based 

upon the model HEATSH~. 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 HEATSII-1 show that maximum 

upstream movement of ooc water would occur near RM 119 in 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 an reservoir temperatures, 

stratification, and downstream temperatures. This implies a need far 
.. -~ .. 

tem~rature modeling of the reservoir beyond December 31. 

Ice modeling deficiencies have been discussed previously. Accordingly, 

we believe it is appropriate to re-evaluate the need for this modeling 

in light of the new riverine temperature model SNTEMP. 

2-170 Talkeetna to Cook Inlet 

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 supersaturation 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 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 ~Jatana 

has not been finalized due to uncertainties in the effect on dissolved 
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ga~ .S..~t.¥:Y~t:.iJOrj. G!ltf1.po:we!I'hO:'<ISS.. ope:x;,;:ut.i!.dns:, ~ultf"lo-.J Wa.te.(" t;:el'l\pera­

to('~S, And distanceof~all and c!ef.iti1 of .~a;;cr· ;11unge belo~·J th~ duiil. 

~igh {oi"~me sp\11s f?tll\og over the. spitl~ay cculd cause signi-:'icr'nt 

scour~in the plU!IIJE: pool bl:lo1·i the dar.1. Supersaturation levels result-

ing from entrained air bubbles goin~ into solution as vrater plunges 

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

value_s on th~ upp!::r end of this rer.l]e." Shou1c such values occur, 

supersaturctted water is likely to be passed through Devil Canyon. 

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 r,leet this objective, r.or do we believe that a satisfactor.;· range of 

potential flows has been ccnsid~red. It is apparent that several 

significant ;Jroject modifications are irr:r;-;inent, an~ that these may 

change the econo~ics of the project and, in turn, the availability of 

\'later for in-stream uses. The DEIS should present a co:nplete analysis ~. 

of potential flows comparing their effect on both fish habitat and 

economics. 

2-186 para. 3 

The concept of providing a lo\~-level portal to reduce te1:1perature 

impilcts during the second yccr of f"il1i119 VluS being considerc>d by the 

API\. \·lhctt \·I&S the outcome? This pJr<~graph ·iwpl ies thJt. this miti9ution 

·-
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T11.: .J~F-bssio:J~. c: S~.JE:Cl•?:· i~i0lngy ui!C f!t1uit.at Utilization \-Jouiu be 

~p·catli improved by inclu::;ion of the 192:! anc !983 fisheries research 

done by the AlaskiJ Department of Fish and Game (ADFG), Jl.EIDC, and 

others. Information on juvenile salruunids is limited, particularly for 

the lower river. Future study emphasis should be directed below, as 

[B.37] 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 

freshwater 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 Jure, a period when 

significant reductions in flow vtill occur ir: the lm·1er Susitna. Today, 

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

impacts to habitat brought on by lmv2r2d flmvs and Hater levels. 

3-101 para. 3 

[B.38] Recent modeling by the AEIDC indicates that temperature changes may 

exist below Talkeetna. Turbidities would lfkely increase in winter. 

3-102 para. 3 

[B. 39] The statement that {flovl) reductions less than 10 pPrcent are not 

.:_ . . 
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expec-ted to irf!plc..t fish is 1tn S<J~porte:.d i 11 the qbsel'lc.e. of any delta 
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i< 

\ 
'- [B.39] 

r~nh.t19 hat:rH:at value. d1a nge.s '\J i tn i od~.-r:en ta 1 fl m-1. · ~ i ~~n if i c.-:::·· t ~ 1 ow -
year. ; . .. 

3-131 Mainstem Habitats 

The statement that the ice front is expected to form between Talkeetna 

[B. 40] and Sherman conf1 icts with the .statement on page 2-169 \'lhich projects 

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

3-149 2.4 - ~iitigation Issues and r1itigating t·leasures 

The NMFS has reviewed those evaluation species proposed by the U.S. Fish 

and Wildlife Service and concur with their selection. ~[believe it is -
[B. 41] important to include sockeye here, as this species is in1~ortant within 

the lower river. Its elimination from the evaluation species list 

exemplifies the lack of concern over lower river impacts. 

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

Habitats 

As previously stated, we have not r~ceived a design crit2ria manual or a 
[8.42] 

construction practices manual and are ~ot aware that either docu~ent is 

presently being developed. -
.. 
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t!c qt;~c;-t·iol: th..:. CCI;clu::-;.;r. thJ~, ~)f th:.. thrt:2 f,,:;trir:; c:J:ltributing t(J f .. -
acc~s~, the project will unly affect th~ st~g~ at the ~ai~stcm. Post­

t 

project changes r::ay include vegetative encroachment, high velocity 

scouring, di~inished flood flows, and altered ice processes; any of 

which could impuct channel geometry. Slough flov; could be altered by 
.. 

decreased groundwater flow attributable to lowered mainstem stage. 

3-162 Hinter F1ow Reqime {October-April) 

"Productive sloughs that will be overtopped more frequently than once 

[B.44l every five years Hill be protected.u How would ~hese sloughs be 

identifi~d? It v1ould SE!em that this determination would require precise 

knmvledge of the ice front:. location and the effect of ice stagir;g on 

water elevations. Is this information available? 

Limited winter flows could be considered to reduce the potential of 

overtopping. 

3-163 p:1ra. 1 

[B.45] He cannot ·find slough 8 withir the other license documents or supporting 

literature. 
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here? ~P.gain, it is difficult to undc:rstand e·xactly i'Jhilt flo•.t releases ~ 

are being considered. We would appreciate reviewing the criteria by 

which the referenced sloughs 1.,rere selected for. recti-fying measures. The 

DEIS should state which measures each slough is to receive, the reason-

ing behind each measure, and the expected impacts to those sloughs not 

(B.46] receiving this treatment. Sloughs 16 8, 20, and 22 all are expected to 

have acute access problems at project flows. Why 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 identification of specific 

impacts; e.g., berm overtopping, access problems, and reduced up1·1ell ing. 

3-165 Access Mitiqation 

[B.47] Hhich eight sloughs are being proposed for access depth modification? 

Why were these sloughs selected? 

3-165 para. 3 

[B. 48 l What slough(s) was examined for the design criteria presented? What is 

the depth of excavation required for each slough? -
-

i'i 

! 
'\._ ______________________________ _ 
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source- of thes2 dutc'l clrld hmt \vCr<= tl1ev deriv~cr? M this tir:Je \'Je are .. 
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[B.49] unsur~:: as to the probability or magnitude of this impact, yet four (4) 

sloughs are to be modified, producing 48,240 square feet of spawning 

habit2t. r·~ore discussion is necessary and should av1ait the results of 

further analysis of the interaction of groundwat~r and the mainstem. 

3-167 Scarifying Side-Channels 

[B.SO] The criteria by ~~hich four(4) sites \'Jere selected for this mitigation 

should be presented and the sites identified. 

3-168 Slough Gravel Cl::::lning 

[B.Sl] Hhy are three sloughs to be cleaned per year? 

3-168 i~a ins tem Spavm i no Beds 

[B.5 2 ] The criteria by \·lhich h1o (2) sites for thiS \~ork v1cre selected shou1d 

be presented, ·and the sit~s identified. 

3-169 para. 1 

iB.53] ~-ie are not i'l'dilre of ~n on-CJoing project to un;:lyzc candidat2 arcus for 

mainst.em spJI'Jiling LH:d creation. ~:hu is p(:rfon:~ing t.hic; study? 



[B.54] 
.. -"' .... 

Ir. i:; t!•t 'd=e:,· \-Jn.:!·• chis p.1raur,1ph ·is discu<>sL10 \idt;;:-1e; or Ce·Jil 

Canyon.~ 

3-178 para. 1 

[B, 55] What is meant by the term "enhanced s1ough?" Would only these sloughs 

be bermed? 

3-182 (c:) Impact t·lonitoring of Salmon Populations 

[B.56] Hould continuation cf existing fisheries programs. alsc meet the need of 

a long-term nonitorir.g program? It may be d2sirable to establish a 

specific study which is tailored to these needs, and is more sensitive 

to changes within fish populations. 

3-183 (i) Monitorino Slough Modifications 

[B.57] What monitoring efforts would be expended on those slough (and side 

channels) not receiving any modification? these areas will continue to 

offer some fish habitat and should a 1 so be pro vi decJ for in the r:~oni tor-

ing program. Periodic removal of be~ver dams, vegetation, or 

silts/debris may be desirable. We are concerned with the apparent 

narrow scope of this program, as it seems to consider only certain areas 

above .Talkcc;:nil. 

-

-

-
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This ::&Jri·itori'1(j pnj~)l"cJf:i: i:; citht::r· pnrly d.:::scrib<~d 11r inc•ctequat:~ly ! .. -
[B.SS] de~igned. ?. ":-:r;::-tiliiO: <.:vulu-)tion" o~· its effectiver.ess·is fr.sufficient 

t. 

for any analysis. Would the dissolved gas concentration of the 

reservoir waters near the cone valve ir1take be measured at this time? 

Will the valves operatio~al i~pacts on downstream temp2ratures b2 

nonitored? 

3-180 2.6 Monitorina Studies 

Regarding the interagency monitoring team, at this time there can be no 

assurance that such a team could exist. Budget and manpower constraints 

B.59] are lik~ly to limit participatiGn, and long-term agency involver:1ent 

could not be assured due to changing priori~ies and budgets. This 

concept would require considerably mere detailEd refinement before it 

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

3-182 2.6.2 Operational ~onitoring 

It appears that all monitoring effort will tike place above Talkeetna. 

[B. 60 ] This progri1rn 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 whict1 outlines the monitoring effort below 

Talkeetna. 

... -~ - . 

.. 



r 
' ' 

[B.6l] 

[B. 6 3] 
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Exhibit E, Chapter lU 

As pr~~lously stated, 0e believe thos~ design changes being considered 
! 

and/o[ requested by the APA should b2 described here. At this time we 

are not sure which of these modifications 'dill become part of the design 

proposed for licensing and which are potential alternatives. During the 

Susitna scoping session held in Anchor~ge this year, e request was made 

forth~ full range of project altern3tives 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 Oiversion/Emer1ency R~lease Facili~ies 

The proposed r~lease levels do not avcid adverse affects on the 

dmvns tream salmon fishery. 

10-32 2.1 Watana Fatility Design Alternatives 

-
-,, 

-

-

It is not clear v1hy the cascade spilhtcy 1·1as dropped from consideration. _. 

How were the economic costs evaluated against the biological gains 

created by reduced gas saturation leve1~? -we understdnd that the APA is 

considering eliminating the emergency spillwJy, combining it with the 

main spilhvay. This feature is not addressed. How would such a 

modification affect spillway operation and gas supersaturation? -
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[B.64] 

W-3:) 2.;:.1 lnst('];._(, CAiF<CiL· ________ 'd 

Dcvil.~Jiyon is tn he ~-perat;:;d ~1ri-:1Jriiy (,: ~ ba.:>.: lor.d~~d focili~y . 
. t 

~Jhr:n would any Jther mad2 of ::perativ1 occur? ',·Hiat 'r'IOulcJ be the: . . 
conditions/events necessary to require a different op2rational mode at 

Devil Canyon? 

10-105 3 Alternative Operating Scenarios 

f·iuch of the discussion l'lithin this section would seem to be invalidated 

by recent developments. Energy dernand forecasts have changed 

significantly since this selection process occurred. New reservoir 

[B.65] operations model and reservoir rule curves are, apparently, being 

considered. Minimun1 downstream flow requirements which ~inimize adverse 

impact to fishery resources have yet to be established. The results of 

the AEIOC modeling effort, expected i;: 1984, would allov1 for thc:se 

recomendc:tions to be developed. ~!e believe this discussion shou1d be 

revised in light of these events. 

.. 
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FEDERAL ENERGY REGULATORY COl'-!MISSION 
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 
discussed. Our agency has consistently voiced concern over 
the premature nature of plan development necessitated by 
what ·we consider to be an ambitious and unreasonably brief 
development schedule." 

RESPONSE: 

The Alaska Power Authority is pleased that NMFS recognizes 
that, through the Power Authority's efforts, N11IFS has been 
involved in the study of the Susitna Hydroelectric Project. 

This detailed involvement has provided the NMFS with 
information prior to finalization which may give W-iFS 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 evolving since late 1979; therefore, we do net 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. 



CO~ll1ENT 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 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 
existing 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 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." 

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 11 Worst-case" planning required. Their 
implementation would provide some enhancement of project 
economics while not adversely impacting biological 
feasibility. 

See also Responses to Comments B.l, B.S 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 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 
darn construction, and design revisions to the darn 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 ignore these 
potential developments, 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 mav cause 
significant delays or changes to this pl.:m. 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. t-1itigative measures would 
have to be developed for new impacts, necessitating changes 
to the mitigation plan." 

RESPONSE: 

Re-analysis and refinement of the financial and economic 
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 
decision makers. There is presently no indication that 
significant delays or changes will result (see Response to 
Comment B.l). 

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 
existing 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 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 
brinqing Devil Canyon on line would present ~ 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: 

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.l). · 

As economic needs and flow requirements 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. 

-
-
-

-

-

-
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RESPONSE TO B.4 (cont.): 

Agency personnel and the FERC will be formally notified if a 
potential change under evaluation becomes an official Power 
Authority change (e.g., approved by the Board of Directors). 
There are, at present, no plans to delay Devil Canyon 
construction; therefore, this ELM Comment is rhetorical. 



COMMENT B.5: 

"Worst Case Analysis 

"Because we feel there currently exists a high 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 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 of these changes be requested by 
the APA or directed by FERC, an amended license application 
and/or statement should be prepared and distributed for 
conunent." 

FESFONSE: 

There are no changes presently being considered by the Power 
Authority which would materially alter the project as 
proposed in the FERC License A.pplication (see Responses to 
Comments B.1-B.4). Possible changes have been examined in 
the past to insure that all options open to the State of 
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 
reservoir temperature model 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 not representative. Synthesized data 

-
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CO~~ENT 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 does not. Harza-Ebasco informs us that a new ice 
model, developed by the Cold 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 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. ~\'e 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 input with more than a few months 
data. Addition~lly, 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 below Talkeetna 1 some 
analysis of this impact will be necessary." 

RESPONSE: 

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 year 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 
obtain 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 years) representing 

----------·--·-~----------------



RESPONSE TO COMMENT B.6 (cont.): 

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

Dry year 
Average year 
Wet year 

1974 
1982 
1981 

'I' he 

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 operation; 

3. Watana/Devil Canyon 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 Echedules 
for carrying out these simulations are given in the Alaska 
Power Authority's RespGnse to FERC Schedule B Requests for 
Supplemental Information Nos. 2.28 and 2.41. The results of 
these simulations will be provided to the FERC as they 
become available. 

Reservoir temperature simulations are being carried out 
using the Dynamic Reservoir Simulation Model (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 2nd the 
calibration is being refined using a full year of data for 
Eklutna Lake. 

-

-

-

-
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RESPONSE TO COMMENT B.6 (cont.): 

The parameter values related to various physica.l processes 
as suggested by Irnberger and Patterson (1981) have been 
used. Some modifications have been made for the Eklutna 
Lake study to take into account the effects of the mild 
sloping bottom 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 sloping bottom near the intake area and 
horizontal intakes, these effects will not be considered in 
Watana and Watana/Devil Canyon studies. Therefore, the 
degree of accuracy one may expect from the DYRESM 
simulations on Watana and Watana/Devil Canyon reservoirs 
will not change significantly. 

Pov1er Authority Responses to FERC Schedule B Requests for 
Supplemental Information Nos. 2.39 and 2.40 describe in 
detail the estimate of error/uncertainty for Lake Eklutna 
DYRESM simulations and parameter values 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. r!lainstem 
temperatures for this period were predicted within 
approximately 1°C at the 90 percent 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 of simulating 
with-project Susitna River temperatures reasonably well. 
Since SNTEMP was calibrated to an additional summer of data, 
confidence in this calibration may be 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 



RESPONSE TO COMHENT B.6 (cont.): 

state-of-the-art ice process simulation model. The model 
could not be calibrated to the 1980 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 question the accuracy of the FERC 
License Application 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), previously submitted to the FERC 
on September 1, 1983. 

Iwberger, J. and J. C. Patterson, A Dynamic Reservoir 
Simulation Model - DYRESM:S, Transport Models for Inland and 
Coastal Waters (1981). 

AEIDC, Stream Flow and Temperature Modeling in the Susitna 
Basin, Alaska (1983), previously submitted to the FERC on 
December 19, 1983. 

Acres American, Inc., Susitna Hydroelectric Project 
Feasibility Report, Vol. 4, Appendix A Hycrological 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 not present a specific flow 
release schedule that protects anadrornous 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, 

-
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COMMENT B.7 (cont.): 

much of the studies and data which would allow for a 
particular flow regime to be evaluated are not available at 
this time. The draft and final license Exhibits suggest 
that flow releases may be designed to accommodate 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 to the Draft 
Exhibit E, and we feel much of that cowF.ent remains valid. 
We believe it is essential that the fisheries habitat and 
flow relationships be adequately investigated, and that a 
detailed release schedule which fully protects the fishery 
be established prior to licensing. Such a release schedule 
must be incorporated as a license condition." 

RESPONSE: 

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 
flows are not designed for maximum power production, but 
rather reflect consideration of biological needs. While the 
flows do not avoid all impacts to the anadromous fish 
resources, the mitigation options described in the FERC 
License Application and in the Response to Comment B.9 are 
expected to effectively offset the habitat losses associated 
with reduced flows. 

The proposed flows reflect the best available analysis at 
the time the FERC License Application 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 



RESPONSE TO COlf~lENT B.7 (cont.): 

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 additional 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 accorrmodated fisheries were 
considered (e.g., the Case C scenario incorporated increased 
flows (12,000 cfs) to allow access for adults to sloughs). 
When it \vas not economically feasible to acconunodate impacts 
to fisheries resources through flow regulations, mitigation 
measures were proposed (e.g., where 12,000 cfs may be 
inadequate to ensure access, the lower ends of specific 
sloughs would be modified to provide sufficient flows 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 October 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 numerous opportunities to comment on flow 
and other project related issues. These opportunities have 
included: a three-day workshop on 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 correspondence, and 
discussions 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 flow relationships be adequately 
investigated, and that a release schedule which reasonably 
protects the fishery be established. Accordingly, the Power 
Authority has expended extensive time and effort over the 
past three years 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 consultation designed to establish a 
negotiated flow release schedule. 

-
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COMMENT B.B: 

11 Lower 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 
Susi tna Station, River ~Hle (RM) 25.5, July flows would be 
reduced by 12 percent and March flows increased by 127 
percent. Temperatures and ice conditions below Talkeetna 
have not been modeled. Considering 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 fully identify project 
impacts. The license application does not adequately convey 
the potential for these impacts to occur, nor does it 
discuss any future investigations. We feel such study may 
be needed; not only 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 for 
improved over-wintering habitat exists with the Susi tna. 
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 Susi tna. rr 

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 be~n included in the Response to Comment B.37. 

Changes in downstream temperature regimes during operations 
have been assessed using one year of meteorological 
conditions (1981) as far downstream as Sunshine Stationi 
temperature changes that occur during initial reservoir 
filling have been adequately considered by AEIDC (1983). 



F.ESPONSE TO COMMENT B.8 {cont.): 

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 R~port will be available in June 1984. 

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

1. Access of adult fish to spawning ha.bitats, 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 quantitative 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 in Sunshine Creek and side channel and Birch Creek 
and slough; 

-
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RESPONSE TO COMMENT B.8 (cont.): 

3. Sockeye in Birch Creek and slough; and 

4. Chum in Birch Creek and slough. 

REFERENCES 

ADF&G, Preliminary Environmental Assessment of Hydroelectric 
Development on the Susitna River (1978). 

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

AEIDC, Susitna Hydroelectric Project, Draft Aquatic Impact 
Assessment: Effects of 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 October 31, 
1983. 

COMNENT B.9: 

"t--li tiaation 

"The applicant has stated that specific mitigation 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 nuwber, 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 cannot adequately mitigate impacts. The 
development of mitigative measures is not proceeding at a 
pace equal to other project 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 



COMMENT B.9 (cont.): 

conducted, we are not aware of any on-going work on this 
issue. A demonstration project for these mitigation 
features is necessary, yet 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 
implementable mitigation measures to be developed and 
approved before any license can be issu~d for this work." 

RESPONSE: 

The mitigation plan presented in the FERC License 
Application is directed toward the goal of maintainina 
existing levels of salmon production in or near habitats 
presently used ~ 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 utilization of existing 
habitats. Further 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 requirements and will be used to evaluate 
alternative discharge regimes and to select appropriate 
regimes. 

If flow regulation 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. 

~I 
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RESPONSE TO COMMENT B.9 (cont.): 

The mitigation plan presented in the FERC License 
Application included a hatchery to maintain the numbers of 
salmon expected to be lost even under a worst case scenario. 
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 o£ 
habitat modification would be applied to eight sloughs which 
would provide sufficient habitat to replace the maximun lost 
due to project operation. Under present conditions, 
Sloughs 8A, 9, 11 and 21 provide spawning habitat for 
ctpproximately 80 percent of the chum salmon which spawn in 
sloughs in the upper river or about 11 percent of the chum 
salmon escapement upstream of the Curry Fishwheel Station. 
These sloughs also provide spawning habitat for over 
95 percent of the sockeye salmon using slough habitats in 
the upper river or approximately 75 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 adequate 
access by excavation 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 adequate water 
depths, velocities and spawning gravels. 

Modification of spawning habitats to enhance s~lmonid 
production (salmon and trout) has been performed in various 
ways 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 
modifications in the Susitna. 

The Washington Department of Fisheries (¥IDF) has an 
extensive program of stream side channel rehabilitation 
(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 flood damage. 

The intent of the gravel cleaning in sloughs has been to 
remove 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 out or by machines that physically remove the 
sediment. In some sloughs, this method has been shown to be 
highly successful in rehabilitating habitat. The process 
can be ineffective, however, if (1) fines continue to invade 
the system, (2) flushing does not carry the fines out of the 
rehabilitated area, and (3) if the fines are redeposited on 
some good spawning areas downstream. According to Reeves 
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 sho\'m to provide the ability to significantly remove 
fine sediments. In the Susitna River, the reservoirs will 
act as large settling basins and, therefore, the need for 
additional cleaning after the initial cleaning may be 
minimal. A program will be developed by the Power 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 g-abions have 
been placed in the bed of side channels to provide better 
gradients and pool-riffle ratios. Gabions and other devices 
have been used on the banks to add stability and to prevent 
bank erosion due to spawner activity. Placement of 
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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RESPONSE TO COMMENT B.9 (cont.}: 

("weathering") before fish will utilize the new materials. 
Using gravel replacement and nevvly planted eggs, the WDF has 
had up to 75% egg-to-fry survival at some locations {Allen 
et al., 1981). 

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

The British Columbia Department of Fisheries and Oceans 
(BCDFO) has also performed numerous enhancement programs on 
sloughs (Lister, et al., 1980). These programs have 
included gravel replacement, slough modification (widening, 
deepening, gradient changes) and installation of structures 
to maintain spawning depths. Also, they have included 
evaluation programs to see if these modifications have been 
worthwhile. They have found that egg-to-fry survival rates 
and fry production, on the average, were doubled 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 recow~endations on various schemes for 
slough development (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 returned to this 
channel. 



RESPONSE TO COMMENT B.9 (cont.): 

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 conditions. 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 
operational regimes. Additionally, 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 on a rotational basis, 
approximately three sites per year. 

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

The proposed mitigation plan focuses on the anadromous fish 
resources and the more vulnerable habitats (sloughs) 
upstream 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-slisitna upstream of 
Talkeetna. Of these, 90% spawn in tributaries and probably 
will not be affected by the project flow changes. Impacts 
on salmon resources downstream from Talkeetna have not been 
clearly identified, but if continuing studies indicate the 
likelihood 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 to the proposed 
habitat maintenance procedures. 

Although it is preferred that maintenance of natural 
production of salmon be the primary goal of the mitigation 
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RESPONSE TO COI~ENT B.9 (cont.): 

plan, the provision of hatchery facilities to replace any 
lost productivity of the Talkeetna to Devil Canyon reach 
remains a viable option. Provision of a hatchery would be 
economical and would effectively replace all potential lost 
salmon 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 Authority 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 content of the third document is 
part of an ongoing analysis to determine the relationship 
between flows and fish habitat. The resource agencies vli:::.l 
be informed of the progress and results of these analyses on 
a continuing basis (see also Response to Comment B.42). 
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COMMENT B.10: 

"Exhibit ~, 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?" 

RESPONSE: 

The Power Authority concurs that a flew of 12,0GO cfs may 
not provide access to all sloughs for adult salmon. As 
stated in Section 2.4.4(a) of Chapter 3, Exhibit E 
(E-3-165}, "The project flows during August may not create 
sufficient backwater effects at the mouths of some sloughs 
to permit free access by returning adult salmon." The flm•JS 
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, Slough 11 and Whisker•s Creek Slough. 
Access into Slough SA is acute at 7860 cfs and unrestricted 
at 12,500 cfs, implying that access into Slough 8A is almost 
unrestricted at 12,000 cfs Sloughs 9, 16B, 20, 21 and 22 
require 20,000 cfs or ,more =or unrestricted access. 

In 1982, the chum salmon escapement in Slough 11 >-7as 375. 
This 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. Only a few adult chum 
salmon utilized Slough 6A or Whisker's Slough in 1982. 

As Table B.10.B indicates, at Slough 8A 7 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 Station) . Assuming unrestricted access 
conditions to Slough 8A at 12,000 cfs, 42 percent of the 
chum salmon utilizing 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 to 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 Relationships for Upper Susitna 

Side Sloughs and Relative Utilization by Three Salrron Species 
(License Application Appendix AS) 

ACCESS P~..K ESCAP:Er-!a'"'T COUNI'S 

Slough Acute Unrestricted Sodceye Pink Chum 
1981 1982 1982 1981 1982 

hb.iskers 
Creek 8,000 cfs 10,000 cfs 0 0 138 0 0 

6A 8,000 cfs 0 0 35 11 ~. 

"' 

8A 7,860 cfs 12,500 cfs 177 68 28 620 336 

9 18,000 cfs 20,000 cfs 6 10 12 260 300 

l1 6,700 cfs 214 893 131 411 459 

16B 18,000 cfs 26,400 cfs 0 0 0 0 0 

20 20,000 cfs 21,500 cfs 2 0 64 14 30 

'1" .:.1. 20,000 cfs 23,000 cfs 38 53 64 274 736 

22 20,000 cfs 22,500 cfs 0 0 0 0 0 

1 1982 data only as even year runs dard.nate in the Susitna. 
- Datp unavailable. 

-
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RESPCNSE TO CCMMENT B.lO (cont.) : 

Table B.lO.B 

198 2 Chum Salrron Slough Escapements Beb.veen RM 9 8. 6 and 161. 0 
P....s Dete:rmined \·lith 1983 Prelilni.nary Stream Life Data, 

P....dult Anadrarrous Investigations, 
Susitna Hydro P..4Uatic Studies, 1983 

1982 Chum Salrron Slough Escapements 
Total2 Kean 3 Percent of 

Percent5 Number of 1982 
River of Stream Total Slough Curry Station 

Slough 1 Mile Fish/Days Life/Days 
Esca~-

ment Escapement Escapement 

5 107.5 
6A 112.3 4 .1 .0 
8D 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 

1-'Icose 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 ., 
o..J 

9 128.3 4,163.5 8.5 490 11.6 1.7 
9B 129.2 9 ") .o •"-

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 
20 140.0 194.9 8.5 23 .6 .1 ..,, 
L. ... 141.1 11,982.0 8.5 1,410 33.5 4.8 

TOI'AL 4,210 100.0 14.4 

1 Slough 5 and 15 were not considered due to observations of only milling 
activity with no spawning by churn salmon. 

2 'Iotal numl:€r of fish days is dete:rmined by the area under the curve of 
a graph of chum sa1m::m slough surveys vs. date for all sloughs with rrore 
than one su......"'Vey. 

3 Dete:rmined fran 1983 preliminary strearn life data collected at Slough 11. 

4 For sloughs with pea~ survey counts ±15 churn salrron, escapement is 
defined as the quotient of the total number of fish/days and :mean stree>..rn 
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 quotient of p€ak su......-rvey counts and 
esca}:€Illent. The correction value used was 1. 8 and represents a rre.:m value 
of sloughs having peak survey counts of 100 or greater. 

5 The 1982 Curry StRtion churn salmon escapement was approximately 29,400 
fish. 



RESPONSE TO COMMENT B.lO (cont.}: 

As Table B.lO.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 Curry Station 
escapement). In Slough SA, the sockeye escapement was 56 or 
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. 

Based 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 slough 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 slough 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) ~ay be reallocated to 
provide adequate 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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RESPONSE TO COMMENT B.10 (cont.): 

Table B.10 .C 

1982 Sockeye Salrron Slough Escapements Between PM 98.6 and 161.0 
As DeterrrJned With 1983 Preliminc~J Stream Life Data, 

Adult FrKtdrornous Investigations, 

River 
Slough Mile 

8C 121.9 
8B 122.2 

:t'".c:ose 123.5 
SA 125.1 
B 126.3 

9 128.3 
11 135.3 
21 141.1 

Susitna Hydro ~~tic Studies, 1983 

1982 Chum Salmon Slough Escapements 
Total 

Number1 

of 
Fish/Days 

2.6 
37.9 
75.2 

980.5 
10Z.6 

49.6 
14,505.0 
1,078.3 

l"ean 2 Stream 
Life/Days 

17.4 
17.4 
17.4 
17.4 
17.4 
17.4 
17.4 
17.4 

TCJI'AL 

Percent of 
Esca~- Total Slough 
ment Escapement 

3 .3 
8 .8 

13 1.3 
56 5.6 
12 1.2 

8 .8 
835 83.8 

62 6.2 
997 100.0 

Percent4 
of 1982-

Curry Station 
Escapernent 

.2 

.6 
1.0 
4.3 

a ._. 

• 6 . 
64.2 
4.8 

76.6 

1 Total m.ll!ll:::er of fish days is detennined by the area under the curve of 
a graph of sockeye salmon slough surveys vs. date for all sloughs with rrcre 
than one survey. 

2 Determined from 1983 prel~~ stream life data collected at Slough 11. 

3 For sloughs with :peak survey counts ±15 chum salmon, escapement is 
defined as the quotient of the total nl..IDlber of fish days and mean .strec.m 
life/days. For sloughs that had single surveys and/or surveys in which D,e 
peak count was -15 escapernent is definee, as the :peak live anc dead survey 
count corrected by Irn.lltiplying the quotient of :peak survey counts and 
escapement. The correction value used was 1. 5 and represents a. mean value 
of sloughs having peak survey counts of 100 or greater. 

4 The 1982 Curry Station sockeye salmon escapement was approximately 1,300 
fish. 

REFERENCES 

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



COMMENT B.11: 

"Exhibit !r Chapter 2 

"E-2-60 Tributary Fisherv Impacts 

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

RESPONSE: 

The discussion on tributary perching is in error. 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&!1 Cor..sultants, 1982). Of 
these three tributaries, it is questionable whether 
successful salmon spawning occurs in Sherman Creek or 
Deadhorse Creek (ADF&G comments on the November 15, 1982 
Draft Exhibit E) . If Jack Long Creek or any other tributary 
which provides some spawning potential does become perched, 
the entrance to the stream will be re-graded so that salmon 
can gain access to traditional spawning areas. 

REFERENCES 

R&M Consultants, Susitna Hydroelectric Project, Tributary 
Stability Analysis {December 1982), previously submitted to 
the FEPC on July 11, 1983. 

Alaska Department of Fish and Game, Co~ments on the 
November 15, 1982 Draft Exhibit E (License Application 
Chapter 11, Volume lOB) (1983), previously submitted to the 
FERC on January 13, 1983. 

COMMENT B .12: 

"Exhibit E, Chapter 2 

"E-28-83 Testing and Cormnissioning 

"This discussion should be expanded. How lcng will this 
process take? What determines the time of year for this 
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C DrllMENT B . 12 (con t . ) : 

process; i.e., winter or sununer? HO\'l much water -vmuld have 
to be spilled during testing and commissioning during 
average and wet years? What \.vould be the implications of 
such spills on dissolved gases downstream of the damsite?" 

RESPONSE: 

Project releases that result during testing and 
commissioning will not exceed releases resulting from normal 
operation. 

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

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

The procedure at Devil Canyon will be similar except that 
the time required for impoundment 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 operation are identical to those identified in 
Exhibit E for filling: 



RESPONSE TO COMr<1.ENT B.12 (cont.): 

From May through September, the minimum downstream 
flows at Gold Creek will be the sai!'.e as those provided 
during reservoir filling. However, from October 
through April, the flow at Gold 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 
inclusion of fixed cone valves in the outlet facility which 
discharge to the river. 

As outlined above, using the reservoir storage capacity, 
coupled with the minimum surr~er powerhouse flow and the 
fixed cone valve discharge, 2ll flow releases with a 
recurrence interval of up to once in 50 years will be 
discharged with minimum potential for nitrogen 
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 \'li thdrawing v7ater, an 
acceptable temperature for the downstream fishery can be 
maintained at the powerhouse outlet and downstream 
throughout the year. 

COVJ"lENT B. 13 : 

"Exhibit !, 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? 
Would 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 
tributary cross section, size of bed material, increase in 
the hydraulic gradient due to lowering o~ water surface 
elevation in the mainstem under post-project conditions, 
magnitude and frequency of high flows in the tributary and 
the size of sediment transportable by the mainstem flow. 
The interaction of these factors is not completely 
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 \vill be dislodged first 
under the influence of increased hydraulic gradient and down 
cutting will start immediately. Major down cuttings ~;ill 
occur when high flows occur in the tributary and the 
mainstem is under normal-or low-flow conditions. Therefore, 
depending en the occurrence of high flows in the tributary 
and their combination 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. 

Cot-1I1ENT B. 14: 

"Exhibit !, Chapter 2 

"2-84 para. 4 

"The results 
presented in 
the Susitna, 
understood. 
described." 

RESPONSE: 

of on-going study on this icsu~ should be 
the DEIS. Sediment and bedload transport of 
Chulitna, and Talkeetna Rivers must be better 
Obviously, at present this impact is poorly 

The suspended sediment and bedload transport characteristics 
of the Susitna, Chulitna and Talkeetna rivers near their 
confluence and the Susitna River at Sunshine have been 
studied. A draft report is presently available. 
Finalization of the report will be completed by the end of 
:tv1arch, 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. Geological Survey 
(USGS) in the summer of 1982. The USGS report "Sediment 
Discharge Data For Selected Sites In The Susitna River 



RESPONSE TO COMMENT B.14 (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
tion 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 better defined than that 
under existing conditions. 

REFEEENCES 

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

-
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COMMENT B.15: 

"Exhibit E, Chapter 2 

"2-85 (i) 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 !, Chapter lr 

"2-88 Talkeetna to Cook Inlet 

"The statement that no temperature changes will occur 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 ~ot state 
that there \•Till be "no temperature changes" downstream of 
the Yentna. Rather, it states that "there will be no 
significant temperature differences from natural 
conditions." 

It is correct that no modeling was done below the Yentna. 
In fact, no modeling was done downstream of Talkeetna. The 
Power Authority does not believe that temperature modeling 
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 lov1er summer flows, and 
relatively large tributary flows from the Chulitna, 
Talkeetna and Yentna Rivers. 

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



RESPONSE TO COMMENT B.16 (cont.): 

For example, Figures 8, 9 and 10 of that report show that 
with-project summer temperatures downstream of Talkeetna are 
generally no more than 1°C lower than natural conditions. 
In addition, since the with-project summer flov7S do\'mstream 
of Talkeetna are somewhat less than natural flows (see 
sta.tistical tables at end of 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.) 

P.EFERENCES 

AEIDC, Susitna Hydroelectric Project, Draft Aquatic Impact 
Assessment: Effects of Project-Related Changes in 
Temperature, Turbidity and Stream Discharge on the Upper 
Susitna Salmon Resources During June through Septerr~er 
(October, 1983), previously submitted to the FERC on 
October 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. 

cm~MENT B.17: 

"Exhibit ~, Chapter 2 

"~-2..Q_(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 "quickly dissipate" is not 
supported. We believe more consideration of this potential 
impact is warranted." 

-
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RESPONSE TO COMMENT B.17: 

Total sediment inflow in Watana Reservoir is estimated to be 
about 210,000 acre-feet (af) over a period of 50 years, 
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 to erosion and sloughing of 
permafrost soils cannot be estimated quantitatively, 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 so 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 
r'<lcCullough (1977), referred to in the Comment indicates that 
fine-grained frozen shoreline materials exhibit the highest 
susceptibility to erosicn. Since the shoreline materials of 
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 Reservoir, the normal drawdown 
would be 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 develop a thermal 
niche. This would also limit erosion. 

REFEEENCES 

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

COHHENT B.18: 

"Exhibit ~, Chapter 2 

"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 will not change. The relationship between 



cm~r.IJENT B.lB (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 do\>mstream direction. Based 
upon bench marks along the Alaska Railroad, land surface 
elevations in the primary study area range from 717 feet at 
Gold Creek, above Slough 11, to 587 feet at Slough 8A (USGS 
topographic quadrangle maps Talkeetna Mountains C-6 and 
D-6) . Groundwater levels have generally been measured at a 
fe'l.v feet belmv land surface at Sloughs SA and 9 (RE,t·~, 19S 2) , 
suggesting that the groundwater level gradient between 
Sloughs 11 and SA 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). Consequently, the downstream 
groundwater gradient is approximately equal to the river 
water surface gradient. Since the river water surface 
gradient remains approximately the same for different flows, 
the general groundwater gradient within valley-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 flo\>.J 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 of 
valley-fill materials, and thus a slightly reduced rate of 
downstream groundwater flow within the valley. 

The above results, which should be generally true for the 
valley-fill materials on an inter-slough scale, could of 
course be modified by more local groundwater flow regimes in 
the imrnediate vicinity of an individual slough. However, 
available groundwater level data (R&M, 19S2) tend to 

·indicate general groundwate"r flow parallel to the river, in 
a dovmstream direction, with a gradient of approximately 
0.003 in the vicinity of each of Sloughs SA and 9. 

-
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RESPONSE TO COMMENT B.18 (cont.): 

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

REFERENCES 

R&M Consultants, Slough Hydrology 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. 

COMMENT B.19: 

"Exhibit ~, Chapter 2 

"2-98 para. 2 

"The attempt to quantify 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 percent 
reduction in fish habitatr as the salmon may select for a 
certain area within the slough." 

RESPONSE: 

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

It should be noted that subsequent to preparation of the 
FERC License Application, additional data regarding the 
distribution of upwelling within the sloughs have become 
available. Observed areas of upwelling and seepage, along 
with substrate types and salmon spawning areas, have been 



RESPONSE TO COlfmENT 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 Report, Vol. 4, Aquatic Habitat and Instream Flow 
Studies, Appendix F at: Figure 4-F-27 (Slough 8A); 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 observed upwelling is not 
uniformly distributed along the entire reach of a slough, 
this does not preclude upwelling occurrir:g in areas where it 
cannot be readily observed. 

Additional data on the distribution of upwelling within 
sloughs can be inferred from seepage meter data collected 
duri11g 1983 {R&N, 1983) in Sloughs 8A, 9, 11 and 21. 
Preliminary indications are that seepage measurements vary 
more strongly with mainstem discharge than with lbcation 
with a slough at a given discharge, although there is 
considerable variation in measured seepage rates at 
different points within a given slough. 

In sUIDIT,ary, it appears that upwelling is widely distributed 
throughout a given slough, although perhaps not uniformly 
distributed. 

REFERENCES 

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

R&M Consultants, Letter from R. Butera to D. Beaver 
(November 9, 1983). 

-
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CO!'"JMENT B. 20: 

"Exhibit !r Chapter 2 

"2-1 0 2 ~1inirnum Downstream Target Flows 

"The concept 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 established, based 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 flOY! 
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 a qualitative relationship between discharge and 
potential impacts on the fishery. This relationship will 
then be used to establish the maximum winter flow. lirrli ts. 

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. 

COHHENT B . 21 : 

"Exhibit !• 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 variation 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. A 2,000 cfs flow variation from 
6,000 cfs to 8,000 cfs would correspond to a water surface 



RESPONSE TO CO~~ENT B.21 (cont.): 

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

As stated in the FERC License Application (Volume SA, page 
E-2-104) , there will be a gradual change in daily 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 been 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 Gold Creek flow is always in excess of the established 
minimum flow requirement. In addition, if maximum winter 
flows are established, a 2,000 cfs daily variation should 
not be significant, provided that the maxireum flows are not 
exceeded. The 2,000 cfs flow change is believed not to be 
significant because a 2,000 cfs daily change in flow 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. 

COMr-1ENT B. 2 2 : 

"Exhibit !r Chapter 2 

"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 projected, and no confidence limits can 
be established at this time. It would seem that modeling 
into the winter months would be important, as ice formation 
and break-up would affect reservoir temperatures and 
stratification." 

RESPONSE: 

Please refer to the Response to Comment B.6 for a 
description of the ongoing calibration and simulation 
studies. These studies will refine prediction of stream 

-
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RESPONSE TO COMMENT B.22 (cont.): 

temperatures for extrerr.e and average weather conditions as 
represented by air temperatures. As is indicated in the 
Response to Comment B.6, temperature simulations will be 
carried out throughout the year and will include simulation 
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 
of the calibration process are contained in the Response to 
FERC Schedule B Request for Supplemental Information Nos. 39 
and 40, referenced in the Response to Cowment B.6. 

REFERENCES 

Alaska Fewer Authorit}7 , Response to FERC Schedule B Request 
for Supplemental Information on Exhibit E, Chapter 3 
Nos. 39, 40 (1983), previously submitted to the FERC on 
September l, 1983. 

COM!>'lENT B. 23: 

"Exhibit !, Chapter 2 

"2-123 Talkeetna to Cook Inlet 

"Recent study by the AEIDC indicates post project 
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.): 

Chulitna and Talkeetna Rivers are cooler than the Susitna 
River, (License Application Figure E.2.75) surrmer 

-

temperatures will be cooler than natural conditions. This ~ 

is verified by the AEIDC study. The Response to Commer,t 
B.38 presents a comparison of simulated pre-project 
temperatures and with project temperatures at the confluence 
and downstream at Sunshine. Summer temperatures in June and 
July are about l°C lower than natural temperatures. August 
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 

AEIDC, Susitna Hydroelectric Project, Draft A.quatic 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 October 3, 1983. 

COM~ENT B.24! 

~Exhibit E, Chapter 2 

"2-127 Talkeetna to Cook Inlet 

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

R.ESPONSE: 

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 be 
subjected to the largest variation in discharge. Data do 
exist that are useful in evaluating impacts on the lower 
river, however (see License Application pages E-3-117 i'md 
E-3-122). To a large extent, such lower river data indicate 
that fish habitat in the river should not be significantly 
adversely impacted and, in fact, may be enhanced. 
Enhancement of lower river (i.e., Talkeetna to Cook Inlet 
fisheries is indicated by the following factors: 

-
·-
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RESPONSE TO COMMENT B.24 (cont.): 

(a) The increase in water flow is expected to increa.se 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. 

(d) The effects of higher discharge in the mainstem should 
increase the areal extent of the backwater at the 
slough mouth creating greater water depth within the 
slough which may prevent a portion of the slough from 
freezing. This should likewise result in an 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 increased winter flow, 
may lead to increases in the populations of some resident 
species, such as rainbow trout and Dolly Varden, and rearing 
anadrowous species, such as chinook and coho salmon. A 
discussion of 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 suromary of major downstream impacts, both 
beneficial and adverse, is presented in FERC License 
Application Table E.3.31, 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.): 

Pas-
sage 
Into 

License Application 'l'ablc F. 3. 31 

Major Impact Issues During ~ration of Watana Reservoir Regarding 
Salm::mids in the Talkeetna-to-Devil Canyon Reach[l] 

Pas-
sage Reduced Reduced Over Increased 
Into Slough Ground Rearing ~Tinter- Winter Decreased Decreased 

Tribu- Spawning vJater in ing Water Mzdnstem ~'!ainstem 

Species Sloughs taries Habitat U[Melling: f>".tainstem Habitat Ten£. Turbidity Scouring: 

Churn 
-Adult " 
-Pmbryo + 
-Juvenile (l 

Sockeye 
-Adult 
-Hnbryo 
-Juvenil{~ 0 + 
Chinook 
-Adult c, 0 

-Juvenile (I (• + + + + 0 

Coho 
-Aiiult 0 0 

-Juvenile: 0 0 + + + + 0 

Pink 
-Adult C' 0 

-E11lbryo 0 + 
-Juvenile 0 0 

r~ainbow 

Trout 
-Mult 0 0 0 + + + 0 

-Juvenile c 0 0 + + + + (' 

Note: 0 = no impact 
+ ~ beneficial impact 

ndverse inpact 
Blank = not present in the hal1itai: considered. 

.J 

DcMn-
~- stream 
stream Passage 

Passage in fran 
Mains tern Sloughs 

0 

0 

[) 

0 0 

0 0 

0 0 
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CO~IMENT B. 2 5: 

"Exhibit !, Chapter 2 

"2-148 Watana Operation/Devil Canyon Impoundment 

"This section should present a discussion of the testing and 
corrmissioning 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." 

RESPONSE: 

Please refer to Response to Comment B.12 . 

COMivlENT B. 2 6: 

"Exhibit !r Chapter 2 

"2-150 Water Quality 

"As the operation of Watana in corobination 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 lead 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.,. 

: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 is 
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 only 76,000 
acre-feet (a total of 9 days of storage} and it is also 
necessary to maintain an appropriate depth of submergence at 
the outlet facilities at El. 930 ft. and El. 1050 ft. There 
may be some potential to release 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 powerhouse flow. 
However, the difference in Watana flow 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 operation 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 variables affecting reservoir and outlet 
temperatures (other than the flovl distribution at the 
powerhouse intake) vdll not be affected. That is, 
because of the great surface of Watana reservoir, the 
reservoir water surface will not fluctuate on a daily 

-

basis. • 

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

(c) The only change from baseload operation will be the 
varied mixing caused by powerhouse operation. Since 
most of the intake water comes from the horizontal 
layer 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 to eight weeks allowed for final filling of 
the reservoir from El. 1135 ft. to El. 1455 ft., the outlet 
temperatures from Watana may be affected because of the 
increased power flows. Approximately 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 elevation. 
Since the 5-8 week filling period will occur in the fall or 
winter (page E-2-149), Watana reservoir 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 period may be altered slightly (either above or 
below what would have resulted from pre-Watana pm·;erhouse 
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RESPONSE TO COJ:¥1MENT B. 2 6 (cant.) : 

operation). However, by selecting the appropriate intake 
level it would be possible to provide outlet temperatures 
close to 4°C throughout the 5-8 week filling period. If 
filling is in early fall it may not be possible to 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 filling of Devil Canyon, 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 \vi th the statement in the Applic.=:"tion 
that little change in temperature will occ~r. Because the 
reservoir elevation will be at approximately El. 1135 ft. 
during the second year of filling, the retention time would 
only be about 4 days. Thus the opportunity for atmospheric 
heat exchange will be limited. This will be unlike the 
operation of the Devil Canyon fixed cone valves during 
project operation. 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. 

C0!-1MENT 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 7000 
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 to be marginal from an economic 
standpoint, may now be attractive. 

11 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-consideration of minimum flows would also 
be necessary." 

RESPONSE: 

The Power Authority has reviewed many aspects of the 
project, one 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 Application. Over the long term, the Power 
Authority anticipates that the 7,000 GWH figure v1ill be a 
reality. Therefore, there is ·no need to require any 
revision in the Application. 

COMMENT B. 28: 

"Exhibit E, Chapter 2 

"2-164 Piver Morphology 

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

RESPONSE: 

Riverbed aggradation and degradation problems in the Susitna 
River below Devil Canyon Dam have been studied and a draft 
report is presently available. The final report is expected 
in March 1984. 

The results of 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, deper.ding on the 
sub-reach. This is based on the assumptions that bedload 
inflow to a sub-reach would be negligible and that an 
armoring layer will develop on the strearoned as small 
particles are sorted out and transported downstream. In the 
actual situation, there will be some bedload inflow from the 
tributaries and actual degradation would be even less 
significant. 

The degradation analysis was made by using the mean annual 
flood as the dominant discharge. Since the dominant 
discharge for the cases of Watana-only and Watana-Devil 

-
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RESPONSE TO COMMENT B.28 (cont.): 

Canyon are not significantly different, the long-term 
degradation for the two cases is expected to be about the 
same. The impact of the two dam scenario on bedload 
movement and riverbed stability will be approximately as 
described in the FERC License Application Sections 4.1.2(b) 
and 4 . 1. 3 (b) • 

REFERENCES 

Harza-Ebasco, Susitna Hydroelectric Project, Reservoir and 
River Sedimentation, Draft Eeport {December 1983). 

COMr--1ENT B. 2 9: 

"Exhibit !:_, Chapter 2 

"2-166 para. 4 

"The projected temperature decrease attributed to hypo­
limnitic 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 temperature changes would be more pronounced. 
Additionally, revised rule curves {see comment on 2-154 (i) 
Pro-iect Operation) would increase the amount of water 
spilled or released in some years and would further increase 
this impact. These considerations should be discussed." 

RESPONSE: 

Project releases and spills would occur more frequently anc 
with greater magnitude at lower energy demands than used in 
the "2010" power demand simulation (7791 GWH demand). This 
is illustrated in Table E.2.58 of the FEP.C 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 lower limit of these releases 



RESPONSE TO COMMENT B.29 (cont.): 

would be 4°C, since this will be the reservoir temperature 
at the depth where the fixed cone valv~s are located. This 
lower limit '!imuld occur if there is no powerhouse flow or no 
spillway flow. As powerhouse flows or 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 
ace. With a lower energy demand such as may occur in the 
early years after Devil Canyon powerhouse comes on-line, 
releases will occur about seven years in 10, instead of 
about the four years in 10 expected later in the life of the 
Project. In the years where releases ,v-ould not occur 'ivith a 
higher energy demand, but would with a lower energy demand, 
releases will approximate pmverhouse flows (see FERC License 
Application Table E.2.58). Using this as an example and 
assuming 4cc water is released from the cone valves and ace 
water is discharged through the powerhopse, the resultant 
outlet temperature would approximate 6cc. This would be 
significantly different from the 8°C outlet temperature 
example cited above. 

During wet years, when releases occur irrespective of energy 
demand with higher energy demand levels, 6cc outlet or 
possibly 4 °C outlet temperatures may occur (see FERC Lice!'l.se 
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 ana, hence, potentially 
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 of 26,900 cfs through the cone valves and of a100 
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 
powerhouse flow of 12,400 cfs through the powerhouse during 
the period of maximum release (August 12-18). Although the 
release through the cone valves is greater in the 2002 
simulation, the powerhouse flow is also increased. Since 
the powerhouse flow is drawn from near the surface, the 

-
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RESPONSE TO COMMENT B.29 (cont.): 

temperature viill be higher. The net outlet temperature in 
the 2002 simulation is not calculable, but would probably be 
near the 4. 7 °C temperature predicted by the DYREsr~l model for 
the 2010 simulation. The temperature would probably be 
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 ene~gy production 
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 production is increased until either 
system energy demand is met or the reservoir elevation is 
lovJered to the rule curve elevation. Therefore,. with a 
lower system energy demand, the reservoir will tend to :!:ill 
sooner if system energy needs are met by the project and 
more releases will occur. 



COMMENT B. 30: 

nExhibit E, Chapter 2 

11 2-167 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." 

RESPONSE: 

The fixed cone valves at Devil Canyon serve three functions 
as indicated in the FERC License Application (page l\-7-8}: 

1. 

2. 

3. 

To provide acceptable nitrogen supersnturation levels 
for releases resulting from floods having recurrence 
intervals of less than 50 years; 

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

To act as a diversion 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 below the operating Devil 
Canyon water level. The temperature of the water at this 
level during the period July through October, >-.rhen the 
majority of releases through the valves would occur, would 
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 
forecasts and water year 1981 hydrologic and meteorologic 
conditions would give the lowest outflow temperatures of 
approximately 5°C. Based on the information contained in 
Table E.2.58, raising the temperature of the cone valve 
discharge by 1.5°C would raise the net outflow temperature 
to approximately 6°C, an increase of approximately l°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 
followed by a cool July. Results from HEATSIM show that 
maximum upstream movement of 0°C water would occur near 
RM 119 in 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." 

RESPONSE: 

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

COMMENT B. 32: 

"Exhibit !r Chapter 2 

"2-169 (ii) Ice; Reservoir 

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

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

RESPONSE: 

As discussed in the Power Authority's Response to FERC 
Schedule B Requests for Supplemental Information No. 28, a 
work plan is being implemented to refine the calibration of 
the DYRESM model using additional data obtained from the 
Eklutna Lake. 



RESPONSE TO COMMENT B.32 (cont.): 

An ice subroutine developed by Hamblin and Patterson (in 
preparation) has been incorporated in the DYRESM model and 
the model is being calibrated using Eklutna ice measurements 
from December 1982 to :t-1arch 1983. (The ice subroutine has 
been extensively tested and improved by Hamblin en several 
Canadian lakes such as Kootenay Lake and Babine I,ake in 
British Columbia and Char Lake on Cornwallis Island in 
Northwest Territories.) The calibrated model will be used 
in the temperature modeling for Watana and Devil Canyon 
beyond December 31 to take into account formation and 
melting of ice in the reservoirs. 

REFERENCES 

Alaska Power Authority, P.esponse to FERC Schedule B Requests 
fer Supplemental Information on Exhibit E, Cha_pter 2, No. 28 
(1983), previously submitted to the FERC on September 1, 
1983. 

Hamblin, P. F. and J. C. Patterson, Modeling of Temperature 
Profiles in Lakes and Reservoirs Subject to Winter Ice Cover 
(in preparation) . 

COMMENT B.33: 

"Exhibit E, Chapter 2 

"2-170 Talkeetna to Cook Inlet 

"At this time, ice conditions have net 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." 

RESPONSE: 

It is correct that ice conditions have not been modeled 
below Talkeetna. The Power Authority believes that the 
major change in ice regime will be in the reach from Watana 
to Talkeetna and therefore studies have been concentrated in 
this reach. 

-
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RESPONSE TO COMMENT B.33 (cont.): 

However, ice conditions in the Lower Reach are discussed on 
pages E-2-90, 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 volume of ice delivered to the Lower River is 
expected to be reduced with-project because the large 
contribution of ice from upstream of Watana will be 
eliminated with the Project in place. 

Please also refer to Response to Comment B.6. 

COMMENT 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 proposed. 
The cascade spillway design, which would reduce gas 
supersaturation during spills, was rejected. Additionally, 
the cone valves remain untested in their proposed size and 
configuration. At best, they will prevent any increase in 
gas concentration 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 Watann 
has not been finalized due to tincertainties in the effect on 
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 over the 
spillway could cause significant scour in the plunge pool 
below the dam. Supersaturation levels resulting from 
entrained air bubbles going into solution as water plunges 
through the depth of this scour hole could yield the 
(supersaturation) values on the upper end of this range." 



COMMENT B.34 (cont.}: 

Should 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 floods having a recurrence interval of greater than 50 
years, the spillway would be operated, in addition to the 
powerhouse and fixed cone valves. In this case, the 
discharge passing over the spillway flip bucket would enter 
the river and may become supersaturated. The amount of 
supersaturation of the total release from Devil Canyon Darn 
would depend on the ratio of the spillway flow to the flow 
through the cone valves and powerhouse. 

The FERC License Application indicates that for floods 
having a recurrence interval of less than 50 years, releases 
from Devil Canyon Reservoir vmuld be rrade with the 
powerhouse and fixed cone valves, thus minimizing the 
potential for nitrogen supersaturation (page E-2-187). The 
expected performance of the cone valves with respect to 
preventing downstream nitrogen supersaturation was verified 
through prototype tests at Lake Comanche as documented in 
the Lake Comanche Dissolved Nitrogen Study, by Ecological 
Analysts, Inc., incorporated by reference in the FERC 
License Application (page E-2-188). The performance of the 
fixed cone valves with regard to minimizing downstream 
nitrogen supersaturation is expected to be similar to that 
reported in this study. Hydraulic computations documented 
in a memorandum prepared by Acres American, Inc. for the 
FERC License Application 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 3 percent based on the rule of thumb of ~ 

percent supersaturation for every foot of plunge below 
tailwater level. 

The characteristics of the fixed cone valves at Watana Darn 
(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 plotted on a graph of 
world experience with fixed cone and hollow jet valves (see 
Figure B.34.1). Note the valves proposed 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 manifo~d 
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RESPONSE TO COMMENT B.34 (cont.): 

arrangement at Watana is not cow~on. 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 valves, careful consideration 
of vibration will be included in determining valve component 
strengths and in designing the manifold at Watana. 

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

The report which is quoted in this Comment was supplied to 
the FERC as part of its Request for Supplemental Information 
dated April 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 operations, outflow water temperatures, and 
distance of fall and depth of water plunge below the 
darn. An expected range of supersaturation values has 
been tested and the results shown on Table l. Review 
of limited available literature indicates that levels 
could exceed 155 percent; for the Watana darn 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 pool below the dam. Supersaturation levels 
resulting from entrained air bubbles going into 
solution as water plunges through the depth of this 
scour hole could yield the values on the upper end of 
this range. 

~he quoted report provided the basis for maintaining the 
fixed cone valves in the project layouts. The use of fixed 

-
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RESPONSE TO COHHENT B.34 (cont.): 

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

REFEEENCES 

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

Acres American, Inc., Nitrogen Supersaturation Studies 
Memorandum (SepteiT~er 13, 1982). 

Acres American, Inc., Susitna Hydroelectric Project 
Feasibility Report, Volume 1, Section 9 (1982), previousl~i 
submitted to the FERC on March 15, 1982. 



COMMENT B.35: 

"Exhibit E, Chapter 2 

"2-181 6-:Mitigation, Enhancement, and Protective ~leasures 

"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 range 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 analysis of potential flows 
comparing their effect on both fish habitat and economics." 

RESPONSE: 

Suggested minimum flows are subject to negotiation pending 
the results of present and future em;ironrnental 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 
additional scenarios were considered in responses to FERC 
coiTments that were submitted to the FERC in July 1983 as 
supplemental information to the License Application. For 
additional responses to flov1 regime cowiDents, please refer 
to Responses to CoiT~ents F.2 and F.3. 

For responses to comments on project changes, 
to Cowments B.1-B.4. 

COMt-1ENT B. 3 6: 

"Exhibit E, Chapter 2 

"2-186 para. 3 

see Eesponses 

"The concept of providing a low-level portal to reduce 
temperature impacts during the second year of filling was 
being considered by the APA. What was the outcome? This 
paragraph implies that this mitigation feature has been 
dropped." 

-

-
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RESPONSE TO COMMENT B. 3 6: 

The consideration of a low-level outlet portal has been 
dropped from further consideration. The consideration of 
the low-level portals were an option to mitigate potential 
impacts of altered •;,;ater temperature to fish populations 
downstream of the proposed project which could occur only 
during certain periods of the second year of initial 
reservoir 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. 

COMJtiENT B. 3 7: 

"Exhibit~, Chapter 3~ 

"The discussions of Species Biology and Habitat Utiliz~tion 
would be greatly improved by inclusion of the 1982 2nd 1983 
fisheries research done by the Alaska Department of Fish and 
Game (ADFG), AEIDC, and others. Infornation 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 freshwater prior to 
outrnigration, and that sloughs within the upper and lower 
riv~r 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 in 
the lower Susitna. Today, we have no data which quantify 
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 field 
season were included in the FERC License Application. 
Additional data and analyses, including quantification of 
the response of juvenile rearing habitats to flov1 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 Prel.iminary Aquatic Habitat 
P.~ssessment Report all of which were submitted to FERC 
October 31, 1983. 



RESPONSE TO COW~ENT B.37 (cont.): 

Reduction and analysis of the data collected in the 1983 
field season is currently being performed. Since these data 
had not been collected at the time the FERC License 
Application vlas 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 Synopsis Report. Habitat relations~ips (i.e., 
habitat quality indices vs. mainstem flow) are presented for 
sloughs, tributary mouths and side channels in Appendix F of 
the Synopsis Report. The relationships are presented for 
the following study areas: 

Species 

Chinook 

Coho 

Sockeye 

Chum 

Sites 
Upstream of 
Talkeetna 

Whisker's Creek and Slough 

Lane Creek and Slough 8 

Slough SA 
Slough 19 

Lane Creek and Slough 8 
Slough 6A 

Sites 
Downstream 
of TalkeetnLl 

Goose Creek and Side 
Channel Rabideoux Creek 
and Slough Birch Creek 
cu:.d Slough 

Sunshine Creek and Side 
Channel Birch Creek and 
Slough 

Birch Creek and Slough 

Birch Creek and Slough 

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 specific species 
of juvenile salmon. However, results of the studies seem to 
place considerable emphasis on chinook salmon juveniles. 
Chum salmon do not appear to be emphasized principally 
because they were not present in these habitats in 
sufficient numbers to allov1 analysis. One could infer then 
that chum salmon are not p2.rticularly 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 Syr.opsis 
Report (1983) that chum salmon juveniles use a broader rar.ge 
of habitats thar. the other three specieB. 

Results of the 1983 field studies will determine to what 
extent churn juvenile rearing does occur in fresh water and 
will provide additional information on the types of habitats 
in which the juvenile chum are found and how these habitat 
types respond to changes in mainstem discharge. 

As demonstrated in the ~~F&G Phase II Reports 1 considerable 
information is available to quantify the use of the lower 
river habitats by salmon and how these habitats vill respond 
to changes in mainsten discharge. 

REFEREHCES 

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

AEIDC, Susitna Hydroelectric Project Draft Aquatic Impact 
Assessment: Effects of Project-Related Changes in 
Temperature, Turbidity, and Stream Discharge on Upper 
Susitnu. Salmon Resources During June Through SeptembP-r 
(1983), previously submitted to the FERC on October 31, 
1983. 



COMt~ENT B. 38: 

"Exhibit !' Chapter 3 

"3-101 para. 3 

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

RESPONSE TO COMMENT B.38: 

A comparison of simulated Susitna River temperatures for 
natural conditions and one- and two-dam operational cases as 
developed 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 cha:rlges in temperature, turbidity, and 
stream resources during June t.hroug·h September {1\EIDC, 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 0Eerational Tern12eratures 

Temperature One Darn Two Darn 
Location Month ( cc) ("C) ( oc) 

Chulitna June 9.1 8.0 7.9 
Confluence July 9.0 8.4 8.0 

August 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 8.2 7.6 
September 5.9 6.7 6.6 

The Response to Corr~ent B.16 summarizes natural temperature 
ranges and Susitna River temperatures downstream of the 
Susitna-Chulitna confluence during Watana filling, as taken 

-

-
-

-
--

-

-



T''"" 
I 

r 

r 
r 
r 
r 
r 
d 

r 
r 
r 
r 
r 

r 
r 

r 

RESPONSE TO COMMENT B.38 (cont.): 

from the above referenced report, is given below. A 
preliminary estimate of the impact on salmon of these 
temperature changes is given in the previously referenced 
report. 

Table 2 

SIMULATED TEMPERATURE 
RANGE 

HONTH 

SIMULATED 
PRE-PROJECT 

TEMPERATURE RANGE SECOND YEAP. OF FILLING 

MAXIMUM l-1INIMUM COLD AVERAGE 1,VP..F.t1 

a ') JUNE 10.3 
11.2 
10.2 

8.2 
9.0 
7.9 
4.3 

7.8 7.9 .-.~ 

JULY 
AUGUST 
SEPTEMBER 

8.4 9.5 10.2 
7.1 8.C 

6. 1 4.3 5.5 

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. 

9.0 
5.7 

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 P..pplication indicates 
(page E-3-101) that ">'< * * high turbid flows in the Lower 
Susitna River may still inhibit fish 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 P..EIDC report 
discusses the potential impacts of changes in turbidity 
levels. 

REFERENCES 

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



COM!vlENT B. 3 9: 

"Exhibit E, Chapter 3 

"3-102 para. 3 

11 The statement that (flow) reductions less than 10 percent 
are not expected to impact fish is not supported in the 
absence of 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 year." 

P.ESPONSE: 

The statement of no significant impact to fish ha.bi tat as a 
result of a nine percent decrease in flows reust 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 Station at the 
P2rks Highway Bridge and it was made in reference to flow 
reductions which are anticipated during October in the first 
and second years 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 of the FEHC License Application. Monthly 
average flows for October at the Sunshine Station varied 
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 
of 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 (R&M 
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 flow (18,555 cfs reduced to 16,700 
cfs) translates to a water surface elevation change of 
approximately 0.3 feet or 3.6 inches and a 10 percent 
reduction of the minimum recorded monthly average flow 
(9,416 cfs reduced to 8,475 cfs) translates to 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 COr1MENT B. 39 (cont.): 

It must further be 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 are 
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 Analysis of Fish 
and Habitat Relationships (1983), previously submitted to 
the FERC on October 31, 1983. 



COMMENT B.40: 

"Exhibit E, Chapter 3 

"3-131 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] (pa.ge E-3-131) 
paragraph 3 is in error. The correct description of the ice 
front is found in FERC License Application Section 4.2.3 
(c) [ii] Devil Canyon to Talkeetna (page E-2-169) . FEP.C 
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 confluence for the 
period October 15 to April 30. Impacts resulting from the 
altered ice cbnditions are discussed under Operation of 
Watana Dam (FERC License Application Section 2.3.1(c) [ii] 
page E-3-106). 

Operation Impacts (FERC License Application 
Section 2.3.2(d) [iii]) should also be corrected. The first 
paragraph on page E-3-134 should read: 

11 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 Canyon and Talkeetna (RM 99) 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 previously 
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 Comro"ent B.6. These studies will allow a better 
representation of potential ice-related impacts downstream 
of Devil Canyon Dam. 
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COMr<IENT B. 41: 

"Exhibit !' Chapter 3 

"3-149 2.4 - Mitigation Issues and Mitigating l-.!easures 

11 The Nr<1FS 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 sockeye 
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 
other species. For example, sockeye are sanp1ed by 
fishwheels and cutmigrant traps, during spawning ground 
surveys, and during rearing studies. As a result, a 
considerable amount of information has been developed on 
this species, primarily from ADF&G 1982 and 1983 field 
studies (ADF&G 1983). Continuing studies will refine this 
information. Therefore, the noninclusion of sockeye 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 require 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. None of these types of habitat are expected to 
be potentially impacted by the project. 

Existing information indicates that sockeye utilize the 
mainstem downstream from Talkeetna primarily as a migratory 
corridor, moving to spawning areas and outmigrating from 
rearing areas. Sockeye 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 Figure E.3.8 of Exhibit E, 
Chapter 3). According to ADF&G, it is probable that these 
fish are strays from the Chulitna and Talkeetna watersheds 
rather than being a separate stock. 

The fry produced from these spawners either move dm·m to the 
Lower Susitna 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 salmon, are more 
numerous and spawn in areas (sloughs, side-channels and 
mainstem) potentially affected by the project, the sockeye 
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 allow sockeye to be maintained as \vell (see 
FERC License Application Exhibit E, Chapter 3, 
page E-3-149). 

REFERENCES 

Alaska Department of Fish and Game, Susitna Hydro Aquatic 
Studies Phase II Report, Vol. 2, Appendix 2-H (1983), 
previously submitted to the FERC on October 31, 1983. 

COMlviENT B . 4 2 : 

"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 construction practices manual and are 
not aware that either document is presently being 
developed." 

RESPONSE: 

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

The FY 1985 budget includes funding for preparation of a 
design criteria manual. No design activity is planned 
until, after July, 1985 (FY 1986 budget). Thus, the Design 
Criteria r.v1anual can be completely reviewed and commented 
upon by agencies prior to any design activity. 

-

-

-

The intent of the Deisgn Criteria Manual is to draw together ~. 

into a single volume design criteria which incorporate 
inputs from environmental analysts. Treating these criteria 

-
-
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RESPONSE TO COMr-IENT B.42 {cont.): 

early in the process and in a generic manner will enable the 
Power Authority to establish a standard of performance over 
many project activities that would otherwise be dealt with 
by numerous 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 nuiTber 
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 construction or operational 
activities. For example: spill prevention and control, 
hazardous waste storage and control. 

The Power Authority intends to have a Construction Practices 
Manual prepared prior to any construction activity. This 
manual would be the joint product of the Design Consultant 
and a yet to 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 
specifications 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 facilities specifications for the 
protection of environmental resources that bidders must 
incorporate into their bids. 

COMMENT B.43: 

"Exhibit !• Chapter 3 

"3-161 (ii) Measures to Avoid Impact 

"We question the conclusion that, of the three factors 
contributing to access, the project will only affect the 
stage at the mainstem. Post-project changes may include 
vegetative encroachment, high velocity scouring, diminished 
flood 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 geometry and 
slough flow resulting from project operation including those 
resulting from aggradation at the entrance of sloughs and 
vegetation encroachment. The FERC License Application 
(page E-3-165) also discusses access mitigation measures 

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 on reasonably available data. 

COl/'.!MENT B. 4 4 : 

"Exhibit E, Chapter 3 

"3-162 viinter Flow Regime (October-April) 

"Productive sloughs that will be overtopped more frequently 
than once every five years will be protected." How would 
these sloughs 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? 

"Limited winter flows could be considered to reC.uce the 
potential of overtopping." 

RESPONSE~ 

The License Application (page E-3-163) indicates that1 productive sloughs designated 8, BA, BB, SC, Moose, A , B, 
9, 9A and II would need protective berms to prevent 
overtopping by ice induced water stage increases in the 
winter. This determination was based on the ice simulations 
carried out for the FERC License Application and provided a 
conservative estimate for the purpose of estimating the cost 
of this mitigation measure. A more accurate determination 
of the sloughs requiring protective berms can be made when 

-

-
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RESPONSE TO COMlviENT B. 44 (cont.) : 

the results of current instream ice studies are available. 
These studies are described in the Response to Corr~ent B.6. 
Briefly, these studies will simulate ice front progression 
and water surface staging for cold, average and warm 
winters. Based on results of these studies and flood 
frequencies under post project conditions, sloughs subject 
to berm overtopping more frequently than once in five years 
can be determined. Monitoring of slough conditions during 
project operation also will provide additional information 
\vhich may indicate where sloughs for Hhich protective berms 
should be constructed. 

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



CmlMENT B. 45: 

"Exhibit !' Chapter 3 

"3-163 para. 1 

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

RESPONSE: 

Slough B is a minor slough associated with the upstream berm 
complex of Slough SA 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. 

A rrore detailed map with the location of Slough B c2n 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 FEP.C 
on October 31, 1983. 

CO~lHENT B. 4 6: 

•:Exhibit E, Chapter 3 

"3-165 para. 1 

"Are short-term augmented flows during the spawning season 
being proposed here? Again, it is difficult to understand 
exactly what flm-1 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 1 and the expected impacts to 

-
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COMHENT B.46 (cont.): 

those sloughs not receiving this treatment. Sloughs 16 B, 
20, and 22 all are expected to have acute access problems at 
project flows. Why 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 
identification of specific impacts; e.g., berm overtopping 
access problems, and reducing upswelling." 

RESPONSE: 

Short-term augmented flows are not presently proposed in the 
FERC License Application. The Power Authority has proposed 
to mitigate impacts to salmon spawning areas by measures 
that will maintain access (see page E-3-165 o! License 
Application) and spawning habitat (pase E-3-166). As part 
of the on-going analysis of flows required 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, BA, 8B, 8C, Moose, A, B, 9, 9B, 9A, 11, 17 and 21 
supported over 97 percent of the chum and over 98 percent of 
the sockeye that spawned in sloughs in 1981 and 1982. 
Sloughs 16B, 20 and 22 were not considered for maintenance 
as spawning areas because of the present low escapement of 
spawning salmon (see Table B.46.A). 

At the time the FERC License Application was submittee, 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 ongoing 
studies, will be used to continually refine the 
environmental assessment and the mitigation plan. 

At this t.ime, data necessary to determine some o£ the types 
of modification described in the License Applidation exists 
and could be utilized to modify most of the sice sloughs and 
some of the upland sloughs (see Volume 4 of the ADF&G 1982 
Phase II Basic Data Report and the ADF&G 1982 Synopsis 
Report). For example, on a tentative basis, modifications 



RESPONSE TO COHMENT B.46 (cont.): 

to maintain access will most likely be necessary for 
Sloughs 9, 20 and 21. Specific identification of 
modifications to be rr.ade for each potentially impacted 
slough is dependent upon the quantification of the response 
of these sloughs 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 Observed in Sloughs 16B, 
20B, and 22B in 1981 and 1982 

1NI - No information 

Source: ADF&G 1981 (Anadromous Adult Report of 1981 Data). 
ADF&G 1983 (Anadromous Adult Report of 1982 Data). 

REFERENCES 

ADF&G, Susitna Hydro Aquatic Studies Phase II Basic Data 
Report, Volume 4, 1982 (1983), previously submitted to the 
FERC on October 31, 1983. 

ADF&G, Susitna Hydro Aquatic Studies Phase II Report, 1982 
Synopsis (1983), previously submitted to the FERC on 
October 31, 1983. 
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COMHENT B.47: 

"Exhibit !, Chapter 3 

"3-165 Access Mitigation 

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

RESPONSE: 

As discussed in the Response to Comment B.9, it was 
determined that depth modification or some other type of 
habitat modification at eight sloughs would provide 
sufficient spawning habitat to mitigate for the anticipated 
loss of spawning habitat due to project operation. Specific 
sloughs target.ed for habitat modification have not c:.s yet 
been assigned. 

CO:tvil•lENT B. 4 8: 

"Exhibit !, Chapter 3 

"3-165 para. 3 

"What slough(s) was examined for the design criteria 
presented? What is the depth of excavation required for 
each slough?" 

RESPONSE: 

As discussed in the Responses to Comments B.9 and B.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 SA, 9, 11 and 21, and 
from literature pertaining to habitat modifications 
performed in the U.S. and Canada. 



COM:t-1ENT B. 49: 

"Exhibit E, Chapter 3 

"3-166 Spawning Habitat Mitigation 

"Again, the design criteria presented here concern us. What 
is the source of these data and how were they derived? At 
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 habitat. 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.9, the 
mitigation plan provides for as mahy 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 48,240 sq. ft. of 
upwelling area if this is necessary. The assumption of four 
systems was made to evaluate the potential costs of this 
type of modification 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." 

RESPONSE: 

The mitigation plan as presented in the License Application 
provides for scarification of four side channels. 
Designation of which side channels will be scarified depends 
on which side channels might provide suitable depth and 
velocity characteristics for spawning by salmon. Again it 
was determined that by scarifying approximately four side 
channels, additional suitable spawning areas could be 
provided. Specific selection of sites to be scarified may 
occur prior to construction of the dam. However, it may be 
preferable to await regulation of the river to decide which 
side channels would benefit most from scarification. Please 
refer to the Response to Comment B.9. 

COMI'-1ENT B. 51: 

"Exhibit !, Chapter 3 

"3-168 Slough Gravel Cleaning 

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

RESPONSE: 

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 modification 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 years for each slough) . Please 
refer to the Response to Corr~ent B.9. 



COMMENT B . 52 : 

"Exhibit ! 1 Chapter 3 

"3-168 t-lainstem Spawning Beds 

"The criteria by which two (2) sites for this work were 
selected should 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 be provided to maintain 
existing levels of mainstem spawning by adult salmon. The 
selection of the specific sires to be maintained depends on 
preferred habitat characteristics of the Ealmon and the 
concH tion available in the rr.ainstem. Please reference the 
discussion presented in the Response to CoiTment B.9 for 
further details on the application of the maintenance 
procedures. 

COMMENT B.53: 

"Exhibit !, Chapter 3 

"3-169 para. 1 

"We are not aware of an ongoing project to analyze candidate 
areas for. main stem spawning bed creation. V'/ho is performing 

-

-

this study?" -

RESPONSE: 

During the 1983 field season a reconnaissance study was 
performed to identify potential rnainstem sites for 
maintenance of spawning habitats. 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 ~nalysis of particle size distributions. 
Additionally, preliminary bed load and suspended sediment 
analyses were performed to evaluate the stability of the 
river bed under with-project conditions. A report of these 
analyses is 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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COMMENT B. 54: 

"Exhibit !r Chapter 3 

"3-170 Heasures to Minimize Impacts 

"It is net clear when this p~ragraph 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) {i), page E-2-166). As stated, the two-level structure 
dces not allow as much flexibility as that at Watana, but 
the stab~e ~7ater surface at Devil Canyon precludes the neec 
for additional intakes. 



COMMENT B. 55: 

"Exhibit !r Chapter 3 

"3-178 para. 1 

"What is meant by the term 'enhanced slough'? Would only 
these sloughs be berrned?" 

RESPONSE: 

The term "enhanced slough" refers only to those sloughs that 
are structurally protected or altered to maintain produc­
tion, as discussed in the FEPC License Application on pages 
E-3-177-178. Either enhanced or unaltered sloughs may be 
bermed if it is determined this would help maintain 
procuctivity. 

COHMENT B. 56: 

~Exhibit !r Chapter 3 

"3-182(a) Impact Monitoring 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 
populations." 

RESPONSE: 

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 proposed 
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 outlined in PERC License Application Chapter 3, 
Section 2.6.2(a) and (b) (page E-3-182), proposed monitoring 
programs will be sensitive to changes in fish populations. 
Continuous reevaluation and redirection of the proposed 
study will be necessary to ensure proper utilization of 
those study elements best designed to reflect fish 

-
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RESPONSE TO COMMENT B.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. 

COMMENT B. 57 : 

"Exhibit E, Chapter 3 

"3-183 (i) Monitoring Slough Modifications 

"wnz.t rnoni taring efforts would be expended on these slough 
(and side channels) not receiving any modifications? These 
areas will continue to offer some fish habitat and should 
also be provided for in t~e monitoring program. Periodic 
removal of beaver darns, vegetation, or silts/debris n:ay be 
desirable. We are concerned with the apparent narrow scope 
of this program, as it seems to consider only certain Qreas 
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 sloughs and side channels is not 
envisioned because (1) it is anticipated that alternative 
habitats will become available lower in the floodplain, 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 could 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 objectives which need to be addressed by 
resource managers. For example, should sloughs be manag-ed 
for beaver habitat or fishery purposes? The Power 
Authority's intent, as outlined in the Application, has been 
to manage for the fisheries resource in the more productive 
sloughs and to allov.r the natural course of events to 
continue in the less productive sloughs. This approach may 
be modified as the mitigation details are refined and 
agencies det.ermine their management. goals. Removal of silt 



RESPONSE 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 Monitoring of Fixed-Cone Valves 

-
"This monitoring program is either poorly described or -, 
inadequately designed. A 'one-time evaluation' of its 
effectiveness is insufficient for any analysis. Would the 
dissolved gas concentration of the reservoir waters near the 
cone valve intake be measured at this time? Will the 
valves' operational impacts on downstream temperatures te 
monitored?" 

RESPONSE: 

A detailed plan to monitor the effectiveness of the cone 
valves in reducing or eliminating potential supersaturation 
conditions will be developed and coordinated through 
consultation with the various resource agencies. The 
one-time evaluation referred to in the FERC License 
Application will be performed during a period that will 
encompass various sets of conditions (e.g., various 
combinations of releases from cone valves and the powerhouse 
will be tested). The evaluation will be performed just 
after the Watana Dam valves become operu.tional and will be 
repeated when the Devil Canyon valves are completed. 

The monitoring during this evaluation period will include 
determinations of dissolved gas concentrations in reservoir 
waters near the cone valve intake to determine baseline 
saturation conditions and measurements at various sites 
downstream. Tentatively these downstream sampling sites 
would be located: 

(a) Immediately downstream of the valves; 

(b) At 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 valves, measurements of 

-
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RESPONSE TO COMMENT B.58 (cont.): 

temperature will be made at each sampling site, primarL:...~r 

for calculating the percent saturation of dissolved gasses 
in the water (dissolved gas saturation varies in relation to 
temperature and pressure) . 

CO~..MEN'T B. 59: 

"Exhibit !, 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. 
Budget and manpower constraints are likely to limit 
participation, and long-term agency involvement could not be 
assured due to changing priorities and budgets. This 
concept would require considerably ~ore detailed refine~ent 
before it can be seriously proposed as an integral part of 
any mitigation effort." 

RESPONSE: 

Working details for the interagency monitoring team would 
have to be clearly established before becoming a formal part 
of mitigation plans. This refinement of the team concept 
would appropriately be negotiated as part of the settlement 
process and would be premature at this time. 



COMMENT B.60: 

"Exhibit ~' Chapter 3 

"3-182 2.6.2 Operational Monitoring 

"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 monitoring effort below 
Talkeetna." 

RESPONSE: 

With-project monitoring will be conducted to evaluate salmon 
population and production 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 mainsterr1 
stations and performing index surveys of population in ke:sr 
tributaries. Monitoring will also evaluate whether any 
changes in population size, species composition, and habitat 
use have occurred and whether the required level of 
mitigation is being attained. 

This program will probably include a periodic evaluation of 
the effectiveness of the habitat modification and fish 
production programs that may be adopted. The mitigation and 
monitoring program will be updated on a yearly basis as 
additional data are available. The preliminary monitoring 
program presented in the FERC License Application will be 
updated by surr~er 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 rnonitqring 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 
Susitna community harvest and use of fish and game. Results 
of these ongoing data-gathering efforts will be used to set 
up an appropriate monitoring program. The program 
established 'i.vill be coordinated \•lith ongoing lc~.DF&G efforts 
in the lower river. See Response to Comment B.8 for 
additional information. 

-
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COMMENT B.61: 

"Exhibit ~, 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 seeping session 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.n 

RESPONSE: 

The Power Authority has been reviewing the possibility cf 
proposing some design refinements which would not materially 
change the development of the project. In our opinion these 
potential refinements are only refinements of the details 
and could not be considered as malar alternatives. The 
proposed matrix could not provide-a direct comparison of 
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 an.alyze all reasonable project alternatives (see 
Response to Corr~ent F.39). 

COt1tllENT B . 6 2 : 

"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 fishery." 



RESPONSE TO COl-1MENT B. 6 2: 

For additional information on this topic, please refer to 
FERC License Application Exhibit E, Chapter 2, pages E-2-57 
through 65, plus the Response to Comment B.7. 

COMNENT B.63: 

"Exhibit !, 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 uncerstand that the APA is 
considering eliminating the emergency spillway, combinin~ i~ 
with the main spillway. This feature is not addressed. How 
would such a modification affect spillway operation and gas 
supersaturation?" 

RESPONSE: 

The cascade spillway at Watana Dam was eliminatec from 
further consideration for technical and economic reasons as 
documented in the "Susitna Hydroelectric Project Feasibility 
Report," Volume 1, Section 9. Minimization of nitrogen 
supersaturation downstream of Watana and Devil Canyon Dams 
is to be accomplished with fixed cone valves as documented 
in the PERC License Application (pages E-2-132, E-2-171, 
E-2-187) and the Feasibility Report (pages 9-45, 10~24). 

More information on the fixed cone valves is provided in the 
Response to Comment B.34. 

The use of fixed cone valves in conjunction with the 
powerhouse to pass floods is expected to result in 
acceptable nitrogen supersaturation levels for floods with 
recurrence intervals of less than 50 years as documentec in 
the FERC License Application (page E-2-187) and as shown by 
prototype tests at Lake Comanche referenced in the PERC 
License Application (page E-2-188). A cascade spillway 
might provide acceptable nitrogen supersaturation levels for 
floods having recurrence intervals of greater than 50 years. 
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 $110,000,000 more than 
the scheme with the cone valves (Feasibility Report, 
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RESPONSE TO C0l>-j:z.1ENT B. 63 (cent.) : 

Volume 1, Section 9, pages 9-44) and there are potential 
problems concerning the geotechnical aspects of the cascade 
spillway (as documented in the Feasibility P.eport) . It was 
judged that the potential biological impacts from nitrogen 
supersaturation occurring at a frequency of less than once 
in 50 years would not 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 FERC License Application has not yet been made. 
The main spillway discharge would not change for any flood 
having a recurrence interval of less than 10,000 years. In 
particular, the function of the fixed cone valves would not 
change. Therefore, there would be no expected increu.se in 
nitrogen supersaturation for any flood of less than one in a 
10,000-year frequency. 

REFERENCES 

Acres American, Inc., Susitna Hydroelectric Project 
Feasibility Report, Volume 1, Section 9 {1982), previously 
submitted to the FERC on March 15, 1982. 

CO.t-'IMENT B . 6 4 : 

"Exhibit ! 1 Chapter 10 

"10-33 3.2.1 Installed Capacity 

"Devil Canyon is to be operated 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 Application, this will 
dictate that the plant be operated primarily as a 
base-loaded facility. The Power Authority anticipates that 
the full range of flow regimes will be analyzed in the DEIS 
prepared under applicable NEPA guidelines. 

·~--------------------------------------------------------------~------------------------



-
COMMENT B.65: 

"Exhibit E, Chapter 3 

"10-105 3 Alternative Operating Scenarios 

"1-1uch 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 recoiT~endations to be developed. We 
believe this discussion should be revised in light of these 
events. 11 

EESPONSE: 

While refinements in acceptable flow regimes versus 
operating economy are being and will continue to be 
considered, the Power Authority is confident 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 scenarios. 
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We have completed reviewing the final application for lic~11~e submitted 
by the A 1 ask a Power Authority for its proposed Susitna ijyJ,·Jel ectri c 

.-·~ . .. 
~ . 

.. 
' 

' ., 

Project. Based on this review, we have developed detail,,;\ -:;coping 
recommendations for the Draft EIS which FERC is preparirtiJ on the license: 
application. These recommendations are.enclosed as our ,-i,lJl Seeping Report. 

Although we received Seeping Document II (SOli) during lJtJr' review of the 
license application, we did not have time to conduct a J~LJiled review 
of it because we had to concentrate our resources on the- voluminous 
license application. However. we did note, in our brief i';'view of the 
document, that our previous recommendation that the effe~ts of water 
quality changes on salmon migration be treated as a prin~o.u·y issue has 
been ignored. SOli rovides no exo1anation of this non-n•sponse. As you 
will see from t e water qua 1 ty and 1 shen es sect ons o 1' "ti~cl osed 
report, we sti11 consider this to be a primary 1 ssue a11d, .;~ilsent an 
explanation from FERC, assume that it will receive corn•s:lv!tdingly thorough 
treatment in the EIS. 

In addition to fisheries related questions, our Scapin~ J:;_, 1Jort discusses 
several other important aspects of the EIS. First, it nuL.!s several ways 
in which the economic analysis of the Susitna Project, iJrtd tile alternatives 
to it. could be refined and improved. Second, it discuss~s our 
recommendations regarding the make-up of the alternativt• '_wnerati ng · 
scenarios that should be evaluated in the ElS. · 

Thfrd, it contains detai 1 ed recommendati ens regarding 11todvl i ng water 
quality changes in the proposed reservoirs. Although no -.. 11.:1! detailed 
recommendations are provided for modeling of downstreu111 .~..-t.;~r quality 
changes, such modeling is equally itnportant for a proj ...... t .;t this size 
and complexity. 

. -. 
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We appr~ci ate this additi anal opportunity to parti cipu tc• '.1 tlJt: development 
of this' E-IS. Shaul d the FERC staff have any .questi ens .1iHHI t our scapi ng 
recommendations, they shou1 d con tact Dani e.l. S.tei nborn, ;::1 i ,.If, EI S & Energy 
Review Section, at {FTS) 399-1754. · 

Sincerely, 

Richard R. Thiel, P.E., Chief 
Environmental Evaluation Branch 

Enclosure 

c:c: J. Mark Robinson, OEPR (FERC) 
EPA, ADO 
U.S. FWS, Anchorage 
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Susitna EIS--E?A Seeping Recommendations 

This report presents EPA's.final seeping recomendations for the EIS 
which the Federal Energy Regulatory Commission (FERC) is deYelooing on 
the, li~~nse application for the proposed Susftna Hydroelectric Project 
(FERC No;-7114). It is based on a detailed review ~f the license 
application conducted for EPA by Jones & Sto~es Associates and Tetra 
Tech. Topics not mentioned have not been reviewed in detJil. An absence 
of comments or recommendations on a subject should not be interpreted as 
acceptance of its proposed treatment in the EIS. 

1. PURPOSE and NEED 

This section presents our detailed comments and r~commendations on the 
objectives of the project and the magnitude of the need For additional 
generating capacity within the project 1

S service area. The definition 
of project objectives and the estimation of capacity requirements is 
critical ta a NEPA environmental review, because, taken together, they 
define the range cf feasible project alternatives which sltouid be 
~va1uat~d in the EIS. 

1.1 Project Objectives 

The ElS should set forth a clear, concise and comprehensive statement of 
project objectives. Since the Susitna Project has been set forth as a 

[C.ll preferred alternative by APA, the objectives should clearly reflect the 
basis for that preference. For instance, an objective appears to be to 
remove most ex1sting thermal DOwer sources from baseload production;_ 
another may be to provide the least costly pO"'Ier supoly possible. APA's 
objectives should be clearly stated. A clear statement of objectives is 
essential 1f the EIS is 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. 

[C. 2] 

1.2 Load Forecasts 

The four functionally interrelated models used to forecast electricity 
demand prov1 de a comprehensive frame\:tork for energy pl.anni ng. The 
variables selected for modeling future economic conditions and 
electricity consumotion appear appropriate and generally complete. 

-1-
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Susitna EIS--EPA Seeping Recommendations 
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Fa~ the·most part, economic assumptions appear reasonable and are 
sufficf~ntly substantiated with data. Certa1n assumptions and 
con'clusions, 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 selected to t~st results of the economic forecasting 
(MAP) [Table !3.126) and Rai1be1t Electricity Demand (RED) (Tables 
6.127-8.131) models appear to be representativ~ of likely f1igh and low 
limits, the application of the test results to impact analysis is 
limited. While the effect from fluctuations in the value of any one 
variable may not be significant when comoared to variatior1s in oil 
prices, the cumulative effect from changes in sev'eral of tt1ese variables 
could be significant. Scenarios in which the values of key economic and 
electricity use assumptions differ from the Reference Case values should 
be explored in more depth. Identification of the different magnitudes 
of impact between oil orices and other factors (e.g., annual real wage 
growth, annual price level growth) is needed to justify exclusion of 
variables other than oil prices in developing al~ernative loaM 
forecasts. 

Additionally, it is probable that variations in world oil prices would 
affect some of the other (ey factors which are assumed to be constant 
under all world oil price scenarios. For example, alternative world oil 
price scen~rios wou1d probdbly result in different values for employment 
1n certain industries (e.g., petroleum) and for model parameters (e.g., 
labor force participation rate). The impact of alternative worlrl oil 
prices on factors assumed to be constant should be discussed. 

The time period used for the sensitivity analysis of results of the MAP 
Model (Table B.l26) should be extended at least to the yeJr 2010. This 
would provide consistency with the sensitivity analyses on the RED mode1 
results and also would provide a more complete assessment of potential 
variability in model results. 

1.2.2 Labor Force Participation Rate 

For the HAP model, the labor force particioation rate ident'ified in 
Table 8.92 {.9338) does not ~gree with the rate identified in Table J.l 
(.78) as the ~most likely~ rate. Because of the significance of this 
rafe to model results, 1t 1s important that the correct r;1te be used 
consistently. 

PURPOSE and NEED -2- loar:l Forecasts 
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'· 
1.2.~ ~~ogram-Induced Conservation 

The decision to exclude estimates of progra·nr-induced conservation 
impacts from the RED model in the study is not sufficiently supported 
with data. Several reasons are given for not including program-induced 
con~ervation impacts, including: existing conservation proqrams are 
being phased out; there are many uncertainties in 1ong-term government 
conservation programs; and reliable data to estimate additional 

[C. SJ e1 ectri city ·savings beyond that which waul d be induced hy market forces 
alone are limited for the Rai1belt area. 

Although these reasons (as well as additional information presented in 
Appendix B, Volume 2C) may be valid for some energy planning projects, 
the significant and long-term implications of the' Susitna Project to 
en e r gy o 1 a n n i n g i n A 1 a s k a w a r r a n t a de ta il e d e x ami n a t i o n o f p o t e n t i a 1 
energy impacts from ambitious (i.e., program-induced) conservation 
programs. ~-· 

(_ 
L C. 9} 

As identified, orogram-induced conservation is projected to account for 
40 percent of all electricity savings between 1981 and 1987 within tl'1e 
Anchorage Municipal Lioht & Power service area. This suugcsts that 
simil~r savings may be achieved elsewhere within the Susitna mar~et 
area. Consequently, similar, but 1onger tenn, projections should be 
develooed for all service areas. Lack of reliable data, considerable 
uncertainty, and n9ncomoarability with conservation progrums elsewhere 
do not mean that p·otenti ally important program-induced conservation 
impacts may be exclude~ from the analysis. The analysts preparing the 
EIS must use. the best data available to develop a reasonanle estimate of 
the potential. for cost-effectivP. conservation. The E!S should include 
this estimate·and a discussion of the uncertainties associated with it • 

. ' .. 
. . .. 

1.2.4 World Oil Price Forecasts 

The world oil price scenarios used to develop alternative load forecasts 
all assume a continuous fncrease in price (with the exception of the 
first fe~ years) at relatively stable rates for long periods. Based on 

. the.pattern of world oil prices over the past 10 yeHs, a 111ore cyclical 
[C.lO] growth ~n world oil prices could be expected. This type of growth in 

. world oil pric~s could significantly affect load forecasts and also 
. '·economic feasibility. The impact on load forecasts from a 'n'Orld oil 

·price scenar1o based on cyclical growth (e.g., Sherman H. Clark 
··Associates' base case) should be examined. 

PURPOSE and t-iEED -3- Load Forecasts 
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2. ~CONOMIC EVALUATION 

The economic assumptions used in the evaluation of the Susitna Project 
and the hest thermal alternative generally ~ppear reasonuble. Values 
for key factors such as the discount rate and the cast and fuel 
escalation rates appear to be appropriate, given current economic 
CQnditions. 

The evaluation relies on a "net economic benefit" approach to determine 
economic feasibility. The net economic benefit approach, as used in 
this analysis, depends on certain implicit conditions. First. all 
rele.vant costs associated with the two projects (i.e., "with Susitna" 
and Hwithout Susitna") are assumed to be included. Because project 
objectives {e.g., least cost energy, minimal economic illlfJJr.:tsl are not 
clearly specified, identification of !11 relevant costs is difficult. 
The second implicit 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 
framewor~ for the specific concerns discussed below. 

2.1 Sensitivity of Present Worth Costs to Project Delays 

Based on alternative load forecasts, the Devil Canyon Project could be 
delayed up to 5 years under the -2 percent casP.. It is state0 in 

[C.l3] Sections 4.8 and 4.9 {Exhibit 0, Volume 1) that sensitivity analyses 
indicate that such a delay would not signific"ntly ~ffect the economic 
~nalysis of Susitna. The results of the sensitivity analyses should be 
presented in the EIS to support this conclusion. 

[C.l4] 

-

2.2 Sensitivity of Susitna Net Benefits 

Under Reference Case assumptions, net economic benefits u'' the Susitna 
Project exceed Sl.B billion. As indicJted in the sensitivity tests, the 
project resu1ts 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 in the sensitivity trsts result in 
net benefits. 

ECONOMIC EVALUATION -4- Sensitivity of Present Worth Costs 
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Althoug~ net benefits result when different values of individual 
var'iable·s are tested, the cumulative Pffec.t from simultaneous 
adjustments to economic parameters is not examined. Based on the 

[C.lS] results in Table 0.28, it appears that a net cost scenari0 has a 
relatively high probability of occurring if different values are assumed 
for several variables. Because different oil prices woulrl be likely to 
have some effect on other factors, a discussion of the rel~tionship 
between variable oi1 prices and other key economic factors is needed. 

[C.l6] 

- l 7 J ( 

[C.l8] 

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, Vo.lume 1), the 
Sus1tna Project is a long-life, capital-intensive project which means a 
sizable "inflationary financing ciP.ficH." Unless stat~ e(]uity 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 financ~ 

development of the "best thermal alternative 11 does not alJpear 1ik.ely 
because of reliance on sma1ler, less caoital-intensive olants over a 
longer period of time. ConsequP.ntly, the opportunity cost (e.g., 
foregone uses of these public funds) of the state approoriation 
potentially included in the Susitna Project should be evaluated. 

2.4 Lon~ Term Product1on 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 esculation for the 
subsequent 31 years. This assumption is made because the development of 
future load forecasts and generation alternatives necessary to model the 
system for this additional period is 11 beyond the extent or normal 
projections.~~ 

While this statcm~nt may be valid, some additional discussion is needed ' 
on:the relative production costs of la~ge-scale hydroelectric projects· 
versus sTi1al1er thennal olants. Cost tiata on past and cun·,~ntly 

operating hydroelectric and thermal plants should be presPnted to 
support the assum~tion that final year production casts ~ssociated wit~ 
each system are representative, in reiative cost terms, f;Jr subsequent 
years. 

ECONOMIC EVALUATION -5- Long Term Production Casts 
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• 
Thts analysis seems particularly important in light of the assumption 
that f~el prices will continue to escalate after the year ?.020, an 
assu~pt~on which increases the present worth cost of the :1ermal 
alternati-ve. 

2.5 Decommissioning Costs 

The net costs (or net revenues) associated with decommissioning existing 
plants are not identified. The replacel'11ent function of the Susitna 
Project suggests that decommissioning costs would be more significant 
under the "with Susitna" plan. Further evaluation is needed. 

2.6 Centralized and Decentralized Power Systems 

The "~jet Economic Seneff t" approach used in the ecancmi c eva1 uati on 
implicitly ~ssumes that benefits resulting from the two ~,·ejects are 
equivalent. Two areas in which projec't-related benefits Jre unequal are 
flexibility to adapt to changing conditions and system performance under 
unusual conditions. The resource commitment associated with the Susitna 
Project clearly provides 1ess flexibility to adapt to new technologies 
or economic conditions than does reliance on the more dec~ntral ized 
thermal alternative. Also, production costs associated with a more 
centralized system, such as the Susitna Project, are more susceptible to 
1ow probability, high risk occurrences (e.g., sabotage, I'H?chanical break­
down) than a decentralized system. Thus the EIS should cuntai n a thorough 
evaluation of electrical suopiy system reliability which accounts for 
these differences in generating system reliability, as wt:>ll as any differ­
ences in transmission system reliability that would resulc From developing 

. a distributed decentralized system. Additionally, the imoact of unusual 
climatic conditions on the cost of electricity from Susitna should ':le 
discussed. 

The flexibility issue is of central imoortance. The Paci ric Northwest 
Power Planning Council selected an 11 0ptions strategy 11 in which the 
Bonneville Power Administration would obtain ontions on future 
generating plants in order to maintain flexibility. This flexibility 
allows the utility to adjust to changing future conditions, which alter 
capacity requirements, with ~ase and at minimal cost because capital is 
not locked up in project construction unti1 the utility is much more 
certain about 1ts needs. · 

ECONOMIC EVALUATION -6-Centr~lized and Decentralized Power Syster 
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.. 
2. 7 .Los~;~_of Recreation Benefits 

The development of the Susitna Project is projected to increase the 
number of annual recreation days within the project area. A recreation 
mitigation plan has been developed to accommodate the incr·eased demand 
for recreation. 

Although an increase in 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 benefits per recreation day than boating or 
fishing in a reservoir, the total net economic effect fro111 d-evelopment 
of the project should include recreation costs. 

3. PROPOSED ACTION and ALTERNATIVES 

The application presents a broad range of alternatives to 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 energy sources. 
Additional alternative evaluation work is needed for the E!S. The EIS 
should include identification of alternatives comparable to thA Susitna 
Project and should evaluate them in an even-handed manner. 

The application lacks a range of comparable electrical generation 
scenarios to be evaluate~. TMe ElS should present a series of complete 
generation scenarios reflecting a full range of possible 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, including the Sus1tna Project, s!1ould be 
evaluated environmentally to equal depth. The evaluatir:Jn should include 
testing the ability of each scenario to meet the objectives of the 
project. 

The Susitna Project shou1 d be compared side-by-side with. other 
~lt~rnatives in these analyses. Such an evaluation will assist the 
reader in comparing a range of choices and understanding the 
implications of each choice. 

ECONOMIC EVALUATION -7- Loss of Recreation Benefits 
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•.'· 

3 .1· Con'~-ervati on 

Meaningful conservation should be included in selected generating 
scenarios, including at least one Susitna scenario. In addition to 
evaluation on an equal footing with other scenarios, an evaluation 
should be providPd 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 hydroelectric alternatives of c01nparable 
magnitude to Susitna. The application identifies· alternutive 

[C.26] hydroelectric development plans.yielding a maximum of 7713 t·~\l installed 
capacity (Plan A.S, Table E.l0.12}. This is less than half the total 
installed capacity of the Susitna Project, and only three-quarters of 

2 7] 

[C.28] 

[C.29] 

the Watana Project alone. • 

The screening used in the application should be reevaluated in the EIS 
to identify whether the criteria used to eliminate candidatP. 
hydroelectric sites in the application document are comparable to 
criteria used to evaluate the Susitna site. -

The results of screening the candidate hydroelectric sites imoly that 
not only does the Svsitna Project represent the sole acceotable project 
of its 5ca1e within the rai1belt area, but that all other acceotable 
hydroelectric projects combined would equal on1y half of the Susitna 
Project's installed capacity. These implications merit sulid 
verHi cz:. ti on. 

3.3 Alternative E1ectrica1 Energy Sources 

Nonhydroelectric alternatives of a magnitude similar to the Susitna 
Project should be evaluated. Scenarios incorporating botl1 natural gas 
and coal would seem to provide a basis for comparative anJlysis to the 
Sus1tna Project. These generation sources should be presented as 
elements in scenarios meeting a variable range of electrical demands. 
At least one of the alternatives should include a combin~tion of 
hydroelectric and thermal systems. 

PROPOSED ACTION and ALTERNATIVES -8- Conservation 



\._ Sus i tna EI S--EP .A. Scoo; ng Recommen da t; on s 

.... 
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J.4 Licensing Delays 

·The EIS should disclose the effects on electrical demand and generating 
[C.30.] capacity should the Sus1tna Project be delayed. The analysis could be 

in the form of a full scenario representing a variant of the Susitna 
Project. 

r". 31] 

[C.32] 

[c. ] 3·] 

" . 34] 

4. WATER QUALITY and QUANTITY 

4.1 General Comments 

A development as large as the Susitna Hydroelectric Project will 
inevitably alter the hydrologic reqime of a major drainage system. The 
factors affected will include flows, groundwater levels, sediment 
transport, morp;·~ology, ter:1perature, and water quality para.1neters. The 
manner in which the project is designed, constructed, and operated can 
minimize the im~acts on such environmental concerns as fish and wildlife 
and transportation. The EIS should demonstrate that the l1ydrologic 
regime of the river system and the effects of the project on it are 
clearly understood. Similarly, the E1S must clearly demonstrate that 
the project will not cause or contribute to violations of the aoplicable 
water qua1ity standards. 

Nearly a dozen federal and state agencies have reviewed the draft 
license application and provided comments. Extensive coml'lents and 
concerns have been r~ised by three of these agencies, the National 
Marine Fisheries Service, the Alask.a DepartMent of Fish and G.:~rne, 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 is 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 ongoing studies 
and data acqu1sition programs should be described .. 

Construction of the ~evil Canyon Dam may be significantly delayed or 
CJncelled. The E!S should consider the expected impacts 0f op2rations 
for both the "Watana only" and the two reservoir scenarios. 

A project of this size demands a combination of study t0c~~~~iques which 
should incorporate predictive methodologies {including stJndara 

PROPOSED r.CTI01l and ALTERNATIVES -9- Licensing Delays 
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-analytical methods and numerical models), data (both historical data and 
[C.34] data co:11ection programs). comparisons with existing similar systems or 
(cont.) facjlid-es, and judgment. These factors must be combined, sometimes in 

[C. 35] 

( 
3 6 J 

[C.37] 

[C. 38] 

·innovative ways, to achieve an adequate understanding of a complex 
hydrologic system. In general, this approach has been used·in the 
application. All environmental impacts should be considered in the EIS; 
where FERC believes that specific topics have been adequJtely addressed 
in the application, specific reports or passages shoulrl br cited. 

4.2 Stream Morphology 

4.2.1 Sorrow Sites E & I 
. 

The possible impacts from excavation of borrow sites E anJ I on channel 
morpho1ogy should bP. addressed in the EIS. Alteration of channel 
geometry at these sites will affect downstream velocity CJ11d suhsequent 
sediment movement patterns. c_ 

Areas downstream from the borrow 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 pos~ible flows 
throughout the life of the project. Evaluation should include the 
possibility of significant amounts of deposition occurriny in the oits 
as a result of large storms. Analysis should consider the possibility 
that the Devil Canyon site may not be developed. 

By understanding the role these borrow sites would play in the sediment 
movement patterns of the river, changes in chanpel geometry beth 
downstream and at the sites could be evaluated LlJ. 

4.2.2 Chu1itna-Susitna Confluence 

A more comprehensive explanation of the possible channel changes likely 
to occur at the Chulitna-Susitna rivers 1 confluence should be included 
in the EIS. Due to the reduced regulated flo~s of the s~sitna 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 U0vil C3nyon 
Dam. 

~ATER QUALITY and QUANTITY -10- Stream Morphology 
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heavy b~dload carried by the Chulitna, extension of the Chulitna's 
alluvia~ deposits to the east is probable. The impact of this extension 
on the course of the Susitna during an extreme high water event should 
be investigated. · ·-

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 also be undertaken. 

This sampling would help determine the possibility of mi~n·ation of the 
Susitna to the east during a high water event, ~hich coulri cause 
extensive erosion of the east bank or the islands and bars downstream [2]. 

4.2.3 Downstream of Chulitna-Susitna Confluence 

The possible changes in slough morpholngy below the Chulilna-Susitna 
confluence should be addressed in the E!S. Slough alteration in this 
region could affect fish habitat and the riparian ecosyste111. Aerial 
photographic interpretation, ground truthing, and cross sectional 
surveys should be used to determine current slough conditions below the 
Chulitna-Susitna confluence. Possible project-related chJnges in slough 
morpholoqy could be estimated by using probable water surface 
elevations, sediment and ice movement patterns, and vegetation 
succession rates. 

Overall slough conditions and possible changes may be adequately 
understood by monitoring a sample set of sloughs which represent the 
entire slough peculation. This approach has already been used for 
sloughs above Chu11tna River. 

4.2.4 Downstream of Talkeetna 

The project effects on the morphology of sloughs downstream from 
[C.40] Talkeetna should be discussed. "o discussion has been provided for the 

area downstream from Talkeetna. 

2. This issue 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 complP.te understanding of th~ region is 
needed. 

WATER QUALITY and QUANTITY -11- Stream Morphology 
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f""" [C. 4 0l 'The prO"Ject effects downstream from Talkeetna are exoected to be 
(cont.L·moderat"ed by the contributions of the Chulitna and TalkeP.tna Rivers and 

~ther trtbutaries. However, some effects are expected. 

-

-

r 

-

An inventory of sloughs and side channels below TalKeetna should be 
[C.4l] performed. Also, a comparison of pre-project and post-project flows 

should be provided for the river. 

[C.42] 

[C.43] 

[C. 44] 

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. Operational winter river stage 
increases of 3-4 feet over existing conditions would be expected when 
ice formation occurs, causing possible scouring of the streamoank. 
Results from the ICESIM ice simulation model, vegetation l'lupping, and 
streambank substrate sampling should ~e integrated to estimate the 
following:· 

1. type and volume of bank material removed 

2. subsequent changes in channel dimensions 

3. type and quantity of riparian vegetation removed. 

Scour could remove signif1c~nt amounts of riparian vegetJtion as well as 
1ncrease suspended sediments. This process could adversely affect river 
navigation and salmon 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 either the "Watana only'' or two 
reservoir scenarios wfll be significantly less than pre-pfuject spring 
runoff. 

Section 4.2.3 suggests that signiffc~nt 1ce formation downstream of 
Oevi1 Canyon will be unlikely. If formation doe~ occur, l1ow will the 
breakup occur?· What will be the breakup mechanism if th~ Devil Canyon 
reservoir is not constructed? 

WATER QUALITY and QUANTITY -12- Ice Coverage 
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• . 

4.5• Cha~hel Stability & Sediment Transport 

The effects of the change in sediment regime downstream from both dams 
[C.45] should be discussed. The sediment transport analysis suggP.sts that 

post-project flows will generally be insufficient to cause movement of 
the gravel bed. The formerly dynamic bed will now be stabilized. 
Co~pled with lower stages, this effect may lead to the deterioration of 
the side channels and sloughs by beaver dams and other mecl1anisms. 

The releases from the dams will be essentially clear water, containing 
particles of 4 microns or less. Under pre-project conditions, high 
suspended sediment concentrations have been observed. The impact of the 

[ c . 4 6 J 1 o s s of t h 1 s m a t e r i a 1 t a be rm f o rm a t i on a t the s 1 o u g h e n t r a n c e s s h o u 1 d 
be consideredL

3
]An analysis of the composition of typical berms shou1d 

be presented . . 

l -±7] 

[C. 48] 

4.5 Downst~e~m Temperatures/Nitrogen Concentratio~s 

Downstream temoeratures will be a function of the stratification in the 
reservoirs and. the withdrawal mechanism. Temperature stratification 
appears to have been carefully modeled. However, no hydraulic analysis 
of withdrawal has been presented. -

A detailed hydraulic analysis of wi~hrlrawa1 should be pres2nted in the 
EIS for the design releases. The potential for supersaturation of 
nitrogen at~tbe intake structures during reservoir withdrawal should be 
reexamined L4J, This evaluation should confirm the effectiveness of the 
multi-level outlet structure. 

4.7 Chemical Changes 

Possible pH changes in the impoundment area and, therefore, in the 
release, should be clearly defined. 

3. While significant effort has been expended in defining baseline 
sediment transport conditions in Chapter 2, only minimwn tli scussion of 
project impacts has been presented. 

4. The existin~ analysis apparently uses spurious data. 

WATER QUALITY and QUANTITY -13- Channel Stability & Sediment Transport 
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[C.48] Inundation of acidic bogs may increase reservoir acidity. It may also 
(cont.).-alter heavy metal and nutrient levels. The EIS should quJ.ntify these 

~water qua)ity changes. 

4.8 Downstream Turbidity 

[C.49] Projected seasonal downstream turbidity 1eve1s should be suecified. A 
comparison with baseline turbidity levels should also be ll~esented. 

[C. 50] 

[C.Sl] 

Post-project levels are expected to be much 1ower than base1ine 
conditions. This effect is not only expected to increase primary 
productivity of fish, but to increase predation as well. 

4.9 Nutrient Levels 

Nutrient levels in the reservoirs and~e11s are expected to rise as a 
function of oil spills and/or wastewater contamination. 

The contingency p1an for oil spills and the treatment o1Jn should be 
rr--.s 2]· described in detail in the E!S. 

[C. 53] 

[C.54]. 

[C. 55] 

4.10 Mathematical Modeling 

4.10.1 Apolication Content 

Chapter 2 of the permit application contains only a summary of the water 
quality study perfor~ed by Peterson and Nichols (1982). Extensive 
references are made to this report. Nutrient loadings will be minimized 
by burning and clearing the impoundment area. This plan sn~uld be 
seriously reviewed since the Watana impoundment area is 48 tni1es long 
and covers 38,000 acres. 

In Chapter 11, responses to the questions of control of hazardous 
materials~ w~stewdter discharge. and concrete production are as follows: 

o "Federal law requires that as part of the management procedures 
there wil1 be an oil spill contingency plan (40 CFR 102.F). This is 
rHscussed in Chapter 3, Section 2.4.3(c)(ii). 11 

o uAll wastewater discharges from the treatment facilities will 
meet permit requirements. Chlorine will be utilized, if deemed 

~AT£R QUALITY and QUANTITY -14- Downstteam Turbidity 
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[C. 56] 

[C. 57] 
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. appropriate, to ensure discharge water wi11 meet fecal coliform 
· .. st~nda rds." 

;: 
o• 

11 Pote.ntial impacts associated with concrete wastP.water and 
preliminary mitigative measures are discussed fn Chapter 2. 
Sections 4.1.1(c}(vi), 4.2.l(cJ{vi), and 6.2.w 

4.10.2 Recommendations 

1. The report by PetPrsan and Nichols {1982) should be reviewed to 
determine the level of effort undertaken to analyze water quality in the 
reservoirs. Only a summary of the results of this report are presented 
in the application. Water ouality modeling efforts appe~r to be 
confined to the DYRESM (Imberger et al .• 1978) 1-0 temper~ture mod~l, 
which is usually applied to smaller reservoirs, and the Vollenweider 
{1976) approach to determining orcier-of-magnitude estirnat;;s of 
phosphorus concentrations. 

4 

2. lf after reviewing the Peterson and&Nichols report it is det~rmined 
that more sophisticated modeling approaches are required, we recommend a 
t•.1o-phase modeling approach. Simulations of f1ows and ten1perature 
profiles can be accomplished with a model such as LARM2 (Laterally 
Averyged Reservoir Model} (Reference 1). This two-dimensional segmented 
reservoir model is aporopriate for flow simulations in long reservoirs, 
where the longitudinal and vertic~ components are of intGrest. This 
model can be used in conjunction with a model such as EAM (Ecosystem 
Assessment ~~odell (Ref~rence 2) to predict 1eYels of a wide range of 
water quality parameters. The model can be used in eithe1· a 1-0, 2-0, 
or 3-D mode. The mode1 has the capability to handle the following 
constituents: 

- oxygen and BOO; 
- four phytoplankton groups; 
- three zooplankton groups; 
- benthic orqanisms; 
- attached algae; 
- four fish groups wit~ 5 1ife stages; 
-Full nutrient cycles for phosphorus, nitrogen, 

silica, and carbon~ 
-pH/alkalinity/carbonate system; 
- detrital compart~ents far suspended organic detritus 

and organic sediment; and 
- total dissolved solids. 

WATER QUALITY and QUANTITY -lS- M~themJtical Modeling 
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[C.60] 

[C.61] 
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4.10-.3 :Mo.del ing References 

1. Users Guide for LARM2: Longitudinal-Vertical, Time-Varying 
Hydrodynamic Reservoir ~iodel, J. E. Edinger and E, M. 13uchak, October 
1982, EWQOS TR E-82-Draft, U. S. ~nmy Corps of Engineers, WES, 

· Vicksburg, Mississippi. 

2. Methodology for Evaluation of Multiple Power Plant Co0ling System 
Effects, Vol. 4 Users Guide to Mode Operation, TP.tra Tech, Inc., August 
1980, EPRI-EA-1111. 

4.11 Salinity in Cook Inlet 

The effects of the project on salinity at Coo~ Inlet shoulrl be clearly 
stated. A comparison of baseline and_oroject flows at the mouth should 
be provided to determine the possible impacts on saltwater intrusion. 

4.12 Groundwater Interaction in Sloughs 

Flows in sloughs and side channels occur ~s 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 outmigration of fry. 
However, such smai 1 flaws may pass through the do-anstrean1 berms rather 
than over them, thus blocking outmigration 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 benns. 

4 • .13 !-4avigation 

A discussion of the impacts on navigation has been presented in 
Application Section 2.6.3. The discussion should be exp~nded. 

The range of depths and velocities for navigability at key cross 
sections shoulrt be indicntcd. The expected number of days that these 
conditions ~ould occur in a given year should be fnclucteu for both 
baseline conditions and project conditions. The discussion should also 
include impacts on snowmobile trave1 during freezeup. 

WATER QUALITY and QUANTITY -16- Mathernutfc~l Modeling 
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'· .. ~ 
4.1~ C~t~$trophic Failures 

: r.-
lhe effects of catastrophic failure of one or both of the dams should be 
addressed in the EIS. Even though a remote risk, catastrophic failure 
could have profound effects on human life 1 wildlife, vegetation, 
fisheries, and transportation facilities. 

Analysis should include catastrophic failure of either daHl, and should 
include failure of the upper dam causing subsequent catastrophic failure 
of the lower dam. 

The extent of inundation due to catastrophic failure should be mapped on 
a. scale equivalent to that used for Figures E.2.12 through E.2.20, and 
should cover the entire affected area to Cook Inlet. 

Information should be pro~ided on the.height and velocity of the wave 
front, and the time, duration and velocity characteristics of the 
released water. 

Descriptive data should be provided on vegetation destruction, wetland 
loss, debris accumulation, debris volume discharged to Cook Inlet, 
sediment movement, fish habitat losses, and wild11fe impac~s. 

5. FISHERY RESOURCES 

5.1 General Comments 

The EIS should be more quantitative throu~hout the assess111P.nt of impacts 
on the fish resources of the Susitna River Basin. The ap~lication 

[C.63] 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. 

[C.64] 

Substantially more information is required before quantitative .. 
assessments of fish resources and the affect of dam constt·uction and 
operation in the Susitna Bas1n 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 ty•l<:, and ot~er 

appropriate variables that may be used in t~e assessment wf impacts 

WATER QUALITY and QUANTITY -17- Catastrophic Failures 
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[C.64] associated with the projected flow regime. Also, difficulties in 
(cont.) sampling_of the mainstem river may have influenced the relatively low 

·estimate ~f salmon spawners in the mainstern. Corrective factors or 

[C. 65 

[C.66] 

[C. 67] 

[C. 68} 

· alternati~e 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 Deoartment of 
Environmental Conservation (both letters dated 13 January 1983} state 
that the present ~ish resources nata base is often insufficient. The 
Alaska Power Authority response was that the data are adequate for 
evaluating the magnitude (worst case) of potential impacts to the 
select~d evaluation species. However, the application developP.d a 
worst-case scenario for only those salmon that use the slough habitats 
and not those juvenile and adult fish that use the mainste1n and side 
channel habitats. Total loss of these.fish would severely affect the 
fish resources of the Susitna River. Additional quantitJtive information 
could provide a basis for a predicti'We assessment of impacts short of a 
total loss estimate. 

5.2 Sampling Effectiveness 

The EIS should evaluate the effectiveness of the sampling techniques and 
sampling program in relation to the goal of providing an accurate 
assessment of impacts on the fishery resource. For examole, the 
adequacy and accuracy of data co11ection within each habitat type should 
be discussed. This information would provide the reader with a better 
underst~nding of the data base and the precision of the st.atements and 
conclusions that follow. Also, such statements would identify data gaps 
and samplinq difficu1ties ~nd would enhance the collectio11 of rlata 
during subsequent years LSJ. 

5.3 Data !nsufficiencfes Below Talkeetna 

Add1t1onal fish habitat preference data and flow characteristic data are 

5. The discussion of methodology in the application identified a few 
sampling programs that did not provide accurate d~ta (prii!Jarily sonar 
counts). This type of discussion and evaluation should CAtend to each 
sampling program. 

FISHERY RESOURCES -18- General Comments 
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'· 
[C.68] needed io assess impacts downstream from Talkeetna. A greater proportion 
(cont.) of the Susitna River fishery resources use this dO\-tnstrecJill reach, but 

. insufficient information is available to characterize fish habitat usage 
·and other ecological relationships. These dat~ are neeoect because of 
the potential effect of even a small change in the flow regime on this 
proportionately larger resource base. 

Field studies are needed to characterize the use of habitJts by fish 
[C.69] (e.g., correlate environmental variables with the habitat 

characteristics of each 1 i fe stage) and to describe the cl1<1nges in these 
habitats that may be caused by the proposed flow regime (e.g., changes 
in water velocity, food availability, and habitat structure). 

.. 
5.4 Habitat Changes During Hig~ 4inter Flo~s 

The ~ffect of high winter flows durin~ dam oreration on overwintering 
[C.70] fish in the mainstem and side channels should be addressed in the EIS. 

[C.71] 

An incremental analysis of water flow and fish habitat qu.Jl ity is needed 
to describe how available habitat wi11 change with increased winter 
flows. 

Water velocities through a variety of habitat tyoes should be projected 
for expected winter flow volumes. The effect of these winter water 
velocities on over~intering fish and 1ife stages should br. determined. 

This analysis would require water velocity data through several habitat 
types and correlation of these data with fish habitat chara~teristics 
obtained from fie1d data collection or literature review [6j. 

5.5 Effect of Lower Turbidity on Fish 

Fish species that are adapted to turbid waters may be affectect by the 
reduction in summer turbidity levels. The Alaska Department of Fish and 

[C. 72] Game suggests that burbot may be such a fish and, if so, the EIS should 
address this in the impact analysis. 

6. The application has noted that ·increased winter flows will inundate 
side channels and provide more habitat, but it does not dPscribe the 
type of new habitat in terms of water velocities and species 
utilization. It is possible that the orojected winter fi\).,..'i m'Jy cause 
water velocities t"lat are too great for some oven-~intprjn'} fisn species 
or 1ife stages. 

FISHERY RESOURCES -19- Oat~ Insufficiencies Below Talkeetna 
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'·· 

5.6· Fo~~-Habitat of Fish 

The food habits of Dolly Varden char, rainbow trout, sculpins, burbot, 
round whitefish, and other fish should he described in the EIS. Analysis 
of fish food habits is important to the understanding of trophic level 
interactions, population dynamics, and the impacttof the hydroelectric 
projects on fish resources. For example, Dolly Varden char, rainbow 
trout, and sculpins may consume juvenile salmonids and thrir eggs. 
Predation by these fish may increase because of the less turbid waters 
after dam construction. If more food is a~ailable, then predator 
population levels could increase. 

A. review of the literature may pro"Jide the needed· information on the 
food habits of these fish during residence in turbid and clear water 
streams. If data are lacking in the literature, then food habits of 
fish collected from the Susitna River~should be analyzed. All relevant 
life stages should be investigated. 

5.7 Changes In Slough Habitat ~\orpho1ogy 

The probability of modifying slough habitat morphology, or severely 
altering its capacity as a fish habitat as a resu~t of stabilized 
post-construction f1ows, should be discussed 1n the EIS. Present summer 
flows are relatively great anct serve to flush accumulated materials from 
the sloughs. Projected stabilized flows and constructior1 of berms at 
the upstream entrance of sloughs may allow eroded bank soil and debris 
to accumulate and vegetation to colonize the slough habitat. If 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 
accumulation in slough areas and the resultant effects or1 fishes [7], 

7. The potential for ch~nge in slough morphology above the 
Chulitna-Susitna confluence has been addressed in Chapter 2 of the 
applic~tion; ho~ever, these conclusions have not been discussed as 
possibl~ impacts on the fishery resources. 

FISHERY RESOURCES -20- Food Habitat of Fish 
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5.8,Mitig~tion Measures in Slough Areas 
.- ·.-

Mitigation measures to protect slough habitats that are important to 
spawning salmon (as well as rearing fish) should be evaluated further in 

[C. 76] the EIS. This evaluation should assess the probability of creating 
usable spawning habitat of high quality through rnodificulion of the 
slough habitat and gravel cleaning. This evaluation shou1d assess the 
effect of greater turbidity during winter months (post-construction) on 
embryo and alevin survival in relation to restructured slouoh habitats 
that· adrnit b~ckwater flows. Also, the probability of successfully 
enhancing ·ernbryo and a1 evi n survival by gravel cleaning should be 
determined (e.g., review the literature and identify why previous 
applic~tions were or were not successful). The accessibility of the 
proposed ~Gravel Gertie" to slough areas and the effect of its operation 
on existing fish should be addressed. Also, the frequency of gravel 
cleanino should be estimated from sediment accumulation studies in the 
slough ~reas L8]. ~ 

[C. 77] 

5.9 Population Levels of Fish Near Access Roads and 
Transmission L1ne Corridors 

The population level of fish inhabiting the str2ams near the access road 
and transmission line corridors have not been established. Studies 
should establish point population estimates in the nearby stream 
channels th~t will be ~ffected. 

T~ese estimates would provide a basis for the assessment of impacts and 
the success of resulting mitigation measures that may occur because of 
activities related to dam construction. 

An electroshocxer and block seines caul~ be used to quantify the species 
and number of fish within a given reach. The sampling neriod should 
correspond to the period of juvenile salmon avai1ability, if they are 
suspected to inhabit the stream. 

B. The application has proposed restr.ucturing of sloughs and gravel 
cleaning as mitigation measures, but it has not evaluated the 
probability of success of these techniques. Further litei"Jture review 
is needed to ensure that these measures will be successful or at least 
to provide an estimate of their li(elihood to succeed. 
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[C. 79J 

[C.BOJ 

[C. 81] 
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6. WILDL1fE RESOURCES 

6.1 General Comments 

The application presents extensive data on wildlife habitJt and wildlife 
species within the basin. Studies have been conducted on all major 
vertebrate wildlife groups: 

Big game (e.g., moose, caribou, brown bear, bl~ck 

bear, dall sheep). 

Furbearers (e.g., marten, beavers) . 
0 Raptors (e.g., bald eagles, golden eagles). 

Q Waterbirds (e.g., swans). 

0 ~ongame birds and mammals (e.g., warblers, voles). 

The information contained in the application is generally adequate to 
evaluate impacts within the middle and upper basin for all wildlife 
groups except big game. Additional quantitative data are required on 
big game habitat use in the upper and middle basin, especiJlly during 
severe winters. 

Further evaluation of project impacts on wildlife in the lower basin is 
needed. Adequate wildlife data for such an evaluation are available 
only for rap tors and nongame birds and mammals. ' 

Wildlife information in the application should be suppl'=r1ented with 
results of studies performed since publication of the aoplication. 

Potential impacts on threatened or endangered species are low. The 
application adequately addresses such issues. 

Additional documentation of the feasibility and effectiveness of 
proposed mitigation measures is needed. 

Specific comments on the wildlife chapter fo11ow. 

WILDLIFE RESOURCES -22- 'General Comments 
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6.2,Habit_at Use During Severe Winters 
~- -.-

Habitat use by wildlife. especially moose. during severe winters must be 
quantified, and project effects on critical wintering are~s should be 

[C.83] addressed in the EIS. Critical ~inter ranges for moose should be 
identified and mapped; moose populations on such ranges should be 
described in terms of population levels and period of use. The carrying 
capacity for such areas should be calculated. Migratory lllovements for 
wildlife during severe winters should be described. The 11umber of 
animals of P.ach high-priority species potentially affected should be 
included. 

Host of the detailed wildlife studies were conducted ~uring two 
consecutive mild winters. The application states (page E-3-317) that 

[C.84] due to the mild winters, "1t has not been possible to obt.ain 
.site-specific information on the influence of severe winter conditions 
on (moose) population oroductivity, ha~itat use, or browse 
utilization." Because the ability of a population to ennure severe 
winters is crucial for survival, these topics should be addressed in the 
EIS. 

6.3 Incornoration of ?uantitative Data From Recent 
Studies and Modelinq 

Results of on-going studies and research completed since publication of 
the aoolication should be included in the EIS. Included are moose home 

[C.85] range. studies in the lower basin, a study of da11 sheep use of the Jay 
Creek mineral lick, and determination of elevations of ranter nests near 
the impoundment zones. 

APA. is developing a complex moose habitat simulation model. The model 
should be able to provide quantitative impact data that ar-t: currently 

[C.86] lacking. Preliminary results from the model are expected in 1933, and 
complete results by 198~. The EIS shnuld include the most ~ecent 

quantitative impact estimates available from the model. 

[C.87] 

6.4 Lower Basin Impacts 

Impacts to wildlife due to habitat changes induced in the 1ower basin by 
post-project flow regimes should be addressed. Acreage of habitat 
changes (e.g., deterioration·or improvement of calving ar-c·J5', reduction 
in acreage of suitable nesting habitat) and subsequent wildlife impacts 
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Susitna EIS--EPA Seeping Recommendations 

[C.87] {e.g., changes in productivity or recruitment) should be identified. 
(cont.) Habitat bse and population data should be collected for most species 

1nhabitin~ the lower basin. Such data are lacking for bears and 
furbea rers. 

[C.88] 

[C. 89] 

[c. 9 0 l 

··-

·Predictions of induced habitat changes should be compared with wildlife 
population and habitat use data to identify impacts. If the analysis 
indicates that impacts will not be significant, sufficient information 
should be included in the EIS to document the conclusion. 

6.5 Feasibility of Mitigation 

The feasibility of mitigation proposals should be.clear1y demonstrated. 
Proposals must be feasible from a technical standpoint such as, will a 
controlled burn provide the desired increase in browse production, and 
can the equipment necessary for the burn be used where the program is 
planned. The abi1ity of the proposals to satisfy biological objectives 
(e.g., maintain herd populations by increasing browse availahility) 
should be evident. Where proposals involve large-scale h~bitat 
manipulation (e.q., a 6,400-acre controlled burn; page E-3-528), an 
evaluation of potential negative impacts (e.g., increased erosion, 
decline in some nontarget wildlife populations) should be included. 

The effectiveness of the proposals for the life of the project should be 
evaluated. 

7. BOTANICAL RESOURCES 

The descriptions of vegetation and f1oristics, including r-ure plants, as 
contained in the application, are adequate for the purposes of an EIS. 
All foreseeable imoacts to botanical resources have been irlentified and 
measures to mitiga~e the~e impacts have been discussed in detail. No 
additional botanical investigations appear to be necessary, other than 
the ongoing field studies discussed in the application. 

There is, h·ov;ever, the need for a single, comprehensive suJilPlary of the 
Bot~nical Resources section. At present, some of this information is 
sulll'Tlar1zed in various locations through the text of the application. 
Nevertheless, a reviewer of the EIS wishing to become quickly familiar 
with important facts and conclusions would find it difficult to do so 
from the existing text. 

WILDLIFE RESOURCES -24- Lowe1· Gasin Impacts 



Susitna EIS--EPA Seeping Recommendations 

" 
[C.90] The,surrnri~ry of the botanical section should bring together principal 
{cont.)conclusions regarding resources, impacts, and m1tig~tion in a single 

discussion only a few pages long. Existing summaries in the application 
·are too scattered and therefore are difficult to review quickly. 
Supporting data should be clearly referenced and available in 
appendices. 

8. AIR QUi\LITY 

8.1 ~onattainment Area Issues 
' 

The effect of the Susitna Project and alternative ~lectric~l sources on 
[C.91} air quality in Anchorag~ and FairDanks should be eva1uat£:d. The extent 

that possible changes in qeneratinq capacity will afft>ct carbcn monoxide 
and particulate emissions and resulting air quality in attJinment areas 
should be quantified. 

9 2 J 

The possibility that total emissions may be influenced by electricity 
costs should be quantitatively assessed. The role of eloctr1ca1 energy 
for space heating as an alternative to wood consumption in Firep1aces {a 
si oni fi cant source of carbon monox 1 dr.) should be described, for 
instance. Cost comparisons of alternate energy source costs to 
residential and industrial users under different scenarios would assist 
in this analysis. 

8.2 Local Emissions 

An air quality analysis should be performed for the construction camps. 
The analysis should contain an evaluation of carbon monoxide a~d 

[C.93] particulate emissions from diesel qenerating facilities anrl vehicles to 
predict whether local violations of carhon monoxide or oarticulate 
levels are 1ike1y to occur. 

8.3 Thermal Power Plant Effects 

Power.generation scenarios involving the use- of thermal power plants 
should include a deta1led evaluation of project effects on ambient air 

[C.94] quality. At least a screening level analysis should be COII1p1eted to 
determine whether tr-te indivi.dual pldnts would cause or contribute to 
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Susitna EIS--E?A Scoping Recommendations 

[C.94] violations of ambient air quality standards or Prevention of Signficant 
(cont.) Deterior:ation {PSD) program increment limits. Plants 1ocuted in or near 

urban ar-eas, or 1 ands that are within PSD Class I regions, wi 11 require 
~more detailed evaluation which: 

---

1. In urban areas confirms that the p1ant(s) will not aggravate any 
existing a1r qua11ty problems. 

2. In PSD Class I regions confinns that the project ·t~ill not 
significantly affect visibility or the 11 Values" which c.;used the 
region to be designated "Class 1.~ 

AIR QUALITY -26- Thermal Power Plant Effects 
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FEDERAL ENERGY REGULATORY COI.UESSION 
PROJECT NO. 7114 

RESPONSE OF ALASKA POWER AUTHORITY TO CO~h~ENTS OF 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, 

REGION X 

C011I•1ENT C. 1: 

"1.1 Project Objectives 

"The EIS should set forth a clear, concise and comprehensive 
statement of project objectives. 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 objective appears to be to 
remove most existing thermal power sources from baseload 
pro~uction; 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 if the EIS is 
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." 

RESPONSE: 

The Alaska Power Authority is charged under state law with 
the responsibility "to promote, develop and advance the 
general prosperity and economic welfare of the people of 
Alaska by providing a means of constructing, acquiring, 
financing and operating pov.rer production facilities", 
including hydroelectric projects (Alaska Statutes, Section 
44.83.070 (1982 Supp.). The Power Authority, in cooperation 
with other agencies and the Office of the Governor, has 
conducted extensive studies of alternative means for meeting 
electric power demands for the Railbelt. The overall goal 
of these studies has been to identify alternative plans for 
meeting electric power demands in the Railbelt, focusing on 
minimizing power costs, providing a stable and reliable 
long-range power supply, and minimizing adverse 
environmental impacts. The results of these efforts are 
provided in three primary documents, the Railbelt Electric 
Power Alternatives Study by the Battelle Pacific Northwest 
Laboratories (17 volumes), the Acres Feasibility Report and 
the Susitna Hydroelectric Project License Application. 

By meeting its long-range power needs through renewable, 
rather than non-renewable resources, Alaska will promote 



RESPONSER TO COMMENT C.1 (cont.): 

greater efficiency and economy in power operation than would 
its continued dependence upon fossil fuel burning 
facilities. With Susitna, Alaska can husband its fossil 
fuel resources for utilization in projects and programs that 
\'Wuld maximize their yield to the overall State economy. 

REFERENCES 

Acres American, Inc., Susitna Hydroelectric Project 
Feasibility Repor~ (1982) previously submitted to the FERC 
on March 15, 1982. 

-
-

Battelle Pacific Northwest Laboratories, Railbelt Electric ~ 

Power Alternatives S~udy (1982), previously provided to the 
FERC on July 11, 1983. 

COI1HENT C.2: 

"1.2 Load Forecasts 

"The four functionally interrelated models used to forecast 
electricity demand provide a cornprehensi ve frame\vork for 
energy planning. The variables selected for modeling future 
economic conditions and electricity consumption appear 
appropriate and generally complete." 

RESPONSE: 

The Alaska Power Authority concurs r.1ith this Comment. 

COMMENT C.3: 

"1.2 Load Forecasts 

-

11 For the most pa.rt, economic assumptions appear reasonable I'll'!\ 

and are sufficiently substantiated with data." 

RESPONSE: -
The Alaska Power Authority concurs with this Corr@ent. 

-
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COHN.ENT C.4: 

"1.2.1 Scope and Application of Sensitivity Tests 

Although the values selected to test results of the economic 
forecasting {HAP) (Table B .126) and Railbel t Electricity 
Demand (RED) {Tables B.127-B.131) models appea!."' to be 
representative of likely high and low limits, the 
application of the test results to impact analysis is 
limited. While the effect from fluctuations 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 
electricity use assumptions differ from the Reference Case 
values should be explored in more depth. Identification of 
the different magnitudes of impact betvJeen oil prices and 
other factors (e.g., annual real wage growth, annual price 
level growth} is needed to justify exclusion of V<JTiables 
other than oil prices in developing alternative load 
forecasts." 

RESPONSE: 

Analyses described in Exhibit B, Section 5.3-5.4 demonstrate 
that oil is, by a considerable extent, the most important 
single factor affecting the Alaskan economy and the demand 
for electric power. The world oil price is also an 
important factor in assessing the cost of power from 
alternatives to the Susitna Hydroelectric Project. While 
the cumulative effect of changes in other vario.bles might, 
in so~e cases, produce changes in economic and load forecast 
changes greater than relatively small movement in vlorld oil 
prices, postulating such scenarios requires careful 
examination of the behavior of all variables. Conducting 
such an analysis to produce statistically relevant results 
would require a probabilistic modeling effort well beyond 
the capabilities of the existing models and will not be 
justified due to the dominant role played by world oil 
prices. 



Cm.iHENT C. 5 : 

"1.2.1 Scope and Application of Sensitivitv Tests 

"Additionally, it is probable that variations in world oil 
prices would affect some of the other key factors which are 
assumed to be constant under all world oil price scenarios. 
For example, alternative world oil price scenarios would 
probably result in different values for employment in 
certain industries (e.g., petroleum) and for model 
parameters (e.g., labor force participation rate). The 
impact of alternative "10rld oil prices on factors assumed to 
be constant should be discussed." 

RESPONSE: 

In the modeling system the Alaska Power Authority used to 
evaluate the Susitna Project in the July 11, 1983 FERC 
License Application, world oil prices directly influence the 
level of state petroleum revenues and gas prices. One ruodel 
parameter, estimates of coal prices, \·Jas developed pa.rtially 
independent of oil prices. Coal price escalation was 
related to oil price scenarios~ but not in direct 
proportion, for the economic analysis. While oil prices may 
have some bearing on other factors used in the I1AP and other 
models, the functional relationships are not as definite as 
is the relationship between oil prices and the three factors 
which were linked to oil prices in the modeling system. 

Early in the project analysis, the relationship between 
world oil prices and activity in the oil and gas industry in 
Alaska, represented in the HAP model as employment, was 
assessed. While it was recognized that higher oil prices 
might result in additional employment in the oil and gas 
industry in Alaska, a clear, quantitative functional 
relationship between these factors could not be established. 
There are numerous factors other than \vorld oil prices, such 
as exploration and production costs, geological conditions, 
technological developments, market expectations, 
transportation costs and tax considerations that influence 
oil exploration and production activity. Assumptions 
concerning employment in the petroleum sector, which are 
exogenous to the ~~-P model, were, therefore, entered into 
the rmP model at the same level for all oil price scenarios. 

Most factors other than state revenues and employment in the 
petroleum sector have an even less direct relationship to 

-
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RESPONSE TO CO£-UVIENT C. 5 (cant.) : 

world cil prices. For example, in the question as posed, 
the suggestion was made that the labor force participation 
rate might·be affected by world oil prices. While there is 
no doubt some relationship between these factors, the nature 
and direction of that relationship are not clear. For 
example, while in the short term, higher oil prices might 
cause employment in the petroleum and other sectors to rise, 
perhaps contributing to a rise in the labor force 
participation rate, the net impact on the labor 
participation rate could actually be negative due to higher 
rates of speculative in-migration of workers and rising 
inflation rates. Because of these uncertainties, model 
parameters were not altered on the basis of different 
forecasts of world oil prices. 

For the F.ED I"iodel, the wajor variables and assumptionc other 
than oil price are :.:;hm·m in FERC License Application Exh:.bi t 
B, Volume 2A, Table B. 94. Jl-.1r.cng these, the following· c.re 
obtained from the tfl.AP Model and vary ~lith each oil price 
scenario: 

1. Regional Household Forecast; 

2. State Households by Age Group; and 

3. Total Regional Employment. 

Other than the fuel price forecast assumptions which are 
linked to the oil price scenario, the variables and 
assumptions used in the RED model have no direct liEkages 
with oil factors and prices. Although some economic, 
demographic, and behavioral aspects such as family income, 
type of housing and efficiency of appliances influence the 
values of the other RED model parameters. The quantitative 
effects of the variation of oil price have no clear 
definition, but all indications are that such effects are 
small and difficult to assess with any degree of certainty. 

For the OGP Nadel, the major variables and assumptions other 
than the price of oil which are to be linked to oil price 
are fuel costs and load forecasts. The costs directly 
related to the consumption of fuel oil in the thermal and 
hydro construction costs are very small. They were 
estimated at about 6 percent for the Susitna Project. In 
addition, the real price of oil is expected to remain below 
the 1983 price until 1991 for the Reference Case. As a 
result, the construction costs are not expected to change 
due to oil prices. 



cmmENT c. 6: 

"1.2.1 Scope and Application of Sensitivity Tests 

11 The time period used for the sensitivity analysis of 
results of the HAP 1-Iodel (Table B.126) 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 
variability in model results." 

RESPONSE: 

The primary purpose of conducting sensitivity tests was to 
confirm (1) that a modeling system using world oil prices as 
the principal basis for defining alternative economic 
scenarios was valid, and (2) that other factors were 
relatively less important in explaining the behavior of 
electric pov.mr demand in the Railbel t u.nd the cost of 
thermal generation alternatives to Susitna. The sensitivity 
tests conducted, using the year 2000 as the test year, 
accomplished this purpose. 

The value of providing comparable results from each of the 
models used in the evaluation of the Susitna Project is 
recognized by the Alaska Power Authority. Accordingly, in 
future sensitivity analyses, the period of analysis will be 
extended to the year 2010. 'However, it should be recognized 
that completely rigorous comparability between all of the 
models used in the analysis is not possible. The petroleum 
revenue forecasting model extends 17 years into the future, 
and modification of this model to extend its forecast period 
could only be performed by the Department of Revenue. The 
generation expansion planning model and project economic 
analysis extend to the year 2051, in order to accommodate 
the need to assess the project's economics during its full 
50-year economic life. 

COI>'.INENT C • 7 : 

"1.2.2 Labor Force Participation Rate 

"For the I1AP model, the labor force participation rate 
identified in Table B.92 (.9338) does not agree with the 
rate identified in Table J.l (.78) as the 11 most likely" 
rate. Because of the significance of this rate to model 
results, it is important that the correct rate be used 
consistently." 
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RESPONSE TO CO~.MENT C. 7 : 

The labor force participation rate given in Table B.92, 
Exhibit B, Vol. 2A (.9338) is in error. The figure actually 
used, as shown in the parameter list on page G-52 of Volume 
2B of the License Application as LFPART, was .78045. 

cm~mNT c • a : 

"1.2.3 Program Induced Conservation 

"The decision to exclude estimates of program-induced 
conservation impacts from the RED model in the study is not 
sufficiently supported with data. Several reasons are given 
for not including program-induced conservation impacts, 
including: existing conservation programs ure being phased 
out; there are many uncertainties in long-tern government 
conservation programs; and reliable data to estimate 
additional electricity savings beyond that which wc~ld be 
induced by market forces alone are limited for the R2ilbelt 
area. 

"Although these reasons (as well as additional information 
presented in Appendix B, Volume 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." 

RESPONSE: 

Estimates of program-induced conservation impacts were 
excluded from the RED model primarily because it was believed 
that most significant conservation savings would be achieved 
through market forces. The impacts of market forces on 
energy consumption are taken into account in the RED model 
through the price elasticity equations. 

This assumption of low electric energy savings from con­
servation programs is based on the following considerations. 
First, the most promising area for energy conservation is 
the space heating market, in which insulation, blanketing 
of water heaters and weatherization can be implemented. 



RESPONSE TO CO:HNENT C.8 (cont.): 

Electricity, however, accounts for a relatively small share 
of this market. £;lost thermal energy in the Railbel t is 
currently supplied by fossil fuels and, therefore, most 
programmat.i.c conservc::.tion efforts would affect only fossil 
fuel consumption. 

Second, because conservation measures have been implemented 
and have been ongoing in the Railbelt area for some time, 
through State and utility sponsored programs and out of 
necessity due to Alaska's harsh climate, significant 
benefits from these programs have been realized. The 
Railbelt utilities have experienced a significant decline in 
electricity consumption per household from 1974 to 1982. As 
a result, the utilities have phased out their conservation 
programs and have not announced new programs. 

CONHENT C.9: 

"1.2.3 Program Induced Conservation 

"As identified, program-induced conservation is projected to 
account for 40 percent of all electricity savings between 
1981 and 1987 within the Anchorage Municipal Light & Power 
service area. This suggests that similar savings may be 
achieved elsewhere within the Susitna market area. 
Consequently, similar, but longer term, projections should 
be developed for all service areas. Lack of reliable data, 
considerable uncertainty, and noncomparability with 
conservation programs elsewhere do not mean that potentially 
important program-induced conservation impacts may be 
excluded from the analysis. The analysts preparing the EIS 
must use the best data available to develop a reasonable 
estimate of the potential for cost-effective conservation. 
The EIS should include this estimate and a discussion of the 
uncertainties associated with it." 

RESPONSE: 

The Power Authority believes that progranunatic conservation 
savings achievable by other Railbelt utilities will be 
significantly less than that achieved by M·~&P. Because 
electrical costs have been higher for other utilities than 
for AML&P (AHL&P current average 50 mil/Kwh vs. average 80 
mil/Kwh ir. other service areas) the others have already h<:..d 
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RESPONSE TO CONNENT C.9 (cont.); 

in place conservation programs analogous to lJ':lL&P 1 s more 
recently instituted measures. For example, ANL&P has 
recently recaptured waste heat by converting to steam driven 
feedwater pumps, and has begun heating city water so that 
individual hot water heaters \lill consume less energ-y. FHUS 
has been, for some time, providing district heat in the 
forms of steam and hot water using steam exhausted from 
turbines, and has been heating the water treatment system 
with heat exhausted from the Chena power station. 
Similarly, GVEA has been operating its North Pole generating 
station in a cogeneration mode, supplying steam to an oil 
refinery. Consequently, it too has been already making use 
of its heat exhausted from power generators. Further, 
blanketing of hot water heaters, an ongoing program for 
IJIL&P, has already been accomplished at FMUS and GVEA. Thus 
most significant, achievable, programmatically induced 
conservation savings have been realized in service areas 
outside of A_l;!L&P. 



CO~fivlENT C . 1 0 : 

"1. 2. 4 World Oil Price Forecasts 

"The world oil price scenarios used to develop alternative 
load forecasts all assume a continuous increase in price 
(with the exception 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 oil prices could be expected. This type of 
growth in world 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 Associates' base case) should 
be examined." 

RESPOUSE: 

The growth in world oil prices has been cyclical in the past 
and may v;ell continue to be in the future; ho~r1ever, the 
trend has been undeniably upward. In selecting the 
particular world oil price scenarios used to develop the 
alternative load forecasts shown in the PERC License 
Application, the Power Authority was attempting to 
demonstrate the effects on demand under u. representat.ive 
range of projected world oil prices. It did not believe it 
necessary for the analysis to program its Nl'>~P and RED Hodels 
to run under each and every pricing scenario reflected in 
the July 11, 1983 filing. It thought the representative 
range would be sufficient. If FERC deems such an analysis 
to be necessary for its revie~v, the Power Authority \vould 
assist FERC in programming the HAP-RED Nodels to develop 
load forecasts under the Sherman H. Clark Associates (SHCA) 
ba~e case world oil price scenario (Supply Disruption Case). 
The Power Authority believes, however, that the load fore­
cast resulting froo such a program would not differ markedly 
fro~ the forecast developed under the DRI world oil price 
scenario shown in the License Application. Certainly any 
difference in demand between that resulting from the SHCA 
base case and the DRI scenario would not be significant 
enough to alter the conclusion that there is a need for 
Watana at its present planned capacity. 

Under the SHCA base case, per household consumption by 1995 
would be slightly less than the projected demand for 1995 
under the DRI scenario. This would result because the SHCA 
base case assumes higher oil prices by 1995 than does DRI. 

-

-
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RESPONSE TO CONMENT C.lO (cont.)~ 

Higher oil prices would contribute to higher power 
generating costs for fossil fuel fired plants, which will in 
turn result in higher retail rates. This lowered per ' 
household deQand, however, would be offset by an increase, 
under the SHCA base case, in overall demand due to an 
increase in the number of households and the nunilier of 
industrial consumers. Under the SHCA base case, the state 
would have slightly higher oil royalty revenues at its 
disposal than it would under the DRI scenario, which might 
result in higher state spending and increased economic 
growth. 

COl'·1HENT C. 11 : 

"2. ECCNmHC EVALUATION 

"The economic assumptions usea ln the evaluation of ~che 

Susitna Project and the best thermal alternative generally 
appear reasonable. Values for key factors such as the 
discount rate and the cost and fuel escalation rates appear 
to be appropriate, given current economic conditions." 

RESPONSE: 

The Alaska Power Authority concurs with this Comment. 

COIYil•1ENT C. 12: 

"2. Economic Evaluation 

"The evaluation relies on a "net economic benefit" approach 
to determine economic feasibility. The net economic benefit 
approach, as used in this analysis, depends on certain 
implicit conditions. First, all relevant costs associated 
with the two projects (i.e., "with Susitna" and "without 
Susitna") are assumed to be included. Because project 
objectives (e.g., least cost energy, minimal economic 
impacts) are not clearly specified, identification of all 
relevant costs is difficult. The second implicit 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 for the specific concerns discussed below." 



RESPONSE TO CO¥~ENT C.l2 

The Cornment im.plies that all relevant costs for each 
alternative ("with Su~itna" and "without Susitna") might not 
have been included in the economic evaluations. All known 
and quantifiable costs have been included in the comparison. 
The objectives for the Susitna Hydroelectric Project, 
addressed in the Response to Comment C.l, have been implicit 
in all of the analyses, and are consistent with accepted 
federal and private utility project planning practices. 

The Comment errs in stating that the Power Authority has 
assumed the benefits resulting from both the "t.rli th Susi tna" 
and "without Susitna" alternatives to be "equivalent". In 
fact, the evaluation demonstrates the Susitna alternative to 
be superior to the next best alternative, i.e. gas-fired 
generation. The evaluation method used in the License 
Applica'cion did, hov1ever, assume that benefits of the 
alternatives could be stated in comparable terms. Without 
such a statement of benefits on a comparable basis 1 no 
meaningful analysis of alternatives lmuld be possible. The 
method used, that is, discounting present worth benefits and 
costs fer comparing the economic attractiveness of 
alternative energy projects, is also a generally accepted 
method fer conducting such comparisons and for estimating 
net economic benefits and benefit-cost ratios. 

C0111'-'1ENT C • 13 : 

"2.1 Sensitivity of Present Worth Costs to Project Delays 

"Based on alternative load forecasts, the Devil Canyon 
Project could be delayed up to five years under the -2 
percent case. It is stated in Sections 4.8 and 4.9 
(Exhibit D, Volume 1) that sensitivity analyses indicate 
that such a delay \'lOuld not significantly affect the 
economic analysis of Susitna. The results of the 
sensitivity analyses should be presented in the EIS to 
support this conclusion ... 

-
~I 

-
-

-



r 

·l 

r 
I 

f""" 
' ! 

RESPONSE TO CO~~ENT C.l3 

Project files contain OGP data for Devil C~nyon delayed 
until 2005 for the Reference Case. OGP runs were not made 
for Devil Canyon timing under other oil price forecasts .. 
The information provided in the License Application was 
deduced from the results of the Reference Case run mentioned 
e.bove. 

An OGP file with Devil Canyon delayed to 2007 for the -2 
forecast could be established and the present worth of the 
cost be computed. The FERC could perform these studies with 
the OGP files that are contained in a special account 
established in Noverr~er 1983 for License Application 
support, provided they open a GE-OGP user account. 

CQ}'iMENT C. 14: 

p2.2 Sensitivitv of Susitnc Net Benefits 

"Under Reference Case assumptions, net _economic benefits of 
the Susitna Project exceed $1.8 billion. As indicated in 
the sensitivity tests, the project results in net costs only 
when the Department of Revenue and the -2 percent oil price 
forecasts are assmned. Analyses of the project under all 
other conditions assumed in the sensitivity tests result in 
net benefits." 

RESPONSE: 

None. 



COMHENT C .15: 

"2.2 Sensitivity of Susitna Net Benefits 

"Although net benefits result when differen·t values of 
individual variables are tested, the cumulative effect from 
simultaneous adjustments to economic parameters is not 
examined. Based on the results in Table D.28, it appears 
that a net cost scenario has a relatively high probability 
of occurring if different values are assumed for several 
variables. Because different oil prices would be likely to 
have some effect on other factors, a discussion of the 
relationship between variable oil prices and other key 
economic factors is needed." 

RESPONSE: 

The cumulative effects of sirrmltc:-.Leous adjustments -co 
economic parameters were not analyzed with the OGP model ln 
the economic analyses of the energy plans for the Susitna 
and Non-Susitna alternatives for reasons previously 
explained in the Alaska Pov-1er Authority 1 s Response to 
Corr~ent C.S. Single variable sensitivity analyses were 
performed; the results are shown on Table C.lS.l (taken from 
the July 11, 1983 License Application, Table D.28, Exhibit 
D) • 

Studies involving multi-variate analyses were included in 
the initial Application (Exhibit D, Section 4.8 -
Probability Assessment, Feb. 1983). However, during the 
revision of the Application in response to FERC' s l~pril 12, 
1983 letter, Section 4.8 was not updated and was therefore 
removed from Exhibit D, as submitted July 11, 1983. 

Under the Reference Case forecast (Sherman H. Clark 
Associates - No Supply Disruption Case) the probability of a 
net cost scenario is not a likely occurrence. A detailed 
review of oil price forecasts is contained in FERC License 
Application Exhibit B, Section 5.4. 

-
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RESPONSE TO CO.M.l·iENT C.15 (cont.): 

TABLE C.15.1 
SUHIIARY OF SENSIT J. VITY ANALYSIS INDEXES 

OF NET ECONOM.IC BENEFITS 

(LICENSE APPLICATION TABLE D.28) 

Index Values 

BASE REFERENCE CASE ($1,827 HILLION) 

Oil Price Forecast 
DRI 
DOR 
-2 Percent 

Discount Rates 
High (5%) 
Lev; ( 2%) 

Watana Capital Cost 
+20 Percent 
-20 Percent 

Fuel Price 
+20 Percent 
-20 Percent 

Real Fuel Price Escalation 
No Escalation after 2020 

100 

100 
-5 

-106 

4 
192 

61 
134 

146 
58 

8 ..,1 
I 

1 Real fuel price escalation index revised from 53 to 87 
based on revised computations (12/8/83). 

cor~ll'lENT c • 16 : 

"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 be included as a cost to the project. As 
stated (Section 6, Exh. D, Vol. 1), the Susitna Project is a 
long-life, capital-intensive project which means a sizable 
inflationary financing deficit. Unless state equity is 
included to meet the inflationary financing deficit, 
consumers may be burdened with unacceptably high early-year 
costs." 



RESPONSE TO COM!•1ENT C. 16: 

The opportunity cost to the State of Alaska, or the return 
the State would receive on an investment other than an 
equity investment in the Susitna Hydroelectric Project, 
would depend upon a comparison of Susitna to the State's 
alternative uses of its funds. This exercise would be 
highly speculative, in that the State's alternate use of 
funds might change over time due to modifications of State 
policies. 

The problems associated with developing opportunity costs 
for public investments are manifold. The notion of an 
"opportunity cost" in a corporate capital-budgeting content 
is sensible, since the corporation is concerned solely (at 
least in financial management theory) with comparative 
dollar returns per unit of investment input. In contrast, a 
public sector investment seldom yields identifiablE.: G.ollar 
returns. Clearly, such dollar returns to "society" do 
exist: State spending on health care improves industriui 
productivity by improving \!JOrker health, c.s well a.s directly 
generating jobs, income and tax revenues with attendant 
multiplier effects. It is, however, extremely difficult to 
quantify such dollar returns. The problem is made much Inore 
difficult by the fact that an opportunity cost for public 
investments should also include some notion that there are 
non-monetary returns on state investments. The satisfaction 
of citizens arising from parks and recreation facilities, 
for example, const"itute an example of this sort of 
non-monetary return on state investment. 

Consideration of the State's "opportunity cost'' for the 
Susitna Project has been, and will continue to be made, by 
the legislative and executive branches of the State 
government. It is only via the interplay of competing 
policy interests within the State government that all of the 
factors involved in calculating an opportunity cost for 
these State funds can adequately be taken into account. 
(Also see Response to Comment A.13.) 

COMMENT C.l7: 

"2.3 Opportunity Cost of State Financial Subsidy 

"The need for or use of an equivalent state appropriation to 
finance development of the best thermal alternative does not 
appear likely because of reliance on smaller, less 
capital-intensive plants over a longer period of tiffie. 
Consequently, the opportunity cost te.g., foregone uses of 

-
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CO~~ENT C .1 7 (cant.} : 

these public funds) of the state appropriation potentially 
included in the Su~itna Project should be evaluated." 

F.ESPONSE: 

Alaska does not enjoy the flexibility provided by connection 
to interstate power grids. Therefore, faced with growing 
load demand, either Susitna or the best thermal alternative 
must be developed and State equity is involved in either 
case. Inclusion of opportunity cost associated with the 
State's equity contribution is not considered appropriate in 
view of the economic benefits clearly gained by the 
investment, the subjective nature of opportunity costs in 
the context of public investment and the dependence of such 
cost on the financing plan ultimately selected. (See also 
Response to Cow~ents A.l3 and C.l6) 

CO:P;}illNT C. 18 ~ 

"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 is made because the development of future 
load forecasts and gene~ation alternatives necessary to 
model the system for this additional 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 operating 
hydroelectric and thermal plants should be presented to 
support the assumption that final year production costs 
associated with each system are representative, in relative 
cost terms, for subsequent years. 

"This analysis seems particularly important in light of the 
assumption that fuel prices will continue to escalu.te after 
the year 2020, an assumption \vhich increases the present 
worth cost of the thermal alternative." 



RESPONSE TO CO!vlHENT C. 18: 

A discussion of the relative costs of large scale 
hydroelectric projects versus small scale thermal plants is 
not needed. The production costs associated with the plants 
used in the analysis were developed for the specific 
generation type and size using published data on plant 
characteristics and cost from the following publications: 

1. U.S. Department of Energy, F'ederal Energy 
Regulatory Commission, Hydroelectric Power Evaluation 
(August 1979), DOI/FERC-0031; and 

2. Electric Power Research Institute, Technical 
Assessment of Guide EPRI-PS-1201-SR (1979) • 

The published reference data was not furnished to the FERC; 
however, those publications are readily available. 

The economic analysis was perforffied using the life-cycle 
approach '.-rhich compare~:; the production costs of alternative 
plans over the economic life of generation alternatives 
under consideration. The length of the economic evaluation 
period extends to the year that the longest-lived project 
that is installed during the planning period reaches by the 
end of its economic life. The evaluation period was set by 
the 50-year useful life of Devil Canyon, terminating in the 
year 2051. 

A basic assumption in the life cycle appro2.ch is the concept 
of perpetuity. The perpetuity concept assuRes that electric 
demand will continue after the end of the useful life of the 
existing plant. Therefore, the existing facilities will 
have to be replaced by a new generating capacity of the same 
type, or of a type not yet cor::'.Inercialized. The generation 
alternative used for replacement could result from 
technological change and/or environmental constraint. The 
production costs associated with the replacement facilities 
are assumed to be equal to the existing generation facility 
costs. It is not likely that they will be less. 

The study methodology is linked with oil price projectiur:.s 
because the state's economy and, therefore, its electric 
pov;er demand respond to oil prices. For that reason a 
long-term oil price forecast (Reference Case, 1983-2040) was 
used as the basis for the studies and to estimate fuel costs 
over the long term (2021-2051) . The following tabulation 
shows the effect of relaxing the thermal fuel price 
escalation assu~ption. 

-

-
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RESPONSE TO CONMENT C.18 (cont.): 

Present Worth of System Cost 
(1982 - $ million) 

Reference 
Case 

Forecast 

With Fuel Escalation Without Fuel Escalation 
1993- 2021- 1993- Net 2021- 1993- Net 
2020 2051 2051 Benefit 2051 2051 Beuefit 

Non-Susitna 3930 3386 7316 3113 7043 

Susitna 3396 2093 5489 1,827 2053 5449 1,594 

This comparison demonstrates that eliminating real fuel 
price escalation for the period 2021 to 2051 reduces the net 
benefits of the Susitna project from $1,827 million to 
$1,594 million or about 13 percent. 

REFEREIJCES 

U.S. Department of Energy, Federal Energy Regulatory 
Commission, Hydroelectric Power Evaluation (August 1979) 1 

DOI/FERC-0031. 

Electric Power Research Institute, Technical Assessment of 
Guide EPRI-PS-1201-SR (1979). 

cmn1ENT c • 1 9 : 

"2. 5 Deconu:Iissioning Costs 

The net costs (or net revenues) associated with 
decommissioning existing plants are not identified. The 
replacement function of the Susitna Project suggests that 
deco:mrnissioning costs v1ould be more significant under the 
1 With Susitna' plan. Further evaluation is needed." 

RESPONSE: 

Deco~~issioning of existing units is not related to the 
timing of new generation selected and added in the Optimized 
Generation Planning (OGP) simulation. Older, less efficient 
generation is maintained and is available for peak demand 
periods and reserve duty. 



RESPONSE TO COMMENT C.l9 {cont.): 

The production costs for the expansion planning analysis 
include all costs of fuel and operation and maintenance of 
all generating units. In addition, the production costs 
include the annualized investment costs of any plants and 
transmission facilities added during the period. Costs 
common to all the alternatives are excluded. These would be 
investment costs of facilities in service prior to 1993, 
decommissioning costs (salvage value) of retired generation 
units and administrative and customer services of the 
utilities. 

The OGP Model was used to develop the \vi th- and 
without-Susitna Plans. Within the generation expansion 
framework is a Generation Model {GM) which contains a user­
furnished data base representing in-service, under 
construction and planned generating units for the Railbelt 
area. 

In the GM the data are stored by individual units. The 
following is a list of the characteristics that are 
specified for each existing or planned unit type: 

1. Station name, unit type; 

2. MW Ratings; 

3. Heat Rates; 

4. Installation year and month; 

5. Retirement year and month; 

6. Fuel data; 

7. Fixed and Variable O&M; 

8. Outage Rates. 

When an OGP case is analyzed, the expansion planning logic 
first creates "standard tables" that characterize the 
existing and planned system. Unit replacement or 
decommissioning of the individual units occur in the year 
specified by the GM data. Generation units that are not 
used to serve load incur fixed O&M charges. 

-

-
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COt-:11-r!ENT C.20: 

"2.6 Centralized and Decentralized Power Sys-c.erns 

"The 'Net Economic Benefit' approach used in the economic 
evaluation implicitly assumes that benefits resulting from 
the two projects are equivalent. T\vo 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 flexibility to 
adapt to new technologies or economic conditions than does 
reliance on the more decentralized thermal alternative. 
Also, production costs associated ~;i th a more centralized 
system, such as the Susitna Project, are more susceptible to 
low probability, high risk occurrences (e.g., sabotage, 
mechanical breakdown) than a decentralized system. Thus the 
EIS should contain a thorough evaluation of electrical· 
supply system reliability which accounts for these 
differences in generating system reliability, as well as ~ny 
differences in ~ransmission system reliability that would 
result from developing a distributed decentralizec syst~m. 
Additionally, the impact of unusual climatic conditions on 
the cost of electricity from Susitna should be discussed. 

"The flexibility issue is of central importance. The 
Pacific ·northwest Power Planning Council selected an 
"options strategy 11 in \vhich the Bonneville Power 
Administration would obtain options on future generating 
plants in order to maintain flexibility. This flexibility 
allows the utility to adjust to changing future conditio11s, 
which alter capacity requirements, with ease and at minimal 
cost because capital is not locked up in project 
construction until the utility is much more certain about 
its needs." 

RESPONSE: 

System reliability analysis constituted a major part of 
system planning for the Susitna Hydroelectric Project. 
Expected outage rates, both planned and unplanned, were 
-c.aken into account in system planning studies for both the 
Susitna Project and the thermal and hydroelectric 
alternatives to Susitna. These studies are described in the 
License Application, at Section 4 of Exhibit D, and in 
Section 3 of Exhibit B. Table D.l8 of Exhibit D provides 
outage assumptions used for thermal alternatives. These 
assumptions are based on industry averages. Sections 3.3 
through 3.5 of Exhibit B describe the key role of 



RESPONSE TO CONNENT C.20 {cont.): 

reliability 9riteria in scheduling the operation of the 
Susitna Project. These sections also desc~ibe the 
reliability criteria and operational assumptions relating to 
project transnission facilities. (See also Acres 
Feasibility Report, Vol. 1, Section 18.) 

Extreme climatic conditions, in the form of severe low flovls 
in the Upper Susitna Basin, are taken into full account in 
the determination of the Susitna Project's dependable 
capacity. The 50 year low flow vras utilized as the basis 
for establishing dependable capacity, a method corrmonly used 
in planning large hydroelectric projects. Analyses of the 
cost of power generated by the Susitna Project take into 
account the likelihood of such low flows as well as the 
variation of flows that have historically occurred. 

REFEEENCES 

Acres American, Inc., Susitna Hydroelectric Project 
Feasibility Report (1982), previously submitted to the FERC 
on March 15 1 1982. 

COli.HENT C. 21: 

11 2.7 Loss of Recreation Benefits 

"The development of the.Susitna Project is projected to 
increase the number of annual recreation days within the 
project area. A recreation mitigation plan has been 
developed to accorr~odate the increased demand for 
recreation. 

"Although an increase in 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 benefits per recreation day 
than boating or fishing in a reservoir, the total net -
economic effect from development of the project should 
include recreation costs ... 



RESPONSE TO CO:r.ll·1ENT C. 21 : 

To the best of our knowledge, whitewater rafting does not 
occur on the Susitna River and recreational salmon fishing 
does not occur in the proposed impoundment areas. 
Therefore, the loss of whitewater rafting and recreational 
salmon fishing in the proposed reservoir areas would not be 
included in a cost-benefit analysis for the Susitna Project. 

Specifically, the Project is not expected to have an 
appreciable impact on salmon fishing in the project area. 
Salmon migrate up the Susitna to Portage Creek just below 
Devil Canyon (FERC License Application page E-7-21) , a 
couple of dozen proceed upstream pass Portage to the next 
few small tributaries. Several popular salmon fishing spots 
exist in the area (e.g., Stephan Lake, Prairie Creek, lower 
Portage Creek, Chunilna Creek and Indian River) but will not 
be adversely affected by the Project. Further, it is 
anticipated that the Susitna salmon fishery( downs~ream from 
vlatana Dam, may be improved by the Project (page E-7-28). 

The Project would produce reservoir fishing opportunities 
(however they may be valued) _!n addition to, not in place 
of, any supposedly higher-valued salmon fishing. There 
would, therefore, be no net loss of recreational benefits 
related to fishing other than the loss of grayling fish at 
the mouths of tributaries and along the lower reaches of 
stream.s entering the proposed reservoir. 

lJhitewater rafting and kayaking are highly specialized. 
Because of the small number of users in the project area, 
the user day value would have to be extraordinarily high tc 
produce a significant economic value for the lost 
opportunities. Devil Canyon Rapids, for example, has been 
tried by fewer than 40 kayakers {page E-7-22). Such limited 
use suggests that the economic value of the resource is not 
large enough to receive extensive analysis or weight in the 
permitting process. 

COl•1HENT C . 2 2 : 

"3. PROPOSED ACTION AND ALTERNATIVES 

"The application presents a broad range of alternatives to 
the Susitna Project. The alternatives are evaluated in 
relatively shallo"!.<; depth, however, and deficiencies exist in 
the sections on alternative hydroelectric sites and 
alternative electrical energy sources. l .. ddi tional 
alternative evaluation work is needed for the EIS. The EIS 
should i~clude identification of alternatives comparable to 
the Susitna Project and should evaluate them in an 
even-handed manner." 



RESPONSE TO COH~1ENT C. 2 2 

The Power Authority anticipates that the DEIS vvill 
reasonably evaluate alternatives and that such evaluation 
will incorporate alternative analyses previously completed. 

The Power Authority objects to the characterization that its 
discussion on alternative hydroelectric sites and 
alternative electrical energy sources is "shallow." 

During the feasibility and License Application phases of 
Susitna project planning, two studies proceeded in parallel 
which addressed the alternatives for generating power in the 
Alaska Railbelt. These studies were the Susitna Hydro­
electric Project Feasibility Report sponsored by the Alaska 
Power Authority and the Railbelt Electric Power Alternative 
Study sponsored by the Office of the Governor, State of 
Alaska. 

The objective of the Susitna Feasibility and License Study 
was to evaluate the feasibility of the proposed project and 
prepare the FERC License Application. The Railbelt study 
focused on the feasibility of all possible generating and 
conservation alternatives. 

FERC License Application Exhibit B, Chapter 1 - Damsite 
selection, contains a review of previous hydroelectric 
alternative studies, a technical, economic and environmental 
evaluation of hydroelectric sites within the upper Susitna 
Basin and fornulation of the Susitna Development Plan. 

FERC License Application Exhibit E, Chapter 10, Section 1 -
Alternative Hydroelectric Site, contains a technical, 
economic and environmental evaluation of hydroelectric sites 
outside the upper Susitna Basin and selection and evaluation 
of the preferred non-Susitna hydroelectric alternative. The 
results of the study are also summarized in FERC License 

.... 

Application Exhibit D, Section 4. 4 Hydroelectric .,ji;, 

Alternatives. The Chakachamna Hydroelectric Project was 
identified and the Alaska Power Authority sponsored a 
feasibility study of the project. The results of the 
studies were submitted to the FERC on July 11, 1983 in the 
following reports: 

, 
.l-o Bechtel, Chakachamna Hydroelectric Report, Interim 

Report (1981) prepared for Alaska Power Authority. 

Bechtel, Chakachamna Hydroelectric Interim Feasibility 
Assessment Report (1983}, prepared for Alaska Power 
Authority. 

-
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RESPONSE TO C0~1ENT C.22 (cont.): 

To assist in this planning process, the Office of the 
Governor, State of Alaska, Division of Policy Development 
ana Planning and the Governor's Policy Revie\v Cormni ttee 
contracted •;-;i th Battelle 1 Pacific northwest Laboratories to 
investigate potential strategies for future electric power 
development in the Railbelt region of Alaska. 

The overall approach taken on this study involved five major 
tasks or activities that led to the results of the project, 
a comparative evaluation of electric energy plans for the 
Railbelt. Five tasks were conducted as part of the study to 
evaluate the following aspects of electrical power planning: 

1. Fuel supply and price analysisi 

2. Electrical demand forecasts; 

3. Generation and conservation alternatives evaluation; 

4. Development of electric energy themes or "futures" 
available to the Railbelti and 

5. Systems integration/evaluation of electric energy 
plans. 

The studies of alternative electric energy sources are 
summarized in FERC License Application Exhibits B and E. 
Table C.22.A lists candidate electric energy sources 
identified and considered in the study. A detailed 
technical, economic and environmental assessment of these 
alternatives was performed. The results of the studies, 
included in seventeen volumes, were submitted to the FERC on 
July 11, 1983 in the following report: 

Battelle Pacific Northwest Laboratories, Railbelt Electric 
Power Alternatives Study (1982), prepared for the Office of 
the Governor, State of Alaska. 



PESPONSE TO C~~~ C.22 {cont.): 

':'J!Jll.E C. 22.A. Candidate Electric Energy Alternatives {a) 

Electric Selection Criteria 
Energy Comr.~cial Technical 

Baseload Generating Alternatives Altern~tive Availability Feasibility 

Coal-Fired Steam-Electric 
Natural-Gas/Distillate-Fired 

Steam-Electric 
Biamas-Fired Steam-Electric 
Peat-Fired Steam-Electric 
Oombined-cycle Plants 
Hagnetohydrodynamic Generators 
Fission Reactors 
Fast Breeder Fission Reactors 
Geothermal Electric 
Fusion P-.eactors 
Ccean Current Energy Systems 

Ccean The.rr.al Energy Conversion 
Systems 

Space Pov;er Satellites 

Yes 

Yes 
Yes 
Yes 
Yes 
No 
Yes 
:No 
Yes 
J:Jo 
Fe 

No 

No 

Available 

PNailable 
Available 
P.vailable 
Available 
2005-2025 
Available 
2005-2025 
Available 
202.5 
Beyond 2000 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
(P..esource 
Lilli ted) 

2000 Kc 
(Resource 
Limited) 

Beyond 2000 No 
(P.esource 
Limited) 

Baseload/Load-Follovling Ctnerating Alternatives 

Combustion Turbines Yes Availc:ble Yes 
Diesel Generation Yes Available Yes 
Conventional Hydroelectric Yes Available Yes 
Small-Scale Hydroelectric Yes Available Yes 
Fuel Cells Yes Available Yes 

~ 
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RESPONSE TO CG1MENT C. 22 (cont.) : 

':.."'1-.BLE c. 22.A. Candidate Electric Energ<.J l'~ternatives (a) 

Electric Selection Criteria 
Energy Comrr.ercial ~chnical 

Baseload Generatinq Alternati-v-es Alternative Availability Feasibility 

Fuel-Saver (Intermittent) C-enerating Alterr.Jatives 

Ccean 'V·Jave Energy Systems No 

Tidal Electric Yes 
Large Wind Energy Conversion Syster.s Yes 
Small Hind Energy Conversion Systems Yes 
Solar Photovol taic Systems Yes 
Solar Central Peceiver Systers Yes 
Cog'e:rleration 

Energy Storage 1\.lternatives 

Purrped Hydroelectric 
Storage Batteries 
Compressed Air Energy Storage 

load-Shaping Alternatives 

Direct Load Corrtrol 
Passive Load Control 
Incentive Pricing 
:education and Public Involvement 
Dispersed Tbeural Energy Storage 

Electric Energy Conservation 

Building Energy Conservation 

Building Conservation 

Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

1990s 

Available 
Available 
p,,.railable 
b.vailable 
Avail<ilile 
l'.vailable 

Available 
Available 
Available 

Ava.ilable 
Available 
Available 
Available 
Available 

Available 

No 
(Resource 
Limited) 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 



RESPCNSE TO COivJr•iENT C. 22 (cont.) : 

TABLE C. 22.A. Candidate Electric Energy Alternatives (a) 

Baseload Generating Alternatives 

Electric Energy Substitutes 

Passive Solar Space Heating 
Active Solar Space and 

Hot Water Heating 
~'bod-Fired Space Heating 

Electric Selection Criteria 
Enei·gy Corrmercial Tech.t;.ical 
Alternative Availability Feasibility 

No 

No 
No 

Available 

Available 
Available 

Yes 

Yes 
Yes 

(a) Battelle Pacific Uorthwest Ial:oratories. candidate Blectric Energy 
Technolcgies for ·Future .i'\.pplication in the P.ailbel t Region of Alaska, 
VoluLe IV (1982) page 3.3. 

The Application and the Battelle report provide an adequate 
basis to discuss and compare any reasonable energy sources. 

REFEREtiCES 

Acres American, Inc., Susitna Hydroelectric Project 
Feasibility Report (1982), previoc;.sly submitted to the FERC 
on March 15, 1982. 

Battelle Pacific Northwest Laboratories, Railbelt Electric 
Power Alternatives Study (1982), prepared for the Office of 
the Governor, State of Alaska, previously submitted to the 
FERC on July 11, 1983. 

Bechtel, Chakacharnna Hydroelectric Report, Interim Report, 
prepared for Alaska Power Authority (1981), previously 
submitted to the FERC on July 11, 1983. 

Bechtel Civil and Minerals, Chakachamna Hydroelectric 
Project Interim Feasibility Assessment Report, prepared for 
Alaska Power Authority, Volumes I-III (March, 1983), 
previously submitted to the FERC on July 11, 1983; Volume IV 
(Addendum, October, 1983), previously submitted to the PERC 
on November 29, 1983. 

-
-
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C01-1JI.'IENT C • 2 3 : 

"3. Proposed Action and Alternatives 

"The application lacks a range of comparable electrical 
generation scenarios to be evaluated. The EIS should 
present a series of complete generation scenarios reflecting 
a full range of possible electrical demands and a realistic 
mix of alternative generating technologies. Graphics for 
each scenario similar to Figure E.l0.3 would be most 
helpful. The scenarios, including 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." 

RESPONSE: 

The Power Authority anticipates that the DEIS will ev2.luate 
a reasonable range of comparable electric generc_tion 
scenarios and will incorporate prior scenario analyses. 

The Application focuses on a comparison between the Susitna 
Project and an optimum all-thermal generation plan "~:ihere 

primary consideration was given to gas, coal, and oil-fired 
generation sources which are the most readily developable 
alternatives in the Railbelt from the standpoint of 
technical and economic feasibility. Development and 
comparison of the broader perspectives of other alternative 
generation scenarios are su~marized in the Application, but 
are not presented in detail. 

The electrical generation scenarios are presented in PERC 
License Application Exhibit D, Section 4 - Evaluation of 
Alternative Energy Plans and Exhibit E, Chapter 10, Section 
1.2 (page E-10-7). Exhibit D, Section 4 describes the 
Railbelt systemwide generation planning studies performed to 
develop and compare the Susitna and non-Susitna alterna­
tives. Section 4.10 - Battelle Railbelt Alternatives Study 
summarizes the results of the Railbelt Electric Power Alter­
natives Study, which the Alaska Power Authority referred to 
in the Response to Comment C.22. 

A major task of the Railbelt Electric Power Alternatives 
Study was to identify electric power generating alternatives 
that are potentially applicable to the Railbelt region and 
to examine their technical and economic feasibility, as well 
as environmental and socioeconomic effects. Technologies 
that appeared best suited for future application in the 



P~SPONSE TO CO~~ENT C.23 {cont.): 

region were subject to additional study and incorporated 
into alternative electric power plans for the Railbelt 
region. 

A set of alternatives was selected for consideration in each 
of the four Railbelt Electric Energy Plans. The four plans 
included the Present Practices Plan, the High Conservation 
and Renewables Plan, the High Natural Gas Plan and the High 
Coal Plan. 

The selection of alternatives for each plan was based on the 
following considerations: 

1. Energy resource availability; 

2. Available unit sizes of candidate alternatives; 

3. Operating characteristics ·of candidate alter~atives; 

4. Commercial availability of candidate alternatives; 

5. Estimated cost of power from candidate alternatives; 

6. Likely environmental effects of candidate alternatives; 

7. Public acceptance; and 

8. Ongoing studies of specific alternatives. 

Alternatives selected for each plan are listed in 
Table C.23.A, below. 

In FERC License Application Exhibit E, Chapter 10, 
Section 1.1 (page E-10-1) -Alternative Hydroelectric Sites, 
an alternative to the Susitna Project was developed that 
included the Chakachamna, Keetna and Snow sites for hydro­
electric power. Exhibit D, Section 4.4 Hydroelectric 
Alternatives also discusses the Chakachamna, Keetna and Snow 
alternatives. 

'I'he Application and the Battelle report provide an adequate 
basis to discuss and compare any reasonable electric 
generation scenarios. 

~. 

-

-

-
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RESPONSE TO COMMENT C.23 (cont.): 

TABLE C.23.A Alternatives Selected for Each Plan {b) 

Plan 
High 

Present High High Natural 
Alternative Practice Renewable Coal Gas 

Coal Steam Electric X X X 

Coal Gasification-
v 
""' 

Combined-Cycle 

Natural Gas X X X X 

Combined-Cycle 

natural Gas Comb us- " 
,, 

.c. , . 
tion Turbines 

Natural Gas Fuel X 

Cell Station 

Natural Gas Fuel X 

Cell - Combined-Cycle 

Natural Gas Cogeneration X 

Distillate Cornbined- X X 

Cycle Retrofit 

Distillate Fuel Cell X 

Station 

Diesel Electric X X '\T X "'' 

Bradley Lake Hydro X X X X 

Grant Lake Hydro X X X "'-.:~ 

Chakachamna Hydro X X X v ··-

Allison Hydro X X X X 

Browne Hydro X 

Sno\<T Hydro X 



RESP01:iSE TO CO.HHENT C. 23 (cent.} : 

'rABLE C.23.A Alternatives Selected for Each Plan (b) 

Alternative 

Keetna Hydro 

Strandline Lake Hydro 

Refuse Fired Steam 
Electric 

L~rge Wind Energy 
Convers~on Systems 

Tidal Pow-er 

Upper Susitna 

Present 
Practice 

X (a) 

Plan 

High 
Renewable 

X 

X 

X 

X {a) 

High 
Coal 

(a) Assessed as specific variations to the Present 
Practices and High Renewable plans. 

High 
Natural 

Gas 

(b) Battelle Pacific northwest Laboratories, Railbelt 
Electric Power Alternatives Study: Selection of 
Electric Energy Generation Alternatives for 
Consideration in Railbelt Electric Energy Plans, Volume 
II {1982} pg. vi. 

CO!-iHENT C. 24: 

"3. Proposed Action and Alternatives 

"The Susi tna Project should be compared side-by-side ""i th 
other alternatives in these analyses. Such an evaluation 
will assist the reader in comparing a range of choices and 
understanding the ir.:tplications of each choice." 

RESPONSE: 

The Pmver Authority anticipates that the DEIS will present 
all alternatives clearly. 

-

~-. 

-
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RESPONSE TO COivli,'lENT C.24 (cont.): 

FERC License Application Exhibit D, Section 4 - Evaluation 
of Alternative Energy Plans focuses on a comparison between 
the Susitna Project and an optimum all-thermal generation 
plan where primary consideration was given to gas, coal, and 
oil-fired generation sources which are the most readily 
developable alternatives in the Railbelt from the standpoint 
of technical and economic feasibility. Development and 
side-by-side comparison of the broader perspectives of other 
non-Susitna hydroelectric and thermal generation scenarios 
are summarized in Section 4, but not presented in detail. 
Alternative generation scenarios are discussed in detail in 
FERC License Application Exhibit E, Chapter 10 and the 
Railbel t Electric P0\'>7er Alternatives Study performed by 
Battelle and sponsored by the Office of the Governor. For a 
discussion of these studies, refer to Alaska Power 
Imthority's Responses to Comments C.22 and C.23. 



COI,l!-IENT C. 25: 

"3.1 Conservation 

"Meaningful conservation should be included in selected 
generating scenarios, including at least one Susitna 
scenario. In addition to evaluation on an equal footing 
\lith 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." 

RESPONSE: 

Conservation is a factor in the State's overall power 
planning, including Susitna. The encouragement of electric 
pov1er conservation through the establishment of definite 
conservation programs has been the subject of considerable 
~tudy. In the Railbelt Electric Power Alternatives Study 
two of the six sc8narios fully evaluated assumed a high 
level of prograrr.Iel.atic conservation (Battelle 19 8 2} . 'I'he 
opportunity for substantial programmaticG.lly induced energy 
conservation savings may be limited and would not have a 
significant impact on the phasing of these units (see 
Response to Comment C. B). 

REFERENCES 

Battelle Pacific Northwest Laboratories, Railbelt Electric 
Power Alternatives Study (1982), previously provided to the 
FERC on July 11, 1983. 

COMMENT C.26: 

"3.2 Alternative Hydroelectric Sites/Systems 

"The EIS should evaluate hydroelectric alternatives of 
comparable magnitude to Susitna. The application identifies 
alternative hydroelectric development plans yielding a 
maximum c£ 778 MW installed capacity (Plan A.S, Table 
E.l0.12). This is less than half the total installed 
capacity of the Susitna Project and only three-quarters of 
the Watana Project alone." 

~ 
I 
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RESPONSE TO CON1'4ENT 2 6: 

From the analysis of alternative sites in the Upper Susitna 
Basin and non-Susi tna hydropower developments, the Pm1er 
Authority concluded that the Susitna project was the most 
attractive from a technical, economic and environmental 
standpoint and was the only plan capable of meeting the 
energy demands in the range forecasted for the Railbelt 
region. 

The hydroelectric alternative studies followed the plan 
formulation and selection methodology discussed in FERC 
License Application Exhibit B. c Numerous studies of 
hydroelectric potential in Alaska have been undertaken. A 
significant amount of the identified po·tential is located in 
the Railbelt region. Review of the studies, and in 
pQrticular the various published inventories of potential 
sites, identified a total of 12 potential sites in the Upper 
Susitna Basin (FERC License Application Exhib.:'..t B, Vol. 2 1 

Table B.1) and 91 potential·non-Susitna sites (FERC License 
Application Exhibit E, Chapter 10, Table E.lO.l). All of 
the sites are technically feasible and were included in the 
screening e~~ercise. 

The results of the Upper Susitna Basin site screening 
process indicate that the Susitna basin development plan 
could incorporate a combination of several major dams and 
powerhouses located at one or more of the following sites: 

1. Devil Canyon; 

2. High Devil Canyon; 

3. Watana; 

4. Susitna III; and 

5. Vee Canyon. 

The three most attractive solutions from combinations of the 
sites are as follows (FERC License Application Exhibit B, 
Vol. 2, Table B.S). 

1. For annual energy requirements of up to 1750 GWh, the 
High Devil Canyon, Devil Canyon or the Watana sites 
individually provide the most economic energy. The 
difference bet~veen the costs shovm on Table B. 5 is arcund 10 
percent, which is similar to the accuracy that can be 
expected from the screening model. 



RESPONSE TO CQI.Th'lENT 2 6 (cont. ) : 

2. For energy requirements of between 1750 and 3500 GWh, 
the High Devil Canyon site is the most economic. 

3. For energy requirements of between 3500 and 5250 GWh, 
the combinations of either Watana and Devil Canyon or High 
Devil Canyon and Vee Canyon are most economic. 

4. The total energy production capability of the 
Watana/Devil Canyon development is larger than that of the 
High Devil Canyon/Vee Canyon alternative is the only plan 
capable of meeting energy demands in the 6000 GWh range. 

The Watana/Devil Canyon plan was selected as the preferred 
basin development plan because it is the only plan capable 
of meeting energy demands in the range forecast for the 
Railbelt region. 

The results of the nan-Susitna hydroelectric alternatives 
site screening process established five development plans 
containing various combinations of the ten most attractive 
sites from the original 91 sites {FERC License Application 
Exhibit E, Chapter 10, Table E.l0.12). These plans could 
develop combined capabilities ranging from 600 1'-:IW to 778 mv. 
The method of analysis and summary results are contained in 
FERC License Application Exhibit D, Section 4.4 
Hydroelectric Alternatives. 

On the basis of these evaluations, the most attractive 
alternative to the Susitna project was found to be a 650 ~11 

hydroelectric development including the Chakachwma, Keetna, 
and Snov7 sites supplemented with thermal generating 
facilities. The studies indicated that it was not 
economically justifiable (FERC License 1>-.pplication, 
Exhibit D, Table D.17) to develop increasing numbers of 
alternative hydroelectric sites in an attempt to develop a 
scenario with the same capability of the Susitna project. 

CO.!YIJ:.1ENT C • 2 7 : 

"3.2 Alternative Hydroelectric Sites/Systems 

"The screening used in the application should be reevaluated 
in the EIS to identify whether the criteria used to 
eliminate candidate hydroelectric sites in the application 
document are comparable to criteria used to evaluate the 
Susitna site." 

-

-
-

-
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RESPONSE TO COMMENT C.27: 

The screening process for candidate hydroelectric sites and 
evaluation of the Susitna Project included consideration of 
economic and environmental criteria. The environmental 
criteria began with broad criteria to eliminate obviously 
undesirable sites and retain candidate sites that were 
screened with more stringent criteria. The development of 
the stringent criteria evolved from data collection efforts 
during the study period, and resulted in elimination of 
other sites and provision of a thorough evaluation of the 
Susitna Project. 

The economic criteria included necessary cost data to 
analyze the comparative present worth of costs of 
alternative combinations of generation in conjunction with 
the interconnected Railbelt load forecasts. Since the 
studies v1ere conducted over a t1-10 year period &nd the 
Alaskar. economy was experiencing change, Jchree estimates c£ 
production costs and load iorecast.s Fere used j_n the 
studies. 'rhe cl~ta are not directly comparable becau.se fuel 
price and escalation and load forecasts.changed; however, 
the data were applied consistently within each of the study 
iterations. 

The environmenta_l criteria for the screening process are 
sunmarized in FERC License Application Exhibit E, Chapter 
10, Tables E.10.3 and E.10.4. Other Chapters of Exhibit E 
documented the Susitna Project environmental studies. The 
economic criteria used for the screening process are 
included in FERC License Application Exhibit B; Tables 8.13, 
B.14 and B.71. The initial License Application filed in 
February 1983 contains economic data in Exhibit D Tables 
D.11, D.l9, D.27, and D.29. The economic data used in the 
final July 1983 License Application is in Exhibit D Tables 
D.12, D.18 aLd D.23. Fuel pricing studies are documented in 
FERC License Application Appendix D.l. 

COMMENT C.28: 

"3.2 Alternative Hydroelectric Sites/Systems 

"The results of screening the candidate hydroelectric sites 
imply that not only does the Susitna Project represent the 
sole acceptable project of its scale wi~hin the railbelt 
area, but that all other acceptable hydroelectric projects 
combined would equal only half of the Susitna Project's 
installed capacity. These implications merit solid 
verification." 



RESPONSE TO COimENT C.28 {cont.): 

Technical, economic and environmental studies of the 
hydroelectric potential in Alaska over the last forty years 
have shown that the Susitna Project is the most attractive 
hydroelectric development in the Railbelt area. 

The screening of candidate hydroelectric sites is described 
in Exhibit B, Chapter 1 of the FERC License Application. 
The results of previous studies of the Susitna Basin and the 
plan formulation and selection methodology used in the 
License Application are presented, followed by an overall 
evaluation of the various schemes of similar size based on 
economic, environmental, energy and social comparisons. As 
the result of these analyses, the proposed Watana/Devil 
Canyon scheme was selected as the preferred scheme. 

The screening of the non-Susitna hydroelectric alternatives 
is presented in FERC License Application Exhibit E, Chapter 
10. Ten non-Susitna hydroelectric projects were selected 
and the overall evaluation of these sites showed that the 
Chakachamna, Snow and Keetna hydroelectric sites offered the 
most suitable schemes for development. These three sites 
would have a maximum capability of 650 Hl·J. Refer to the 
Response to Comment C.26. 

Engineering and stream flow data utilized to evaluate these 
projects were sent to the FERC on August 18, 1983 in ~ 

response to additional data requests contained in the FERC~s 
July 29, 1983 letter. 

REFEREIJCE 

Alaska Power Authority, Susitna Hydroelectric Projectr 
Responses to FERC Exhibits B and D Additional Data Requests 
of July 29, 1983, previously submitted to the FERC on 
August 18, 1983. 

COHHENT C.29: 

"3.2 Alternative Electrical Energy Sources 

"Nonhydroelectric alternatives of a magnitude similar to the 
Susitna Project should be evaluated. Scenarios 
incorporating both natural gas and coal would seem to 
provide a basis for comparative analysis to the Susitna 
Project. These generation sources should be presented as 
elements in scenarios meeting a variable range cf electrical 

-
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RESPONSE TO COMHENT C.29: 

demands. At least one of the alternatives should include a 
combination of hydroelectric and thermal systems." 

The non-hydroelectric alternative plant sizes were selected 
based on the forecast interconnected load and from the 
vie,-vpoint of system reliability. Although thermal electric 
plants can be designed for load-follmving, most large, 
modern units have design limitations on rapid changes in 
load and are consequently base-loaded. Since the Railbelt 
system load in the off-peak periods is small, plant sizes of 
200-~m v1ere selected for the study. In addition, 
incorporating a large thermal plant in the Railbelt system, 
rather than a six-unit hydroelectric project, would require 
significant reserve capacity to provide generating capacity 
during scheduled and unscheduled outages. 

The following tabulation lists the unit sizes of the 
generation alternatives incJ~ded in the Susitna and 
non-Susi tna e~:pansion plans. 

Alternative 

Watana 
Devil Canyon 
Coal-fired 
Gas-fired cornbined cycle 
Corrbustion turbine 

Unit 
Capacity 

f'llil 

170 (6 units) 
150 (4 units) 
200 
200 

70 

The screening of the non-Susitna hydroelectric alternatives 
is presented in Exhibit E, Chapter 10. Ten non-Susitna 
hydroelectric projects were selected and the overall 
evaluation of these sites also shows that the Chakachamna, 
Snow and Keetna hydroelectric sites offer the most suitable 
schemes for development. These three sites would have a 
maximum power production of 650 ~m. The remaining capacity 
requirements were met by thermal generation. 

Engineering and stream flow dc:ta utilized to evaluate these 
projects were sent to the FERC on August 18, 1983 in 
response to additional data requests contained in the FERC:s 
July 29, 1983 letter. 



RESONSE TO COHHENT C.29 (cont.): 

REFERENCE 

Alaska PO'iiler Authority, Susi tna Hydroelectric Project, -., 
Responses to FERC Exhibits B and D Additional Data Requests 
of July 29, 1983, previously submitted to the FERC on 
August 18, 1983. 

-
-

-

-
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COMMENT C. 30: 

"3.4 Licensing Delays 

"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 
scenario representing a variant of the Susitna Project." 

RESPONSE: 

The analysis of the delay of the Watana project was not 
presented in the FERC License Application. The assumptions 
and variables used in the M.AP and RED t1odels \vould not be 
affected by a delay of Watana because the effects of the 
construction of Susitna or the thermal alternative were not 
included in the portion of the analysis by these m0dels. 
The effects on generating capacity of a lengthy delay of 
Susitna are reflected in the thermal alternative scenario. 

CQI\iNENT C. 31 : 

11 4.1 General Corrunents 

11 A development as large as the Susitna Hydroelectric Project 
will inevitably alter the hydrologic regime of a major 
drainage system. The factors affected will include flows, 
groundwater levels, sediment transport, morphology, 
temperature, and water quality parameters. 'l'he manner in 
which the project is designed, constructed, and operated can 
mininize the impacts on such environmental concerns as fish 
and wildlife and transportation. The EIS should demonstrate 
that the hydrologic regime of the river system and the 
effects of the project on it are clearly understood. 
Similarly, the EIS must clearly demonstrate that the proj ecJc 
will not cause or contribute to violations of the applicable 
water quality standards. 11 

RESPONSE: 

The purpose of the hydrologic studies undertaken for the 
FERC License Application is to provide the clearest 
understanding of the hydrologic regime necessary for 



RESPONSE TO COt-lNENT C. 31 (cont. ) : 

determining the project related impacts to that regime. The 
License Application, particularly Exhibit E, Chapter 2 
indicates that a considerable effort has been expended to 
achieve this understanding and to quantify the beneficial 
and adverse impacts. A more thorough response to this 
question is provided in the Power Authority's response to 
the U.S. Fish and Wildlife Service's General Comments No. 6 
and No. 10 of January 14, 1983. 

In order to assure compliance with all applicable water 
quality standards, the Power Authority will secure the 
following permits: 

1. 

'") 
~ .. 

3. 

Environmental Protection Agency, National Pollutant 
Discharge Elimination System (NPDES), 33 U.S.C. 1342; 

Department of the Army, Corps of Ensineers, 
Section 404, 33 U.S.C. 1344; and 

State of Alaska, Department of Environmental 
Conservation, Section 401 Certification of Reasonable 
Assurance, 33 U.S.C. 466, et seq. 

In addition, the Power Authority vlill conform -vrith the 
requirements of the State of Alaska, Department of 
Environmental Conservation, Water Quality Standards, Alaska 
Admin. Code, tit.l8, § 70. 

REFERENCES 

Alaska Power Authority, Response to u.s. Fish and. Wildlife 
Service General Comments, No. 6 and No. 10 (January 14, 
1983), Vol. lOB, Appendix 11J of the License Application. 

COl-lMENT C . 3 2 : 

"4.1 General Comments 

"Nearly a dozen federal and state agencies have reviewed the 
draft license application and provided comments. Extensive 
corr~ents and concerns have been raised by three of these 
agencies, the National Harine Fisheries Service, the Alasl::a 
Department of Fish and Game, and the U.S. Fish and ~·Jildlife 
Service. Hany of the comments and subsequent responses by 
APA refer to documents that are not part of the application. 
It is therefore not possible to gauge the adequacy of some 

-

-
-
-

-
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CON!-1ENT C. 3 2 (cent.) : 

of the responses. The EIS should clearly address and 
respond to all concerns of these agencies. The results or 
progress of ongoing studies and aata acquisition programs 
should be described." 

RESPONSE: 

The Power Authority has, all throughout the PERC licensing 
process, attempted to address all concerns about the project 
with comprehensive and accurate responses. In responding to 
comments, the Power Authority attempts to reference all 
documents accurately so that interested persons ma_y obtain 
and use them in gauging the Power Authority's responses. 
The results and progress of ongoing studies and data 
acquisition programs is reported to the PERC for inclusion 
in the EIS. 

Please see the Response to Corcunent B. 6 (:l:iHFS corrune::.:.t on 
temperature} and our Response to PERC Request for 
Supplemental Information Schedule B, He. 2-34 for further 
information. 

Recently available studies include Harza-Ebasco, Susitna 
Hydroelectric Project Lower Susitna River Hater Surface 
Profiles and Discharge Rating Curves, Draft Report (October 
1983), submitted to the PERC December 5, 1983; and USGS, 
Sediment Discharge Data for Selected Sites in the Susitna 
River Basin, Ala.ska, 1981-82 (1983), submitted to the FERC 
on December 19, 1983. 

The Power Authority anticipates that the DEIS and FEIS will 
rely upon, and incorporate, all reasonably available data. 

REFERENCES 

Alaska Power Authority, Response to FERC Schedule B Requests 
for Supplemental Information on Exhibit E, Ho. 2-34, 
previously submitted to the PERC on September 1, 1983. 

Harza-Ebasco, Susitna Hydroelectric Project Lower Susitna 
River Hater Surface Profiles and Discharge Rating Curves, 
Draft Report (October 1983), previously submitted to the 
PERC on December 5, 1983. 

USGS, Sediment Discharge Data for Selected Sites in the 
Susitna River Basin, Alaska, 1981-82 (1983), previously 
submitted to the FERC on Dece~ber 19, 1983. 



C Ol•ll•lENT C • 3 3 : 

"4.1 General Comments 

"Construction of the Devil Canyon Darn may be significantly 
delayed or cancelled. The EIS should consider the expected 
impacts of operations for both the '"vJa.tana only"' and the 
two reservoir scenarios." 

RESPONSE: 

The impacts of "Watana only" would remain essentially the 
same as those already established for the interim between 
initial operation of Watana and completion of Devil Canyon. 
Thus, such impacts are already included in the License 
Application and, the Power Authority anticipates 1 ~dill be 
fully described in the DEIS prepared under NEPA. -· 

Also, please see Response to Comrnents B .1-·B. 5. 

COMME~T C. 34: 

11 4.1 General Corrunents 

11 A project of this size demands a combination of study 
techniques which should incorporate predictive raethodologies 
(including standard analytical methods and numerical 
models), data (both historical data and data collection 
programs), comparisons with existing similar systems or 
facilities, and judgment. These factors musJc be combined, 
sometimes in innovative ways, to achieve an adequate 
understanding of a complex hydrologic system. In general, 
this approach has been used in the application. All 
environmental 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 be cited." 

RESPONSE: 

Where FERC believes that specJ.!J.c topics have been 
adequately addressed in the License Application, it is 
empowered by the Council on Environmental Quality NEPA 
regulations (40 C.F.R. § 1500, et seq.) to incorporate those 
License Application sections by reference into the EIS 
(40 C.F.R. § 1502.21}. The Power Authority agrees that such 
action would be proper and beneficial in this case, as it 
ltmuld eliminate needless C.uplication of effort CJ.nd EIS bulk 
without impeding agency and public review of the proposed 
project. 
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CO.r-'1MENT C. 35: 

"4.2.1 Borrow Sites E & I 

"The possible impacts from excavation of borrm; sites E and 
I on channel morphology should be addressed in the EIS. 
Alteration of channel geometry at these sites will affect 
downstream velocity and subsequent sediment movement 
patterns. 11 

RESPONSE: 

The Power Authority anticipates that potential impacts of 
excavation from borrow sites E and I on the channel 
morphology will be addressed in the EIS. A brief discussion 
on these impacts is provided below. 

Impact During Watana Construction 

Borrow sites E and I will develop as the. construction of 
Watana Dam continues. The diversion tunnels are designed to 
pass a flow of 50-year flood without much attenuation. 
Therefore, it is expected that sediment carried down from 
upstream during major flood events will pass through the 
tunnels. P,s the flov7 would enter the borrow sites, two 
scenarios may occur depending upon the depths of the borrow 
pits. If the pits are deep enough to sufficiently reduce 
the velocity of the flew, the bedload and a portion oi the 
suspended load may deposit in the pits. Other'i,lise, the flew 
would pick up sediment from the borrow area because loose 
material will be available due to excavation activities. 

In the first scenario, since the bedload of the Susitna 
River is a small fraction of the total sediment load of the 
river (estimated to be about 3 percent based on U.S. 
Geological Survey data collected at various stream-gaging 
stations in the basin) , the flow leaving the borrow area 
will have only slightly smaller sediment concentration and 
is not likely to cause any increased scouring downstream of 
the borrow areas. 

In the second scenario, the quantity of material picked up 
by the flow will depend upon the sediment-carrying capacity 
of the flow. Because of the widening and deepening of the 
river reach by excavation, the carrying capacity of the flew 
is likely to be less than that under pre-project conditions. 
Therefore, it is unlikely that a large amount of coarse 
material will be picked up by the flow which would cause 
significant aggradation downstream of the borrow area. 



RESPONSE TO COH.HENT C. 35 {cont.) : 

Impact After H'atana Construction 

Borrow pits are unlikely to fill up after the construction 
of Hatana because nearly all of the sedinent inflou vlill be 
trapped by the reservoir. The sediment-free flow from the 
reservoir may cause some degradation of the channel 
downstream of the borrow area but this t-vill be rather· 
limited because a large percent of the bed materials are 
greater than the armoring size. 

The maximum powerhouse release is about 14,000 cfs. 
Hydraulic data (depth, velocity, hydraulic gradient and 
depth) are available for the discharge of 18,000 cfs in the 
reach just downstream of borrow pits. Based on these data, 
the armoring size is estimated to be about 69 nun. 

The particle size distribution of bed materials in this 
reach is expected to be nearly the same as that of the 
material below the Devil Canyon site based on a field 
reconnaissance. Using .similar size distributions, the 
degradation would be in the order of 0.1 to 0.6 feet. 

COHJI1ENT C . 3 6 : 

"4.2.1 Borrow Sites E&I 

"Areas downstream from the borrm< sites which could be 
subject to scour should be identified by strea~bed 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 life 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 possibility that 
the Devil ~anyon site may not be developed." 

RESPONSE: 

Please refer to Response to Comment C.35. 
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COM11ENT C . 3 7 : 

"4. 2. 1 Borro·;,., Sites E&I 

"By understanding the role these borrow sites would play in 
the sediment movement patterns of the river, changes in 
channel geometry both downstream and at the sites could be 
evc::tluated [1]. 

"1. Chapter 2 of the application does not consider the 
possibility of large storm events or a delay in the 
construction of the Devil Canyon Dam." 

RESPONSE: 

Please refer to Response to Comment C.35. 

COH.HEN'I' C. 3 8 : 

"4.2.1 Chulitna-Susitna Confluence 

"A more comprehensive explanation of the possible channel 
changes likely to occur at the Chulitna-Susitna rivers' 
confluence should be included in the EIS. Due to the 
reduced regulated flows of the Susitna and the heavy bedload 
carried by the Chulitna, extension of the Chulitna's 
alluvial deposits to the east is probable. The impact of 
this extension on the course of the Susitna during an 
extreme high water event should be investigated. 

"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 also be undertaken. 

"This sampling \vould help determine the possibility of 
migration of the Susitna to the east during a high water 
event, which could cause extensive erosion of the east bank 
or the islands and bars downstream [2]. 

"[2] This issue is addressed briefly in Chapter 2 of the 
application. Due to the potentially severe consequences o£ 
large-scale erosion at the confluence, however, a more 
complete understanding of the region is needed. 11 



RESPONSE TO Cm.fHENT C. 3 8: 

Potential changes in channel morphology downstream from the 
confluence of the Susitna and Chulitna Rivers will be 
addressed based on a study using suspended sediment, bedload 
and bed material data collected by the U.S. Geological 
Survey (USGS) in cooperation with the Power:· Authority. 
These data were collected in the summers of 1981, 1982 and 
1983 at four stream-gaging stations--Susitna River near 
Talkeetna and at Sunshine, Chulitna River near Talkeetna and 
Talkeetna River near Talkeetna. FERC requested and was 
supplied on December 19, 1983, the USGS report, Sediment 
Discharge Data For Selected Sites in the Susitna River 
Basin, Alaska, 1981-1982. The collection of sediment data 
at these stations is being continued and another station 
located on the Susitna River about one mile do9n1stream of 
its confluence with the Chulitna River has been selected to 
initiate collection of similar data. This will allow a 
better definition of deposition pattern ncar the Chulitna 
alluvial fan. 

Samples have been taken at the four existing stations twice 
a month in the water years 1981-82 and 1982-8 3. Sar..ples 
will be taken on a monthly basis during 1983-84. Periodic 
bed material samples also will be collected at other 
locations in the Susitna River upstream and downstrearn of 
the confluence. These data will be useful in evaluating 
potential aggradation and degradation in the river. 

Results of the analyses show that it is likely that there 

-
-
-

-

will be a long-term aggradation near the confluence of the ~ 

Chulitna and Susitna Rivers because of the reduced flows in 
the Susitna River under regulated with-project conditions 
and the heavy sediment load carried by the Chulitna River. 
Although the eventual magnitude of aggradation cannot be 
precisely predicted with the available data, the aggradation 
is unlikely to cause severe navigational or fish access 
problems in the reach below the confluence because much more 
stable flows under post-project conditions will develop a 
river channel which will be much better defined than that 
under existing conditions. It is also unlikely that it will 
cause flood problems more severe than under natural 
conditions because such high flows from the upper Susitna 
River will be regulated and attenuated by the reservoirs. 
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RESPONSE TO CO¥~ENT C.38 (cont.): 

The 1983-84 data collection program of the USGS includes a 
neYT station below the confluence as discussed above. These 
data will be used to study the potential shifting of the 
main channel of the Susitna River toward the east bank and 
potential erosion of the bank. Potential problems of 
aggradation near the confluence also will be further 
analyzed when the 1983 and 1984 data collected by the USGS 
become available. 

REFERENCES 

USGS, Sediment Discharge Data for Selected Sites in the 
Susitna River Basin, Alaska, 1981-82 (1983), previously 
suboitted to the PERC on Decewber 19, 1983. 

CONNENT C.39: 

"4.2.3 Dmvnstream 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 ~ish habit~t 
and the riparian ecosystem. Aerial photographic 
interpretation, ground truthing, and cross sectional surveys 
should be used to determine current slough conditions below 
the Chulitna-Susitna confluence. Possible project-related 
changes in slough morphology could be estimated by using 
probable water surface elevations, sediment and ice movement 
patterns, and vegetation succession rates. 

"Overall slough conditions and possible changes may be 
adequately understood by monitoring a sample set of sloughs 
which represent the entire slough population. This approach 
has already been used for sloughs above Chulitna River." 

RESPONSE: 

Please refer to the Response to Co~ment B.8. This Response 
outlines the ongoing Lower River Morphological Assessment 
and the plan of study for the Lower River between the 
Chulitna River-Susitna River confluence and Cook Inlet. 



RESPONSE TO Cm:Ir1ENT C. 39 (cont.): 

Comparisons of natural and with project discharges at the 
Sunshine and Susitna Station gaging stations are presented 
in FERC License Application Figures E.2.161 and E.2.l62 
respectively, for the Watana only development and in Figures 
E.2.209 and E.2.210 respectively, for the Watana/Devil 
Canyon development. These comparisons are presented as flow 

-
-
-

duration curves and identify the percent of time specific ~ 

discharges are equalled or exceeded based on the period of 
records available. 

The ongoing Lower River Morphological Assessment includes 
aerial photographic reconnaissance, ground truthing and 
cross-sectional surveys to identify and assess 
representative aquatic habitats. Aerial photography is 
available from four flights as indicated below: 

Date Flow, Susitna River at Sunshine 
(cfs) 

August 27, 1983 
September 6, 1983 
September 16, 1983 
October 25, 1983 

56,500 
37,500 
22,000 
13,600 

Locations where habitat will be assessed include: 

Chulitna-Susitna-Talkeetna confluence areas, 
Trapper Creek, 
Birch Creek/Slough, 
Sunshine Creek/Slough, 
Whitefish Slough, 
Montana Creek, 
Goose Creek/Slough 
Sheep Creek/Slough, 
Kashwitna River Mouth, 
197-Hile Creek, 
Little Willow and Willow Creeks, 
Delta Islands Slough (R}1 48), 
Deshka River Mouth, 
Head of Kroto Slough, 
Anderson Creek, 
Alexander Creek/Slough, and 
Fish Creek. 

-
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RESPONSE TO CO~~ENT C.39 {cont.): 

Aquatic habitats will be identified using definitions 
utilized by the ADF&G as follows: 

Dewatered, 
Mains tern, 
Side channel, 
Side slough, 
Upland slough, 
Tributary, 
Tributary mouth, and 
Lake. 

Flow duration curves for Susitna Station and Sunshine, for 
natural and post-project conditione will be presented. The 
report will be available in the spring of 1984. Qualitative 
and semi-quantitative data on ice processes are also being 
collected in the areas where habitc.t assessme!'.ts are being 
made. 

The License Application notes that project-related effects 
downstream from the Chulitna-Susitna-Talkeetna confluences 
would be moderated due to the influences of the inflows of 
the Chulitna and Talkeetna Rivers. This is particularly 
true of temperature as noted on FERC License Application 
pages E-2-88, E-2-123 and E-2-169. 

Sediment and ice processes will also reflect the influences 
of the Chulitna and Talkeetna Rivers and thus impacts in the 
reach between the confluence area and Cook Inlet will be 
less pronounced than upstream of the confluence area. 



CmU,lENT C. 4 0: 

"4.2.4 Downstream of Talkeetna 

"The project effects on the morphology of sloughs downstream 
from Talkeetna should be discussed. No discussion has been 
provided for the area downstream from Talkeetna. 

"The project effects downstream from Talkeetna are expected 
to be moderated by the contributions of the Chulitna and 
Talkeetna Rivers and other tributaries. However, some 
effects are expected." 

RESPONSE: 

Please refer to Responses to Co~~ents B.S and C.39. 

COHMENT C.41: 

"4. 2. 4 Dm..rnstream of Talkeetna 

11 An inventory of sloughs and side channels below Talkeetne. 
should be performed. Also, a comparison of pre-project and 
post-project flows should be provided for the river." 

RESPONSE: 

Please refer to Response to Comment B.8 which describes the 
preparation of an inventory of sloughs and side channels 
which occur downstream of Talkeetna. Comparisons of natural 
and ~lith project discharges at the Sunshine and Susitna 
Station gaging stations are presented in FERC License 
Application Figures E.2.16l and E.2.162 respectively, for 
the Watana only development and in Figures E.2.209 and 
E.2.210 respectively, for the Watana/Devil Canyon 
development. These comparisons are presented as flow 
duration curves and identify the percent of time specific 
discharges are equalled or exceeded based on the period of 
records available. 

CO:MMENT C . 4 2 : 

"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 

-

-
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cmM•1ENT c. 4 2 (cont. ) : 

EIS. Operational winter river stage increases of 3-4 feet 
over existing conditions would be expected when ice 
formation occurs, causing possible scouring of the 
streambank. Results from the ICES Hi ice simulation model, 
vegetation mapping, and strea~bank substrate sampling should 
be integrated to estimate the following: 

11 1. type and volume of bank material removed 

11 2. subsequent changes in channel dimensions 

11 3. type and quantity 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 salmon spawning areas downstream." 

RESPONSE: 

With Watana only, ice formation in the reach from Teslkeetna 
to Devil Canyon is expected to reduce ice thicknesses and 
"staging" of generally to increase about 5 feet, but as much 
as 10 feet in some locations. This is about the same as 
presently occurs. 

The with-project stages during freeze-up are expected to be 
as much as 3 feet higher than existing stages because of the 
higher discharges during freeze-up (10,000 cfs± versus 3,000 
cfs±). (R&H "Hydraulic and Ice Studies," Harch 1982 
outlines stage discharge ratings at various river sections.) 
However, the increased stages during freeze-up do not in 
themselves lead to increased bank scouring. In fact, bank 
scouring and other changes to river morphology occur 
primarily during break-up (License Application page E-2-25, 
and R&M Consultants, "Susitna River Ice Studies" 1980-81, 
1981-82, and 1982-83.) The freeze-up under natural 
conditions is a much more gradual, controlled phenomenon 
than break-up. Therefore, no significant additional bank 
scouring is expected with-project in this reach. Even with 
break-up, ice flows will be controlled by the Project. 

The increased winter river water level and ice stage may 
remove some existing vegetation above the normal level, 
resulting in a net loss of vegetation cover. This may occur 
within the first several years of operation. The width of 



RESPONSE TO CO~lliNT C.42 (cont.): 

the unvegetated channel may increase and the amount of 
vegetation on river islands may decrease. The majority of 
vegetation removed could probably consist of early 
successional plants including horsetails and other 
herbaceous plants, balsam poplar, willow, and alder. 

With ~'latana and Devil Canyon dams, only ice cover is not 
expected to form in this reach. 

REFERENCES 

R&H Consultants, Hydraulic and Ice Studies (Harch 1982), 
previously submitted to the FERC on April 12, 1982. 

R&M Consultants, Ice Observations 1980-1981 (August 1981), 
previously submitted to the FERC on July 11, 1983. 

R&N Consultants, vlinter 1981-1982 Ice Observations Report 
(December 1982), previously submitted to the FERC on 
July 11, 1983. 

R&M Consultants, Winter 1982-1983 Ice Observations Report 
(in preparation) • 

COV.:IHEl~T C. 4 3: 

"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 either the 
"vlatana only" or two reservoir scenarios will be 
significantly less than pre-project spring runoff." 

RESPONSE: 

The mechanism for spring break-up is discussed on page 
E-2-126 of the License Application. The target minimum 
discharge at Gold Creek during the normal break-up month o:£ 
May is 6,000 cfs. License Application Table E.2.45 
indicates that the actual mean releases for Watana or Devil 
Canyon are substantially greater than this minimum. The 
mean monthly natural flow at Gold Creek is 13,240 cfs, 
versus 10,405 with Watana only, and 8,706 cfs with Watana 
and Devil Canyon. The lower releases in May with-project 
are expected to produce a more gradual, controlled break-up 
than occurs naturally, particularly in the reach from 
Talkeetna to Devil Canyon. 

-

-

-' 

-

-
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F.ESPONSE TO COMMENT C.43 (cant.) : 

License Application Table E.2.45 

Bonthly Maximum, Minimum, and Mean Flows at Gold Creek (cfs) 

fifO NTH PRE-PRO,JECT POST-PROJECT 
WATANA OPERA 'I' ION W/DC OPEFATION 

MAX MIN MEAN MAX MIN ~liE AN MAX NIN ~lEAN 

OC'I' 8212.0 3124.0 5770.8 11782.5 6221.8 8014.0 10983.0 6453.2 7764.9 
NOV 4192.0 1215.0 2577.1 11979.9 6741.5 9185.7 11848.8 7103.9 9630.8 
DEC 3264.0 866.0 1!307.2 13380.4 7678.9 10693.3 13134.1 8040.5 11270.9 
JAN 2452.0 824.0 1474.1 11342.5 7179.3 9797.8 12045.8 7423.9 10596.7 
FEB 2028.0 768.0 1249.1 10344.5 6437.0 8951.1 11452.8 6457.3 10190.9 
MAR 1900.0 713.0 1123.7 9411.7 6576.7 8323.7 10604.2 6618.1 9285.6 
APR 2650.0 745.0 1361.7 9353.6 5811.1 7740.1 9759.4 5950.4 8100.4 
MAY 21890.0 3745.0 13240.0 18134.9 6061.3 10404.9 12380.0 6000.0 8706.3 
JUN 50580.0 15530.0 27814.9 26091.6 6000.0 11419.5 13305.2 6000.0 9882.9 
JUL 34400.0 18093.0 24445.1 15151.9 6484.0 9184.6 11846.2 6484.0 8387.3 
AUG 38538.0 16220.0 22228.1 26494.0 12000.0 13378.4 21146.2 12000.0 12633.5 
SEP 21240.0 6881.0 13320.9 13506.1 8050.5 9839.6 18330.0 9300.0 10510.3 

ANNUAL 11565.2 7200.1 9753.3 11468.8 7831.3 9745.4 11473.3 7776.4 9745.4 



C0!-1!1ENT C. 4 4 : 

"4.4 Ice Coverage--Spring Breakup 

"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? What will be the 
breakup mechanism if the Devil Canyon reservoir is not 
constructed?" 

RESPONSE: 

The ice break-up mechanism in the Talkeetna to Devil Canyon 
reach and Talkeetna to Cook Inlet reach are discussed on 
pages E-2-89, E-2-126, E-2-169 and E-2-170 of the FERC 
License Application, for Watana only and also for Watana and 
Devil Canyon. 

-

FERC License 1\.pplication page E-2-:!.69 states that with Dev.:i_l 1 
Canyon, little ice will exist between Devil Canyon and 
Talkeetna. Any ice which does exist v-lill likely melt in 
place because of the controlled powerhouse releases. 

-

-
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COMMENT C. 45: 

"4.5 Channel Stabilitv ! Sediment Tran~port 

"The effects of the change in sediment regime downstream 
from both dams should be discussed. The sediment transport 
analysis suggests that post-project flows 'Ydll genei:·ally 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." 

RESPONSE: 

Potential aggradation and degradation in the Susitna River 
below Devil Canyon Dam has been analyzed and a draft report 
is being prepared. The results of these analyses indicate 
that channel degradation under with-project conditions will 
range from zero to 0. 3 feet between Devil Canyon Dar, and the 
confluence of the Susitna River with the Chulitna River 
depending on the sub-reach. This is based on the 
assumptions that bedload inflow to a sub-reach would be 
negligible and that an armoring layer will develop on the 
streambed as small particles are sorted out and transported 
downstream. In the actual situation, there will be some 
bedload inflow from the tributaries and actual degradation 
would be less. 

The degradation analyses were made using the nean annual 
flood as the dominant discharge. 

Bed material samples were collected in side channels and 
slough berms. These data indicate that under the natural 
conditions, erosion of the berms occurs during high flows in 
the river. Under with-project conditions, erosion of the 
berms will be less and some aggradation~may be expected near 
the berms. This is because the main river channel will 
become more confined and any occasional higher flows may 
deposit bedload near the entrance of sloughs. This, in 



P£SPONSE TO CO~rnENT C.45 (cont.): 

conjunction with attenuation of high flows by the 
reservoirs, will reduce the frequency of mainstem flows 
overtopping the slough berms. 

REFERENCES 

Harza-Ebasco, Draft Report on Analysis of Potential 
Aggradation and Degradation in the Susitna River (in 
preparation) . 

COMMENT C. 46: 

11 4. 5 Channel Stability _§_ Sediment 'l'ransport 

11 The releases from the C.c.m ~dill be essentially clear \-later; 
containing particles of 4 microns cr 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 
should be considered. An analysis [~f the composition of ~~ 

typical berms should be presented. 

11 [3] While significant effort has been expended in defining 
baseline sediment transport conditions.in Chapter 2, cnly 
minimum discussion of project impacts has been presented." 

RESPONSE: 

Please refer to Response to Comment C.45. 

CO.HHENT C.47: 

"4.6 Downstream Temperatures/Nitrogen Concentrations 

"Downstream temperatures will be a function of the 
stratificc.tion in the reservoirs and the withdrawal 
mechanism. Temperature stratification appears to have been 
carefully modeled. However, no hydraulic analysis of 
withdrawal has been presented. 

"A detailed hydraulic analysis of withdrawal should be 
presented in the EIS for the design releases. The potential 
for supersaturation of nitrogen at the intake stry5tures 
during reservoir withdrawal should be reexamined •. J This 
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COMMENT C.47 (cont.): 

evaluation should confirm the effectiveness of the 
multi-level outlet structure. 

"[4] The existing analysis apparently uses spurious data." 

RESPONSE: 

The cone valves are expected to avoid gas supersaturation. 
'l'hese valves, in combination with the pm.;er house flows, 
will discharge all flood flows up to the 1:50-year flow 
without causing supersaturation. A prototype test of cone 
valves shm.;ed them to be effective in preventing 
supersaturation (see attached report by Ecological 
Analysts). Durins the final design stage c£ this project, 
prototype testing will be further studied through 
mathematical and physical modeling. 

J.~t this point, additional analyses or investigations do not 
seem justified. The cone valves are designed to avoid gas 
supersaturation. Previous studies have shown that gas 
supersaturation can be avoided. The "fine tuning" to assure 
the agencies that the cone valves will work will continue 
through the design stage and into the testing period. The 
Power Authority is cognizant of this matter and has 
incorporated a method to address it that has a high 
probability of achieving that goal. 

REFERENCES 

Ecological Analysts, Inc., Lake Comanche Dissolved Nitrogen 
Study (June, 1982), prepared for Milo Bell. 

COMMENT C.48: 

"4.7 Chemical Changes 

"Possible pH changes in the impoundment area and, therefore, 
in the release, should be clearly defined. 

"Inundation of acidic begs may increase reservoir acidity. 
It may also alter heavy metal and nutrient levels. The EIS 
should quantify· these water quality changes." 



RESPONSE TO CO~~ENT C.48: 

Flooding of acidic bogs is not anticipated to cause pH 
changes in the proposed reservoir system. The Susitna River 
drains thousands of square miles of mountain and tundra 
highlands underlain by glacial till and covered by acidic, 
saturated, peaty soils. Acidic bogs (Sphaqnum bogs cowmonly 
have pH less than 4.5) are common. However, the bicarbonate 
buffering syste!E!-1in the river basin maintains moderate to 
high (46-88 mgl CaCo~) alkalinity during runoff. The 
alkalinity of the reseivoirs will reflect the 
biogeochemistry of the entire drainage system, not just the 
relatively small, relatively insignificant and newly flooded 
area. 

Leaching processes and the degradation of vegetable 
Iuaterials in the reservoirs are expected to accompany 
temporary increases in total dissolved solids including· 
important plant nutrients and metals. The increases ir 
important plant nutrients anci metals c:.re not quantifiable at 
present~ however, neither is expected to be detrimental to 
vater quality in the reservoirs or in downstreac flows 
(Peterson and Nichols, 1982). Please refer to page E-2-96; 
pages E-2-135, 136; and page E-2-172 of the License 
Application. The DEIS should incorporate all of these prior 
findings. 

REFERENCES 

Peterson, L. A. and G. Nichols, Water Quality Effects 
Resulting From Impoundment of the Susitna River (i982) , 
previously submitted to the FERC on July 11, 1983. 

C01-1!-.1ENT C. 49: 

"4.8 Downstream Turbidity 

"Project seasonal downs·tream turbidity levels should be 
specified. A comparison with baseline turbidity levels 
should also be presented." 

RESPONSE: 

Please see FERC License Application Exhibit E, page E-2-30, 
pages E-2-129-131 and page E-2-170. The project application 
predicts turbidity ranges of 10-20 NTU under winter ice 

-

-
-
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RESPONSE TO COH11ENT C.49 (cont.): 

cover and 20-50 NTU during summer. Efforts are continuing 
to refine estimates of seasonal turbidity in the reservoirs 
arid downstream river flows . 

The present suspended sediment regime has very high 
concentrations in summer and low concentrations in winter. 
Predicted concentrations of suspended sediment with the 
project are 50-300 mg per liter. Euphotic zones are 
expected to be between one and five meters deep with very 
limited primary and secondary productivity in areas 
continuously inundated by mainstem flows. Particle size 
distributions for suspended sediments in the middle river 
reach are expected to shift to being predominantly (70+ 
percent) less than 4 microns in nominal diameter under 
project conditions. 

The Kenai and Kasilof Rivers of the Kenai Peninsula both 
drain natural lakes which are turbid from 11 glacial flour" 
suspended sediment. For purposes of comparison, suspended 
sediment concentrations near the glacial la~~ origins of the 
Ken~i and Kasilof Rivers vary frcm 2-72 rngl and 15-45 
mgl , respectively (Scott, 1982). Predicted concentrations 
of suspended sediment to be discharged from the project are 
higher than either of the previously discussed rivers which 
have large glacial lake settling basins at their origins. 

REFERENCES 

Scott, K.M., Erosion and Sedimentation in the Kenai River, 
Alaska, Geological Survey Professional Paper (1982). 

-

~' 

-
-
-
-



r 
( 
( 

i 

r 

1"-

: 

r 

-

COMNENT C.SO: 

"4.8 Downstream Turbidity 

"Post-project levels are expected to be much lower than 
baseline conditions. This effect is not only expected to 
increase primary productivity of fish, but to increase 
predation as well." 

RESPONSE: 

Lower turbidity, in general, might be expected to allow an 
increase in phytoplankton and phytobenthos photosynthesis, 
resulting in increased micro- and macro-invertebrate 
secondary productivity and possibly fish productivity. 
Altered turbidity may inhibit or enhance predation by 
certain species at any consumer level because it typically 
alters behavior. It may provide additional cover for both 
predator and prey alike or it may make certain fish species 
more vulnerable and their predators more abundant. 
Turbidity and productivity are generally inversely 
correlated and their relationships are very conplex. The 
overall effect of an altered turbidity regime will depend on 
the chemical (nutrient) , physical and biological reaction to 
the reduced summer and increased ~vinter turbidity, as well 
as the ecology of each affected organism. 

No plans exist, at present, to mitigate for changes in 
turbidity due to the project, since expected impacts are 
primarily positive in nature. Predation will be considered 
as part of the anticipated with-project monitoring program. 

Cm'.1HENT C. 51 : 

"4.9 Nutrient Levels 

"l'!utrient levels in the reservoirs and wells are expected to 
rise as a function of oil spills and/or wastewater 
contamination." 

RESPONSE: 

Please refer to FERC License Application Exhibit E, 
page E-2-183, for a brief discussion of requirements of EPA 
and ADEC regarding petroleum product spills. P.efer also to 
FERC License Application Exhibit E, pages E-3-156-159 for a 
discussion of planned and required mitigative measures 



RESPONSE TO COH11ENT C.51 (cont.): 

regarding petroleum product spills and wastewater 
contamination. 

An increase in nutrient concentrations is not expected to 
occur in response to incidental oil spills. Reservoir 
limnological conditions should be oligotrophic and very 
resistant to trophic status or water quality changes to 
nutrient concentrations from either significant amounts of 
wastewater or anything but huge petroleum product spills, 
neither of which is reasonably expected to occur. 

CQr.1NENT C. 52: 

"4.9 Nutrient Levels 

"The contingency plan for oil spills and the treatment plan 
should be described in detail in the EIS." 

RESPONSE: 

As is indicated in the License l>~pplication Volume 6A, 
page E-3-156, pursuant to federal regulation (40 C.F.R. 
§ 112.7), APA will develop a Spill Prevention, Containment 
and Countermeasure (SPCC) Plan. The SPCC Plan could be 
discussed in the EIS as a mitigation plan. The EIS could 
discuss the SPCC's mitigative benefits. 

C01-1HENT C. 53: 

"4.10.1 £~pplication Content 

"Chapter 2 of the permit application con•cains only a summary 
of the water quality study performed by Peterson and Nichols 
(1982). Extensive references are made to this report. 
Nutrient loadings will be minimized by burning and clearing 
the impoundment area. This plan should be seriously 
reviewed since the ~·Jatana impoundment area is 48 miles long 
and covers 38,000 acres." 

RESPONSE: 

-

-

-

No plans exist nor are any such plans included in the FERC ·"""' 
License l>pplication for clearing and burning of impoundment 
zone vegetation. No mention of clearing and burning is 
found in the Peterson and Nichols study. 
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RESPONSE TO CONNENT C.53 (cont.): 

Tentative plans have been discussed to cut timber (greater 
than 4 inches in base diameter) from the reservoir zones of 
inundation. l'Io specific plans have been made as to the 
disposal of these trees as yet. Because reservoir 
vegetation clearing activities are several years in the 
future, no detailed analysis of mechanisms has been made at 
this stage of planning. In order to protect terrestrial 
wildlife and botanical resources, clearing of impoundment 
zone trees greater than four inches base diameter will be 
delayed until just prior to inundation. Present 
considerations do not anticipate clearing of vegetation dm·m 
to mineral soil as might be considered for small reservoirs 
in temperate or subtropical latitudes. Nutrient liberation 
from soil leaching and vegetation decay is expected to be 
mini:mal (please refer to License Application pages E-2-133 
through E-2-135) and of little significance with respect to 
nutrient loading and reservoir trophic status. Plans for 
vegetation removal will be seriously reviewed before thE 
Watana reservoir is inundated and a plan suitable to 
resource agencies will be formulated for clearing the 
reservoir area. 

REFERENCES 

Peterson, L.A. and G. Nichols, Water Quality Effects 
Resulting from Impoundment of the Susitna Rever (1982), 
previously submitted to the FERC on July 11, 1983. 

COMr-1ENT C . 5 4 : 

11 4.10.1 Application Content 

"In Chapter 11, response to the questions of control of 
hazardous materials, wastewater discharge, and concrete 
production are as follows: 

o Federal law requires that as part of the management 
procedures there will be an oil spill contingency plan 
(40 C.F.R. 102.F). This is discussed in Chapter 3, 
Section 2. 4. J (c) (ii)." 



RESPONSE TO cm,mENT C. 54 : 

The above referenced language is contained in Volume lOB, 
Appendix EllJ of the License Application as the Power 
Authority's response to a January 21, 1983 letter from the 
Alaska Department of Environmental Conservation (in Volume 
lOB, Appendix Elli of the License Application) commenting on -, 
the Draft License Application. The following corrections 
should be made to the citations referenced above: 

(a) The oil spill contingency plan is required pursuant to 
40 C.F.R. § 112, et seq., and 

(b) The License Application discussion can be found in the 
February 1983 application in Exhibit ~, Chapter 1 1 

§ 2.4.3(e) (ii), page E-3-156. 

In addition, the License Application discussion 
Section 2.4.3(e) (ii) should be corrected to reflect state 
code-referenced language to 18 Alaska i'_dmin. Code 7 5. The 
reporting of hazardous waste spills and spills to surface 
waters are further regulated on the P~oject by the 
Environmental Protection Agency (40 C.F.R. § 110) and the 
Coast Guard (33 C.F.R. §§ 153-156). 

Please also refer to Response to Co~~ent C.52. 
-
-' 

-
-

-

-
-
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COM!-1ENT C • 55 : 

"4.10.1 Application Content 

"In Chapter 11, responses to the questions of control of 
hazardous materials, wastewater discharge, and concrete 
production are as follows: 

"All wastewater discharges from the treatment facilities 
will meet permit requirements. Chlorine will be utilized, 
if deemed appropriate, to ensure discharge water will meet 
fecal coliform standards." 

RESPONSE: 

The above referenced language is contained in Volume lOB, 
Appendix EllJ of the License Application as the Power 
Authority's response to a January 21, 1983 letter from the 
Alaska Department of Environmental Conservation (in Volume 
lOB, Appendix Elli of the License Application) commenting on 
the Draft License Application. The Power Authcr1ty has no 
reason to disagree with the statement. 

COl•ltviENT C. 56 : 

"4.10.1 Application Content 

In Chapter 11, responses to the questions of control of 
hazardous materials, wastev1ater discharge, and concrete 
production are as follows: 

"Potential impacts associated with concrete wastewater and 
preliminary mitigative measures are discussed in Chapter 2, 
Section 4.1.1. (c) (vi), 4.2.1. (c) (vi), and 6.2." 

RESPONSE: 

The above referenced language is contained in Volume lOB, 
Appendix EllJ of the License Application as the Power 
Authority's response to a January 21, 1983 letter from the 
Alaska Department of Environmental Conservation (in Volume 
lOB, Appendix Ell! of the License Application) commenting on 
the Draft License Application. The Power Authority has no 
reason to disagree with the statement. 



Cal-1r-1ENT C . 57 : 

11 4.10.2 Recommendations 

11 1. The report by Peterson and Nichols (1982) should be 
reviewed to determine the level of effort undertaken to 
analyze water quality in the reservoirs. Only a suromary 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 model, which 
is usually applied to smaller reservoirs, and the 
Vollenweider {1976) approach to determining 
order-of-magnitude estimates of phosphorous concentrations. 11 

RESPONSE: 

The Peterson and Nichols (1982) report has been reviewed. 
It analyzes some principle limnological variables governing 
the trophic status of temperate latitude lakes and 
reservoirs {Rast and Lee, 1978) and was judged adequate for 
assessing the trophic status of the Susitna ilydroelectric 
Project reservoirs. The report also examines additional 
predicted characteristics of the project reservoirs which 
should influence the trophic status of Alaskan reservoirs 
but which are not included in the Vollenweider modeling 
effort (see FERC License Application pages E-2-133 through 
136) . 

DYRES1.J: is designed for simulating the dynamics of medium 
size reservoirs, and, in particular, to provide daily 
predictions of the temperature and salinity variations with 
depth and the temperature and salinity of the 1t1ater released 
from the reservoir. 

The validity of DYRESM for use on a small shallow reservoir, 
Wellington Reservoir in Western Australia, and a deep 
montain lake of intermediate scale, Kootenay Lake in British 
Columbia, has been demonstrated (Patterson, Hamblin and 
Irnberger) . 

REFERENCES 

Patterson, J. C., P. F. Hamblin, ·and J. Irr£erger, The 
Application of a Dynamics Simulation IY1odel to Lakes ar:.d 
Reservoirs (undated) . 

~I 
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RESPONSE TO COMMENT C.57 (cont.): 

Rast, \'if. and G. F. Lee, Summary Analysis of the North 
American (U.S. Portion) OECD Eutrophication Project: 
Nutrient Loading - Lake Response Relationships and Trophic 
Status Indices, Corvalis, Oregon (1978), EPA-600/3-78-008. 

Peterson, L.A., and G. Nichols, Water Quality Effects 
Resulting From Impoundment of the Susitna River (1982), 
previously submitted to the FERC on July 11, 1983. 

COI•IMENT C. 58 : 

11 4. 10. 2 Recornmendations 

11 2. If after reviewing the Peterson and Nichols report it 
is determined that more sophisticated modeling approaches 
are required, we recommend a t>Io-phase modeling approach. 
Simulations of flows and temperature profiles can be 
accomplished with a model such as Li'.Rl"l2 (Laterally l\._veraged 
Reservoir Hodel) (Reference 1)). This two-dimensional 
segmented reservoir model is appropriate for flow 
simulations in long reservoirs, where the longitudinal and 
vertical components are of interest. This model can be used 
in conjunction with a model such as E~i {Ecosystem 
Assessment Model) (Reference 2) to predict levels of a wide 
range of water quality parameters. The model can be used in 
either a 1-D, 2-D, or 3-D mode. The model has the 
capability to handle the following constituents: 

"- oxygen and BOD; 
- four phytoplankton groups; 
- three zooplankton groups; 
- benthic organisms; 
- attached algae; 
- four fish groups with 5 life stages; 
- full nutrient cycles for phosphorus, nitrogen, 

silica, and carbon; 
- pH/alkalinity/carbonate system; 

detrital compartments for suspended organic detritus 
and organic sediment; and 

- total dissolved solids. 

"4.10.3 Nodeling References 

"1. Users Guide for LAlli12: Longitudinal~vertical, Time­
Varying Hydrodynamic Reservoir Hodel, .. r. E. Edinger and 
E. M. Buchak, October 1982, EWQOS TR E-82-Draft, U.S. Army 
Corps of Engineers, ~\TES, Vicksburg, Mississippi." 



COM1c1ENT C. 58 (cont.): 

"2. Nethodology for Evaluation of Multiple Power Plant 
Cooling System Effects, Vol. 4 Users Guide to Mode 
Operation, Tetra Tech r Inc. , Aug·ust 198 0 1 EPRI-EA-1111. '' 

RESPONSE: 

No additional or more sophisticated modeling of the 
reservoir is deemed necessary at this time. Relevant 
lirnnological data have been evaluated with respect to the 
need for sophisticated modeling. All indications are that 
the reservoir will be cold, turbid and nutrient-·limi ted much 
of the time. 

Primary production may be higher than predicted and the 
reservoir may be capable of maintaining a larger fi.sh 
population, but all of these are plusses and extensive 
modeling is not necessary to predict them. 

Sophisticated reservoir modeling is typically employed vlhen 
excessive algal growth and resulting taste and odor problens 
are anticipated or significant toxins are expected to build 
up. None of these conditions apply. 

The suggested models vwuld be quite appropriate in some 
instances, but were not thoroughly evaluated since 
additional modeling is not considered necessary in this 
case. 

COJ:.lHENT C. 59= 

"4.11 Salinity in Cook Inlet 

11 The effects of the project on salinity at Cook Inlet should 
be clearly stated. A comparison of baseline and project 
flows at the mouth should be provided to determine the 
possible impacts on saltwater intrusion." 

RESPONSE: 

-

-
The License Application contains a fairly thorough -
discussion of the effects of the project on upper Cook 
Inlet's salinities. Analyses were conducted via computer 
modeling to assess the change of salinities in Cook Inlet 
due to reservoir filling and project operation. .1\ccording 
to the results of this effort, no subs·tantial salinity 
changes are expected to occur in upper Cook Inlet {see FERC 
License Application Exhibit E, Volume SA, pages E-2-100, 
E-2-140, E-2-154 and E-2-174). 

-
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COMMENT C.60: 

"4.12 Groundwater Interaction in Sloughs 

"Flows in sloughs and side channels occur as a result of the 
combination of mainstem flov1s, local inflows, and 
groundwater flows. During low mainstern flows, local inflo>JS 
dominate. The APA has stated that local inflows as small as 
1 cfs are sufficient to permit outmigration of fry. 
However, such small flows may pass through the downstream 
berms rather than over them, thus blocking outmigration of 
fry. 

11 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. 11 

RESPOHSE; 

!t is possible that flows less than 1 cfs may occur in 
sloughs. It is also possible that ~inimal flows may flow 
entirely through, rather than over, the downstream 
substrates of slough mouths. Natural stranding of juvenile 
salmonids by this mechanism is not uncommon. 

Estimates of the number of fry in the Susi·tna River which 
might be expected to be affected by this phenomenon are not 
presently feasible. 

Mitigation is possible, and may be accomplished in several 
ways. Regulation of mainstem discharge sufficient to 
provide a backwater effect to elevate water levels at the 
slough mouth could alleviate this possibility. Low level 
weirs could be placed in sloughs suspected of experiencing 
this type of phenomenon. Additionally, accumulations of 
gravel at the mouth of a slough could be removed to allow 
discharge from the slough to flow on the surface. The 
dynamic nature of slough hydrology and morphology, as well 
as the ongoing studies of riverine habitat and mitigation 
techniques, will further address this subject. 



COHMENT C.61: 

"4.13 Navigation 

"A discussion of the impacts on navigation has been 
presented in Application Section 2.6.3. The discussion 
should be expanded. 

"The range of depths and velocities for navigability at key 
cross sections should be indicated. The expected number of 
days that these conditions would occur in a given year 
should be included for both baseline conditions and project 
conditions. The discussion should also include impacts on 
snowmobile travel during freezeup." 

RESPONSE: 

Figures E.2.63 and E.2.64 of the PERC Licenbe Application 
present maximum water depths at 63 cross section locations 
in the Devil Canyon to Talkeetna reach for selected 
discharges. These depths were determined from water surface 
profile sirnulations. An update of these water surface 
elevations was recently undertaken and is presented later in 
this discussion. 

Based on depth-discharge relationships obtained from the 
simulation presented in the License Application, a discharge 
of 6,500 cfs would be required to maintain a navigable depth 
of 2.5 feet throughout the Deveil Canyon to Talkeetna reach. 
Using this flow as a minimum criterion for na_vigation, 
Table C.61.A below presents the percent of time that 
navigation in this reach would be restricted under natural 
conditions. In Hay, navigation problems would be 
encountered 31 percent of the time. However, these low 
flows vlCuld normally occur in early to mid-May when the 
Susitna River is ice covered and not used for navigation. 
In June or July, there would not be restrictions to 
navigation due to low flow. In August navigation is seldom 
restricted, but during September navigation problems could 
be expected about 9 percent of the time. 

-

-
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RESPONSE TO COHNENT C.61 (cont.): 

Table C. 6l.A 
Frequency of Non-Navigability of 

Devil Canyon - Talkeetna Reach Resulting Fron1 
Low Flow Conditions 

Percent of tine flow less than 6,500 cfs 

vJatana -
Month Natural Conditions Watana Alone Devil Canyon 

May 1 31. o2 10 3 10 3 10 3 

June 02 03 .,3 
.;) 10 3 

July 02 03 03 
., 

0..) 

'") .... OJ 03 August 1 . 5 .. 0..) 

8.6 2 53 03 
., 

September 0.) 

1 Includes both ice cover and ice free conditions. 

2 Based on duration table of daily values for each month 
for the Susitna River at Gold Creek. See License 
Application Figure E.2.39. 

3 Based on 32 years of monthly simulations. Values 
represent percent of time mean monthly flow is less than 
6,500 cfs. For with-project conditions, flow during the 
month would be expected to show considerably less variation 
than during natural conditions because of the regulation 
provided by Watana. However, some natural variability will 
be introduced because of the contributing drainage area 
downstream from Watana/Devil Canyon. 

The effect of high velocities on navigation was not 
addressed in the PERC License Application. If it is assumed 
that the limiting velocity for navigability is approximately 
10 feet per second, based on the HEC-2 simulations 
(PJ.l 1982), velocities would only restrict navigation at 
flows above 40,000 cfs. The percentage of time that high 
natural flows would restrict summer navigation is presented 
below: 



RESPONSE TO COMNENT C.61 (cont.): 

Honth 

I•lay 

June 

July 

August 

September 

Percent of Time Natural Flows of 
40,000 cfs Exceeded 

0.9 

10 

3 

4.4 

• 2 

The effect on navigation of the filling of Watana Reservoir 
is discussed in the License Application (page E-2-99). A 
minimum flow of 6,000 cfs at Gold Creek will be provided in 
Hay, June, J-uly and. Septernber 20 to 27. Because this flow 
is less than the 6,500 cfs suggested as a navigation 
requirement, some navigational difficulties could occur. 
However, appropriate mitigation measures including dredging· 
and channel marking could be undertaken to ensure that the 
navigation problems do not occur. From July 27 through 
September 19, flow will always be greater than 6,500 cfs, 
thereby maintaining an adequate depth for navigation. 

Because the maximum discharge of Watana during filling will 
be 30,000 cfs, navigation problems caused by high velocities 
will not occur (local inflow will rarely be greater than 
10,000 cfs). 

The percent of time that navigability will be affected by 
depth during project operation is discussed on pages E-2-138 
and E-2-173 of the FERC License Application. The analyses 
are based on the assumption that navigation problems 
resulting from inadequate depth occur at discharges of 6,500 
cfs or less. These analyses are based on monthly averages 
and thus \vould vary slightly from a daily analysis. The 
frequency at which navigation problems will occur is 
presented above in Table C.6l.A. 

During Watana operation, the analyses indicate that although 
navigational difficulties due to depth restrictions will 
occur more often in June, the navigability during August and 
September would be improved. If navigation limitations due 
to high flow are considered, there would rarely be 
limitations to navigation during Watana operation. A 
discharge of greater than 40,000 cfs will occur at a 
frequency of one in 50 years. 

-
-

-

-
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RESPONSE TO cm~lENT C. 61 (cont. ) : 

For Watana/Devil Canyon operations, navigation restrictions 
due to low flovl will occur 10 percent of the time in M:ay and 
June but will not occur in July, August, or Septew~er. 
Because of the potential for greater release flows in the 
early years of Devil Canyon operation, there may be a 
greater frequency of navigation difficulties due to high 
flows (i.e., about one year in ten for a period of one or 
two weeks). However, the frequency of occurrence will be 
less than under natural conditions. 

As previously mentioned, a refinement of water surface 
profiles was undertaken in the fall of 1983. These updated 
water surface profile simulations were based on staff gauge 
data collected by the Alaska Department of Fish and Game 
(ADF&G 1983, and ADF&G unpub-lished data) and on additional 
cross sections. The results of these studies indicate that 
the mainstem Susitna is navigable at a flow of 5,000 cfs. 
At this flow, a minimum depth of 2.66 feet is provided for 
mainstem navigation. Therefore, since a summer flow of at 
least 6,000 cfs will be provided during proJect operations, 
mainstem navigation would not be a problem. Under natural 
conditions, if 5,000 cfs is assumed to be the limiting flow 
for navigation, navigation would be restricted 2 percent of 
the time during the month of September. Therefore, the 
percent of time the mainstem is navigable would be sTightly 
improved during project operation. 

Because of the regulation provided by Watana reservoir, 
summer \vater levels will be reduced an average of two to 
four feet (FERC License Application page E-2-106). 
Therefore, although conditions will be suitable for mainstem 
navigation almost all of the time, it may be necessary for 
boaters to dock their boats a further distance from their 
destination point than would otherwise be necessary under 
natural conditions. For example, an angler or hunter 
wishing to go to a specific location may find that he/she 
must travel an extra distance by foot. 

Dmmstream from Talkeetna, mainstem >vater depths are 
expected to be adequate for navigation during the May 
through September period (see page E-2-139 of the FERC 
License Application). 

\'linter transportation, including snowmobile travel may be 
delayed at all locations downstream from Watana due to 
possible delay in freeze-up. Depending on the 3everity of 



RESPONSE TO COMrilENT C. 61 (cant. ) : 

the winter and the downstream location, the delay ii.:. 
freeze-up could range from several days to months. 

REFERENCES 

Harza-Ebasco 1 Susitna Hydroelectric Project Lower Susitna 
River, Water Surface Profiles and Discharge Rating Curves, 
Draft Report (October 1983), previously submitted to the 
FERC on November 3, 1983. 

COMNENT C.62: 

"4.1_~ Catastrophic Failures. 

The effects of catastrophic failure of one or both of the 
dams should be addressed in the EIS. Even though a remote 
risk, catastrophic failure could have profound effects on 
human life, v,rildlife, vegetation, fisheries, anci 
transportation facilities. 

"Analysis should include catastrophic failure of either dam, 
and should include failure of the upper dam causing 
subsequent catastrophic failure of the lower dam. 

"The extent of inundation due to catastrophic failure should 
be mapped on a scale equivalent to that used for Figures 
E.2.12 through E.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 data should be provided on vegetation 
destruction, wetland loss, debris accumulation, debris 
volume discharged to Cook Inlet, sediment movement, fish 
habitat losses, and wildlife impacts." 

RESPONSE: 

Hypothetical dam failure scenarios due to simultaneous 
occurence of an earthquake and the probable maximum flood 
were developed during feasibility studies for Watana Damr 
for Devil Canyon Dam, and for a domino-type failure of the 
two dams. Also included \·;as a dam break hydrograph for the 
Hatana Cofferdam. This investigation utilized the National 

-

Weather Service Flood Forecasting Hodel, DAMBRK {Susitna -

-



-

RESPONSE TO COl'll•lENT C. 6 2 (cont. ) : 

Hydroelectric Project Hypothetical Dam-Break Analyses, 
1982). 

The study analyzes cases of floodwaves routed approximately 
5 river miles downstream fron Talkeetna. Information is 
provided on wave height and velocity along with the duration 
characteristics of the released water. 

The United States Cornmi ttee on Large Dams, knm·m as "USCOLD" 
has drafted a "Hodel Law for state Supervision of Safety of 
Dams and Reservoirs". Federal dams and reservoirs also have 
dam safety plans including measures for advising the public 
of downstream flooding resulting from a catastrophic 
failure. These emergency operation plans are prepared after 
final design and prior to reservior operation. Similar 
procedures will be considered for the Susitna Project. 

REFERENCES 

Acres American, Susitna Hydroelectric Project Hypothetical 
Dam-Break Analyses, Task 3 - Hydrology (March, 1982). 

COMMENT C.63: 

"5.1 General Comments 

"The EIS should be rr..ore quantitative 'chroughout the 
assessment of impacts on the fish resources of the Susitna 
River Basin. The application 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." 

RESPONSE: 

The Pmver Authority has a stated policy that there will be 
no net loss of fisheries' resources as a result of this 
Project. 

To achieve this policy, the Power Authority has expended 
extensive time and resources on the study of existing 
conditions and on the development of potential impact 
scenarios. Also, they have developed mitigation plans to 
avoid or minimize these impacts. 



RESPONSE TO COMMENT C.63 (cont.): 

l1uch of the information on these studit::s was presented in 
the FERC License Application. Ongoing studies will continue 
to refine the analyses already completed and are designed ·to 
develop final mitigation plans that will have a high 
likelihood for success. 

Each habitat can be given a specific potential for impact. 
This can range from habitats that are expected to have no 
impact {e.g. r tributary habitat) to potentially significant 
impacts (e.g., slough, side-channel and mainstem habitats). 
These potential impacts were extensively described in the 
License Application. 

The ability to precisely determine a fixed value for numbers 
of fish within each habitat is not completely achievable nor 
is it. practical to develop such a number. The reason fer 
this is that the nu:rnbers of fish in each habitat show 
extensive variation in response to natural (e.g., freshwater 
and marine survival) and man-caused (e.g., sport and 
commercial fishing) conditions in an extremely dynamic 
environment. The goal of past and future studies is to 
determine the relative magnitudes of fish numbers in the 
various habitats, the habitat requirements of the fish, the 
degree to which the project will change this habitat and the 
mitigative measures to avoid or minimize those impacts. 

Several data reports of quantitative and qualitative aquatic 
effects related to the project have been forwarded to the 
FERC. The Alaska Department of Fish and Game's Basic Data 
Report for the 1983 field season and the comprehensive 
instream flow assessment of project effects will be 
completed in the normal course, as have similar reports for 
prior years. Both of these reports will be forwarded to the 
FERC and resource agencies. They will provide additional 
refinement of similar data from prior years concerning the 
number of fish expected to be impacted. 

A preliminary assessment of aquatic impacts, which included 
· some data on the number of fish expected to be affected in 
each habitat type, has been assembled and forwarded to the 
FERC. This report was compiled by the Arctic Environmental 
Information and Data Center (1983) and contains additional 
information about the number of fish expected to be affected 
in some habitat types. Specific spawning sites andior study 
areas are identified in Figure AS; commercial salmon catch 
figures are listed in Figure A3; temporal utilization of 
mainstem, slough and tributary habitats is addressed in 
Figure A4; salmon species counts in tributaries are listed 
in Figure A6; fish wheel, tag/recapture and sonar estimates 

-

-

-



-

RESPONSE TO COr<ll-rENT C. 6 3 (cont. ) : 

of salmon escapements are listed in Figure A7; and slough 
escapement counts for the middle river are listed in 
Figure A8. 

REFERENCES 

AEIDC, Susitna Hydroelectric Project 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 PERC on October 31, 
1983. 

COJ'viMENT C . 6 4 : 

"5. 1 General Comrnents. 

"Substantially more information is required before 
quantitative assessments of fish resources and the affect of 
dam construction and operation in 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, \·.;rater velocity, habitat type, and other 
appropriate variables that may be used in the assessment of 
impacts associated with the projected flow regime. Also, 
difficulties in sampling of the mainstem river may ha-..re 
influenced the relatively lmv estimate of salmon spavmers in 
the mainstem. Corrective factors or alternative methods 
should be devised to solve this problem." 

RESPONSE: 

A. 

B. 

Additional quantitative and qualitative data are being 
collected and analyzed to refine current information. 
A summary of relevant fisheries information was 
presented in Appendix P.. of the Arctic Environmental 
Information and Data Center Report dated October 1983 
(AEIDC, 1983). Alaska Department of Fish and Game 
Basic Data Reports for 1983 and a summary instream flow 
assessment of project impacts are expected in 1984. 
These past and future reports will specifically address 
the habitat relationships between fish and flow for 
existing and with-project conditions. 

Mainstem spawning is difficult to identify in any 
glacial river with high concentrations of suspended 



RESPONSE TO COJ:wil'1ENT C. 6 4 (cont. ) : 

sediments that restrict visibility in the river to zero 
throughout the sampling period. Four methods have been 
used to identify rnainst.em salmon spa\·<ning: electro­
shockers, drift gill nets, egg deposition pumps and 
visual assessment. Following extensive efforts ov-er a 
v-lidespread u.rea from Cook Inlet to Devil Canyon, twelve 
mainstem spawning sites were observed in 1981 between 
river mile [HM] 68.3 and RM 135.2 {see Table E.3.13 of 
the License Application), of which six were above the 
Chulitna River confluence. These sites were observed 
to be utilized by chum and coho salmon. In 1982 eleven 
mctinstem spawning sites were observed between RM 114.4 
and RI1 148.2. These sites were observed to be 
predominantly utilized by chum salmon. 

Based on information gathered thus far, it seems 
reasonable to assume that the ~~tent of mainstem 
spawning is rather limited. The reasons for this wcu:d 
potentially include: unsuitable and unstable 
substrates, poorer uater quality (higher r;ediment 
transport) , lack of groundwater upwelling and 
associated temperatures that are greater than 0°C, 
scouring action due to ice processes, and flow and 
velocity conditions that are unsuitable or not utilized 
by fish for spa\vning and incubation. 

REFERENCES 

AEIDC, Susi tna Hydroelectric Proj ec'c Jl.~quatic 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 PERC on October 31, 
1983. 
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COivil'-'lENT C. 6 5: 

"5.1 General Corrunents 

"Hhen 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." 

RESPONSE: 

The Alaska Power Authority agrees that any quantitative data 
presented in the EIS should be both in the text and in 
appropriate tables or charts. The accuracy and precision of 
the data, as well as the accuracy of the data base and/or 
model used, should also be thoroughly discussed in the EIS. 

COIYllvlEN'I' C. 6 6 : 

"5.1 General Comments 

"Comments by Alaska Departraent of Fish and Game and Alaska 
Department of Environmental Conservation (both letters dated 
13 January 1983) state that the present fish resources data 
base is often insufficient. The Alaska Power Authority 
response was that the data are adequate for evaluating the 
magnitude (worst case) of potential impacts to the selected 
evaluation species. However, the application developed a 
worst-case scenario for only those salmon that use the 
slough habitats and not those juvenile and adult fish that 
use the mainstem and side channel habitats. 7:otal 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 inpacts short 
of a total loss estimate." 

RESPONSE: 

The FERC License Application contains no worst-case scenario 
for any fish species. It does specifically address expected 
project related impacts to slough spawning salmon and 
proposes specific mitigative measures for attempting to aid 
them (FERC License Application pages E-3-148 through 178) . 
The License Application does not ignore other fish species 
which use the river, but proposes that they will be less 
seriously impacted by the project than slough spawning 
species. At present, a total loss of juvenile and adult 
fish that use the mainstem and side channel habitats is not 



RESPONSE TO CO~~ENT C.66 (cont.): 

expected. In fact, the Power Authority has a stated policy 
that there will be no net loss of production. To assure 
that this ¥Jill be achieved, the Pov.rer Authority has proposed 
the mitigative meo.sures in the License Application that are 
designed to avoid or mininize any potential losses. In 
addition, the Power Authority has been and will continue to 
fund studies designed to refine the quantification of 
impacts to the aquatic system. From these studies, the 
detailed final design for mitigative techniques will be 
made. 

The worst-case scenario developed in the License Application 
consists of an assumption that all habitat which is directly 
affected by the mainstem discharge might beco~e unsuitable. 
In terms of adult salmon spawning habitats, if all salmon 
spawning habitats in the Devil Canyon to Talkeetna reach 
become unsuitable, only a sn.::tll fraction of the total 
escapenent to the Susitna Basin would be affected. All 
Chinook salmon which en•cer the reach spawn in tributaries 
which will not be affected by project inciuced changes. This 
escapement is only about 6-7 percent of the escapement past 
the Sunshine Station as shown in License Application 
Figure E.3.9. Nost, if not all, of the pink salmon and coho 
salmon escaping to the reach upstream of Talkeetna also used 
tributary habitats for spawning. ADF&G has estimated that 
less than 20 percent of the chum salmon escapement into this 
reach spawn in side slough, side channel or mainstem 
habitats, the remainder spawn in tributaries. The 
escapement of chum into the upper reach is only ahout five 
to seven percent of the chum escapement past Sunshine. .A_ll 
of the sockeye salmon utilizing the reach upstrean of 
Talkeetna utilize side slough habitats which could be 
affected. However, based on the 1981 and 1982 escapement 
estimates (License Application Figures E.3.8 and E.3.9), the 
escapement of sockeye into the upper reach constitutes less 
than one percent of the escapement past the Sunshine 
Station. Based on these numbers, a worst case scenario 
affects only a small fraction of the total escapement of 
salmon into the Susitna River. 

CO~!l>1ENT C • 6 7 : 

"5.2 Sampling Effectiveness 

"The EIS should evaluate the effectiveness of the sampling 
techniques and sampling program in relation to the goal of 
providing an accurate assessment of impacts on the fishery 
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CO!I'w1ENT C. 67 (cont.): 

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 and would enhance the collection of the data 
during subsequent years [5] ." 

"5. The discussion of methodology in the application 
identified a few sampling programs that did not provide 
accurate data (primarily sonar counts) . This type of 
discussion and evaluation should extend to each sampling 
progru.n." 

RESPONSE: 

The evaluation of sampling techniques and sampling programs 
are generally described in supporting project documents 
(e.g., the ADF&G reports and analyses on field studies, 

ADF&G procedures manuals, methodology reports by AEIDC, 
etc.). These sampling techniques and sampling programs have 
been developed through extensive discussions among various 
members of the Susitna aquatic studies team. Nembers of 
this team include representatives from the Power Authority, 
Alaska Department of Fish and GarJe (ADF&G) Suhydro Study 
Team, E. Woody Trihey and Associates, Harza-Ebasco Joint 
Venture, Arctic Environmental Information and Data Center, 
Woodward-Clyde Consultants, and R&M Consultants. Also, the 
input of various resource agencies has been elicited through 
correspondence, consultation and workshops. The actual 
studies are developed through identification of potential 
impact, need for study and leve.l of study possible with 
existing resources. In general, standard procedures that 
utilized state-of-the-art techniques have been used to the 
extent possible. 

The License Application has not provided extensive detail on 
techniques used, primarily because of the large amount of 
materials that would need to be added. Thus, the cor.mentor 
is referred to the supporting documents {e.g., reports by 
various study team members) for additional detai 1. 

The reference to the inaccuracy of the sonar data is not 
completely correct. While the sonar counts at some 
locations were inappropriate to use for estimating 



RESPONSE TO COMHENT C.67 (cont.): 

escapement, these counts did provide accurate data on 
escapement ti~ing and durations. 

CONNENT C.68: 

"5.3 Data Insufficiencies Below Talkeetna 

"Additional fish habitat preference data and flow 
characteristics data are needed to assess impacts downstream 
from Talkeetna. A greater proportion of the Susitna River 
fishery resources use this downstreao reach, but ~ 

insufficient data is available to characterize fish habitat 
usage and other ecological relationships. These data are 
needed because of the potential effect of even a small 
change in the flovl regime on this proportionately larger 
resource base." 

RESPONSE: ~ 

Refer to Response to Comment B.S. 

CONNENT C.69: 

11 5.3 Data Insufficiencies Below Talkeetna 

"Field studies are needed to characterize the use of 
habitats by fish (e.g., correlate environmental variables 
with the habitat characteristics of e2ch life stagej and to 
describe the changes in these habitats that may be caused by 
the proposed flm,r regime (e.g., changes in water velocity, 
food availability, and habitat structure)." 

PESPONSE: 

Refer to Response to Comment B.S. 
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COI.U:.1ENT C . 7 0 : 

"5.4 Habitat Changes During High Winter Flows 

"The effect of high winter flows during dam operation on 
overHintering fish in the mainstem and side channels should 
be addressed in the EIS. An incremental analysis of water 
flov1 and fish habitat quality is needed 'co describe how 
available habitat will change with increased winter flows." 

RESPONSE: 

We agree that the EIS should discuss the effect of high 
winter flows on overwintering fish in the mainstem and side 
channels. However, we question whether an incremental 
analysis of winter flows and fish habitat quality is 
necessary or possible. The with-project winter flew will 
likely alter existing overwintering habitats and provide at 
least as much habitat for overwintering· fish. 

Winter flow will be a function of the availability of water 
and energy demand and will necessarily vary between the 
established maximum and minimum flow limits. Thus, the need 
for an incremental analysis may not be as important as 
during summer when it may be desirable to minimize flow from 
an economic standpoint as well as to increase flow because 
of fishery considerations. 

The Power Authority anticipates that a qualitative analysis 
of habitat and winter discharge should be sufficient. 

COf.'ll1ENT C. 71 : 

ns.4 Habitat Changes During High Winter Flows 

"Water velocities through a variety of habitat types should 
be projected for expected winter flow volumes. The effect 
of these winter water velocities on overwintering fish and 
life stages should be determined. 

"This analysis would require water velocity data through 
several habitat types and correlation of these data with 
fish habitat characteristics obt~tned from field data 
collection or literature review . 

"6. The application has noted that increased winter flows 
will inundate side channels and provide more habitat, but it 
does not describe the type of new habitat in terms of water 



C0~~1ENT C.71 (cont.): 

velocities and species utilization. It is possible that the 
projected winter flows may cause water velocities that are 
too great for some overwintering fish species or life 
stages." 

RESPONSE: 

The Power Authority is not of the opinion that projected 
winter flows >till cause water velocities that are too great 
for some overwintering fish species or life stages. We 
expect that the maximum average velocities will be less than 
the 3 feet per second. Ice covers tend to reduce 
velocities, not increase them. 

Mainstem, side channel and side slough water velocities in 
the Devil Canyon to Talkeetna reach for expected winter 
flows may be determined through ice simulation modelings. 
Ice modeling could prov~de the mainstem velocities directly. 
The velocities in the side channels and side sloughs ~or 
these winters flows could be obtained in the follm1ing 
manner. The mainstem stage at the upstream berms could be 
computed through the ice simulation modeling. The mainstem 
stage could then be used in conjunction with the slough or 
side-channel discharge versus mainstem stage relationships 
determined by the Alaska Department of Fish and Game to 
compute the discharge and velocities in these habitats. 
Once these \'Tinter water velocities have been computed, the 
effect on overwintering fish and life stage could be 
examined. This could be accomplished using a correlation of 
the velocity data with fish habitat characteristics obtained 
from field data collection and literature review. 

COM!1ENT C . 7 2 : 

"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 such a fish and, if so, the EIS should address this in 
the impact analysis." 

RESPONSE: 

Fish species which are adapted to turbid waters are probably 
often adapted to darkness or low light conditions. The 
burbot is found to be active in low light (but not turbid) 
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RESPONSE TO CO~lliENT C.72 (cont.): 

conditions in many places (Scott and Crossman, 1973). The 
night active burbot even shows an adversion to a day active 
pattern during \'linter {Schv:asserman, 1980). 

Although surrmer turbidity levels in the Susitna River will 
decline significantly due to the proposed project (down to a 
range of 10 to 50 NTUs) , light penetration through the water 
column will still be substantially reduced in areas affected 
by mainstem discharge. As a result, it is not likely that 
fish species such as burbot will be affected. 

REFERENCES 

Scott, l'l. B. ai:d E. J. Crossman, Freshwater Fishes of 
Canada, Bulletin 184, Fisheries Research Board of Canada 
(1973). 

Schwasserrnann, H. 0., Biological Rhythms: Their .hdaptive 
Significance, in Environmental Physiology of Fishes 
M. A. Ali, ed. (1980). 

COHMENT C.73: 

"5.6 Food Habitat of Fish 

"The food habits of Dolly Varden char, rainbow trout, 
sculpins, burbot, round whitefish, and other fish shoula be 
described in the EIS. Analysis of fish food habits is 
important to the understanding of trophic level 
interactions, population dynamics, and the impact of the 
hydroelectric projects on fish resources. For example, 
Dolly Varden char, rainbow trout, and sculpins may consume 
juvenile salmonids and their eggs. Predation by these fish 
may increase because of the less turbid waters after dam 
construction. If more food is 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 literature, then food habits of fish 
collected from the Susitna River should be analyzed. All 
relevant life stages should be investigated." 



RESPONSE TO COHNENT C.73: 

FERC License Application Exhibit E does not discuss fish 
food habits in the Susitna River. Analysis of the food 
habits of selected fish have been addressed in other studies 
for the Susitna Project (Riis and Friese (1978); and ADF&G 
Susitna Hydro Aquatic Studies Phase II Reports (1983}). 

Primary productivity or secondary productivity (and thus 
fish food) may be beneficially affected in areas 
continuously inundated by mainstem discharges. Although 
there will be a major reduction in solids in the reservoirs 
due to settling, the turbidities anticipated in the mainstem 
will range from 10 to 50 NTUs during the spring through fall 
period. Within this range, it is difficult to determine if 
light penetration will increase and there will be a 
corresponding increase in productivity. Additional studies 
are continuing to help refine the estiMates on this range. 
P.t present, it is anticipated that concentratior.s of 
"glacial flour" sized suspended sediments· \·!ill remain 
substantial in the mainstem areas of the middle river and 
may continue to retard fish food production. Riverine areas 
scoured of fine sediments (clays, silts and sands) but 
subsequently influenced by water that has few, if any, 
sediments that will settle out, may experience increased 
fish food production. The reason for this is that water 
discharged from the reservoir will primarily have particles 
of less than 5 microns in size. These particles should not 
readily settle out in areas below the dams. They vlill 
continue to naintain the turbidity between 10 and 50 NTUs 
but will readily pass through the system. Some of the 
existing sediments below the dams will be scoured away and 
nevl interstices between the gravel and cobble should become 
available. This should provide additional benthic habitat 
and potentially enhance fish productivity through increased 
benthic production (see Response to Comment C.50). 

If the reduction in turbidities does not result in a 
substantial increase in water clarity, then predator/prey 
interactions may not be changed. If clarity is 
significantly improved, these interactions may change. 
These potential changes are largely unpredictable at 
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RESPONSE TO COl·IMENT C.73 {cont.): 

present, particularly for a large glacial system such as the 
Susitna River. 

REFERENCES 

Riis, J.C. and N.V. Friese, Fisheries and Habitat 
Investigations of the Susitna River - A Preliminary Study of 
Potential Impacts of the Devil Canyon and Watana 
Hydroelectric Projects (1978}. 

Alaska Department of Fish and Game, Susitna Hydro Aquatic 
Studies Phase II Reports (1983), previously submitted to the 
PERC on October 31, 1983. 

CO}ll1ENT C. 7 4: 

"5.7 Changes in Slough Habitat Morphology 

"The probability of modifying slough habitat morphology, or 
severely altering its capacity as a fish habitat as a result 
of stabilized post-construction flows, should be discussed 
in the EIS. Present summer flows are rel&tively great and 
serve to flush accumulated materials from the sloughs. 
Projected stabilized 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. If no actions are taken, then these slough 
habitats may lose their value to fish." 

RESPONSE: 

It is anticipated that slough habitat morphology will be 
modified as a result of the Susitna Project (License 
Application page E-2-113). Lower summer flows may result in 
debris jams and beaver darns and these blockages may lead to 
pending of sloughs. The projected stabilized flows and 
construction of berms at the upstream entrance of sloughs 
may allmv eroded bank soil and debris to accumulate and 
vegetation to colonize the slough habitat. liowever, as 
discussed in the License Application (page E-3-168), the 
mitigation plan provides for cleaning gravel in three 
sloughs per year. This gravel cleaning will also entail 
removing vegetation, debris and beaver dams. Therefore, 



RESPONSE TO CO~~ENT C.74 (cont.)~ 

productivity of the sloughs will be maintained as part of 
the fisheries mitigation program, and is not expected to be 
adversely affected over the long run. See also Response to 
Comment B.9 for a discussion of proposed slough modification 
and mitigation activities. 
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COM1•1ENT C . 7 5 : 

"5. 7 Changes in Slough Habitat t-iorphology 

"Studies are needed to examine the rate of sediment and 
debris accumulatio~7 t~n slough areas and the resultant 
effects on fishes L ." 

"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 impacts on the fishery resources." 

RESPONSE: 

Because the upstream berms in the side sloughs \vill se lC.orr. 
be overtopped during project operation, the side sloughs 
should become similar- in character to the upland sloughs. 
The rate of debris and sediment accumulation ir.. existir_g 
side sloughs should then become similar to the rate of 
debris and sediment accumulation now occurring in the upland 
sloughs. We are not able to quantify the rate that these 
upland sloughs are accumulating sediment and debris other 
than to say that this process will occur over a long period. 

We are not aware of any methodology to determine the rate of 
debris accumulation. However, studies are planned to 
determine the rate of sediment erosion and deposition in the 
sloughs. Hand calculations will be prepared to determine 
whether erosion or deposition will occur. The resultant 
effects on fish will be investigated after these 
calculations have been prepared. 

If the effects of debris and sediment accumulation are 
significant, they will be mitigated as per the discussion on 
slough gravel cleaning on page E-3-168 of thi License · 
Application. It is anticipated that maintenance of all 
productive sloughs will be accomplished on a 4- to 5-year 
cycle (see Responses to Comments B.9 and B.51). The annual 
cost for this mitigation measure is expected to be $600,000. 



CONMENT C.76: 

"5. 8 ~litigation Measures in Slough Areas 

Mitigation measures to protect slough habitats that are 
important to spawning salmon (as well as rearing fish) 
should be evaluated further in the EIS. This evaluation 
should assess the probability of creating usable spawning 
habitat of high quality through modification of the slough 
habitat and gravel cleaning. This evaluation should assess 
the effect of greater turbidity during winter months 
(post-construction) on embryo and alevin survival in 
relation to restructured slough habitats that admit 
backwater flows. Also, the probability of successfully 
enhancing embryo and alevin survival by g-ravel cleaning 
should be determined (e.g., review the literature and 
identify why previous applications were or were not 
successful). The accessibility of the prcposed "Gravel 
Gertie" to slough areas and the effect of its operation on 
existing fish should be addressed. Also, the frequency of 
gravel cleaning should be estimated fromr§Tdiment 
accumulation studies in the slough areas . 

"8. The application has proposed restructuring of sloughs 
and gravel cleaning as mitigation measures, but it has not 
evaluated the probability of success of these techniques. 
Further literature review is needed to ensure that these 
measures will be successful or at least to provide an 
estimate of their likelihood to succeed." 

RESPONSE: 

Measures to protect or enhance the spawning habitats 
currently utilized by adult salmon in side sloughs are 
dicussed in the License Application in Exhibit E, Chapter 3, 
Seetion 2.4, page E-3-141. Additional information on the 
feasibility of measures to protect the slough spawning 
habitats is presented in the Response to Comment B.9. As 
described in both of these, the creation of usable spawning 
habitat of high quality through modification of slough 
habitat and gravel cleaning has been successful on other 
stream systems (Allen, et al., 1981; British Columbia, 
Department of Fisheries, 1980; Gerke, R., personal 
communication; King, D., personal co~munication; Lister, et 
al., 1980; Reeves and Roelofs, 1982; Bachen, 1983). Based 
on these reports and communications, there is no reason to 
believe that these same techniques cannot be applied to 
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HESPONSE TO COHMENT C.76 (cont.): 

sloughs on the Susitna River or that they should not be 
similarly successful. 

Increased turbidity during winter months is not expected to 
cause any changes to embryo or alevin survival in slough 
habitats that adnit backwater flows because (1) both of 
these life stages are expected to be present upstream of 
these backvlater areas; (2) turbidity is not the causative 
factor of mortalities to these life stages--it is the 
sediment related to turbidity that generally causes the 
problem; (3) the reservoirs will act as settling basins, 
thus significantly decreasing the amount of settleable 
solids (studies are currently continuing to determine if any 
materials will settle downstream of the dams or if they will 
be passed through the system); and (4) the goal oi the 
slough modification program will be to restrict entrance of 
mainstem waters into the sloughs (through the use of berms) 
and utilize clear groundwater (the reason for the 
restriction is to maintain stable flows in the slough by 
excluding potentially damaging overtopping flows). 

The probability of successfully enhancing ewbryo and alevin 
survival by gravel cleaning was clearly demonstrated by 
Andre\'l (1960). Andrew states that "to obtain high 
egg-to-fry survival in salmon spawning areas, it is 
necessary to provide and maintain high gravel permeability 
and this can be achieved by removal of fine particles from 
the gravel substrate." 

The "Gravel Gertie" or a similar device to clean fine 
sediments from the gravels can be transported to any of the 
sloughs by any one of several potential means including 
boat, railroad or helicopter. The device will be operated 
follm·ling emergence and out-migration of the salmonids so as 
to minimize direct effects on fish. The frequency of 
cleaning was estimated to be every 4 to 5 years (License 
Application page E-3-168}. However, careful monitoring 
during initial years of operation will better define this 
need. See also Response to Comment B.51. 
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COHlvlENT C. 7 7: 

n 5. 9 Population Levels of Fish Near Access Roe<.ds and 
Transmission Line Corridors 

"The population level of fish inhabiting the streams near 
the access road and transmission line corridors have not 
been established. Studies should establish point population 
estimates in the nearby stream channels that will be 
affected. 

"These estimates would provide a basis for the assessment of 
impacts and the success of resulting mitigation measures 
that may occur because of activities related to dam 
construction. 

"An electroshocker and block seines could be used to 
quantify the species and number of fish within a given 
reach. The sampling period should correspond to the period 
of juvenile salmon availability, if they are suspected to 
inhabit the stream." 

. .... 
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RESPONSE TO CO!>'f.J.1"..ENT C. 7 7: 

Please refer to VolmJe 6A, Chapter 3, page E-3-70 of the 
License Application for a general description of streams and 
fish species of the transmission corridor. See License 
Application Tables E.3.21, E.J.22, and E.3.23 for lists of 
the species present in the streams to be crossed by the 
transmission corridors. Also, it is anticipated additional 
survey work will be conducted during the suroiT.er of 1984 to 
confirm or supplement the list of fish species and their 
relative abundances in the streams that will be crossed by 
either the access road or the transmission line corridors. 
In addition, basic stream morphological characteristics will 
be determined to facilitate the use of appropriate design 
criteria and generation of an acceptable cons-c.ruction 
practices manual. Proper construction techniques will 
result in very little impact to the fish resources of the 
streams. Therefore, probably no mitigation will be 
necessary. 

Also, please see Exhibit E, section 2.3.4, page E-3-141, of 
the License Application for a thorough discussion of 
anticipated impacts to fish in streams Of the transmission 
line corridor. 1982 population estimates of fish inhabiting 
some of the streams near the access road are available in 
the ADF&G 1982 Final Data Reports, Volume 5. (See Data 
Index provided in Response to Comment B.J7.) Studies of the 
key streams near the access road were conducted by AFD&G in 
the summer of 1983. Results of these studies should be 
available in the spring of 1984. 

The use of an electroshocker and block seines is appropriate 
if the stretch to be sampled is salmonid rearing habitat or 
if it is the right period for juvenile salmon or resident 
species to be present. 

REFERENCES 

Alaska Department of Fish and Game, Susitna Hydro Aquatic 
Studies Phase II Basic Data Report, Volume 5: Upper Susitna 
River Impoundment Studies, 1982 (1983), previously submitted 
to the FERC on October 31, 1983 . 



CO.lVllviENT C • 7 8 : 

"6.1 General Comments 

"The application presents extensive data on wildlife habitat 
and wildlife species within the basin. Studies have been 
conducted on all major vertebrate v'lildlife groups: 

0 Big game (e.g., moose, caribou, brown bear, black bear: 
dall sheep) . 

o Furbearers (e.g., marten, beavers). 

0 Raptors (e.g., bald eagles, golden eagles). 

o Waterbirds (e.g. , swans) . 

o l~ongame birds and mammals (e.g., warblers, voles). 

"The infornation contained in the application is genera::!..::..y 
adequate to evaluate impacts withic the middle and upper 
basin for all wildlife groups except big game. Additional 
quantitative data are required on big game habitat use in 
the upper and middle basin, especially during severe 
\'linters." 

RESPONSE: 

Exhibit E of the License Application contained all data on 
wildlife habitat and wildlife species within the Susitna 
Hydroelectric Project study area that was available at the 
tine of preparation of the Application. 

Supplemental information on the ongoing big game studies was 
provided to the FERC by letter dated tviay 31, 1983. This 
material consisted of the 9-volurne annual report from the · 
Alaska Department of Fish and Game (ADF&G) dated April 1983 
covering work performed during 1982. The annual report from 
ADF&G covering 1983 \vark will be provided in spring 1984. 

Big game studies are presently ongoing as described in the 
Fiscal Year 1984 ADF&G Plan of Study. Contingency plans are 
included for concentrated efforts to gather additional 
pertinent data should a "severe winter" occur during 
1983-1984 (see pages 23-24 of ADF&G Plan of Study). 

~lo reports to be prepared deserve particular attention. 
These are an Impact Assessment Update and Refinement Report 
(due in April-Hay 1984) and a Hitigation Plan Update Report 

-
-

~· 
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RESPONSE TO CO~MENT C.78 (cont.): 

(due in Nay-June 1984). Copies of these reports will be 
provided to the FERC upon completion. 

Upon completion of the Fiscal Year 1984 big game field 
studies, more than four full years of intensive 
site-specific data will be available for most big game 
species. Several additional years of less-intensive, but 
site-specific field data are also available for some 
species. The Power Authority anticipates that the DEIS will 
evaluate the adequacy of all available data. 

REFERENCES 

P.laska Department of Fish and Game, Phase II Progress 
Report; Big Game Studies, Volumes 1-9 (1983}, previously 
submitted to the PERC on May 31, 1983. 

Alaska Department of Fish and Game, Fiscal Year 1984 Plan of 
Study - Big Game Studies (May 1983). 

COI·IT-iENT C • 7 9 : 

"6. 1 General Cornments 

"Further evaluation of project impacts on v:ildlife in the 
lower basin is needed. l.dequate vdldlife data for such an 
evaluation are available only for raptors and nong·ame birds 
and mammals." 

RESPONSE: 

Please refer to Response to Comment C.87. 



COt.ill<lENT C. 80: 

"6.1 General Corrments 

"Wildlife information in the application should be 
supplemented \vi th results of studies performed since 
publication of the application." 

RESPONSE: 

Results of wildlife studies that have become available since 
publication of the License Application have been transmitted 
to the FERC. Additional results will be transmitted as they 
become available (refer to Response to Cowment C.78). 
Preliminary results of a recent beaver cache survey along 
the Susitna River between Talkeetna and Portage Creek are 
also available. 

REFERENCES 

Gipson, Philip, letter from Alaska Cooperative Wildlife 
Research Unit to Randy Fairbanks, Harza-Ebasco (November 10, 
1983). 

COl>".J.'lENT C. 81: 

"6.1 General Comments 

"Potential impacts on threatened or endangered species are 
low. The application adequately addresses such issues." 

RESPONSE: 

For additional information on the relationship between the 
Healy-Fairbanks transmission line route and historic 
peregrine falcon eyries, see the Response to Comment D.l. 

COt111ENT C. 8 2 : 

"6.1 General Comments 

"Additional documentation of the feasibility and 
effectiveness of proposed mitigation measures is needed." 

-

-

-
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RESPONSE TO COHlf.t.ENT C. 8 2: 

Additional documentation of the feasibility and predicted 
effectiveness of proposed mitigation measures is currently 
in preparation. The Alaska Power Authority is presently 
refining the proposed mitigation measures through systematic 
review and incorporation of recent information not available 
at the time of the FERC License Application submittal. This 
information is contained primarily in reports of 1982 and 
1983 field studies sponsored by the Alaska Power Authority 
and prepared by the Alaska Department of Fish and Game 
(ADF&G) . 

As noted in the Response to Comment C.78, the Alaska Power 
Authority provided the 1982 field study reports to the 
Federal Energy Regulatory Conunission (FERC) in June 1983, to 
allow incorporation of the most cun:·ent ave3:ilable data into 
the Draft Environmental Impact Statement (DEIS) . 

Information from 1982 field programs and in ADF&G 
unpublished field documents is being used to update inpact 
assessments and derivative mitigation planning through the 
incorporation of more detailed quantif1cation concerning 
population size, habitat use, distribution and limiting 
factors of wildlife species within and around the project 
area. In addition, ADF&G annual reports on 1983 studies now 
in preparation will be structured, where possible, to 
emphasize information directly pertinent to the ongoing 
refinement of impact assessment and mitigation planning. 
Frequent meetings are being held between Alaska Power 
Authority consultants and ADF&G Game Division 
representatives to facilitate review and incorporation of 
appropriate material. 

Progress on the refinement of impact assessments and further 
development of proposed mitigation measures is being tracked 
and documented through a continually updated report in 
matrix format. A preliminary draft of this tracking 
document is being provided to assist preparation of the 
DEIS. Periodic revisions will be submitted at quarterly 
intervals or as appropriate. 



RESPONSE TO COH!>!ENT C. 82 (cont.): 

Please also refer to Responses to Comments C.88, F.SO and 
F.Sl for further discussion relative to this Comment. 

REFERENCES 

LGL Alaska, Inc., Alaska Power Authority, Susitna 
Hydroelectric Project: Hildlife and Botanical Resources, 
Impact Assessment and Hitigation Planning Summary (1983), 
unpublished report to Harza-Ebasco Susitna Joint Venture. 

COHHENT C.83: 

"6. 2 General Cornments 

"Habitat use by wildlife, especially moose, during severe 
\-Tinters rc1ust be quar:tified, and project effects on critical 
wintering areas should be addressed in the EIS. Critical 
winter ranges for moose should be identified and mapped; 
moose populations on such ranges should be described in 
terms of population levels and period of use. The carrying 
capacity for such areas should be calculated. Migratory 
movements for wildlife during severe winters should be 
described. The number of animals of each high-priority 
species potentially affected should be included.~ 

RESPONSE: 

We agree that the EIS should include a thorough discussion 
of habitat use by wildlife, especially moose, during severe 
winters. As noted in the Response to Comment F.37, the 
importance of winter habitat use by moose, particularly 
during severe winters, was explicitly recognized and 
discussed in the License Application (Exhibit E 1 Chapter 3, 
Section 4. 3.1 (a) (i) , pages E-3-399 and E-3-400). Since July 
19 8 2, the Alaska PovTer Authority has budgeted funds ·to 
support a study of impoundment area use by wildlife,· 
particularly moose, during a severe winter. This 
contingency is currently included in the scope of work for 
Susitna Project-related field studies conducted by the 
Alaska Department of Fish and Game (ADF&G). (See pages 23 
and 24 of the ADF&G FY 1984 Plan of Study.) 

-

-
-
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RESPONSE TO COr~~ENT C.83 (cont.): 

Since the Alaska Power Authority contra.cted with ADE'&G in 
early 1980 to conduct baseline wildlife studies of the 
Susitna River basin, a severe winter has not occurred in the 
area, although the winter of 1982-83 was more severe than 
the two previous ones. It should be recognized that actual 
data on severe winters can only be collected if one occurs 
during our field study period. However, as noted in the 
preceding paragraph, the contingency is funded, and a study 
of wildlife use of the impoundment areas will be conducted 
by ADF&G at the first opportunity if severe winter 
conditions occur. This work Vlill quantify and map observed · 
wildlife use of the impoundment areas, including apparent 
moose critical winter range and the period of use, nurr~er of 
individuals representing high-priority species observed to 
be present and migratory movements. 

As discussed in License Application Exhibit E, Chapter 3, 
Section 4.3.1(a) (iii), pages E-3-412 through E-3-41'~. a 
state-of-the-art habitat-based car~ying capacity model for 
moose is being developed in.coordination with planned browse 
vegetation mapping and quantification of browse biomass and 
nutritive characteristics in middle basin areas which 
previous studies have indicated to be important as moose 
winter range {Ballard, et al., 1982, 1983). Input of 
results from the brov;se mapping and quantification studies 
will allow preliminary calculation in 1985 of moose carrying 
capacity for identified severe winter range with the project 
area. 

REFERENCES 

Ballard, W.B., C.L. Gardner, J.H. Hestlund and J.R. Dau, 
Susitna Hydroelectric Project Phase I Final Report: Big 
Game Studies, Volume III, £-ioose - Upstream {1982) , Alaska 
Dept. of Fish and Game . 

Ballard, W. B. , ~. S. 1'1hi tman, N. G. Tankersley, L. D. Aumiller 
and P. Hessing, Susitna Hydroelectric Project Phase II 
Progress Report: Big Game Studies, Volume III, .Noose -
Upsteam (1983), Alaska Dept. of Fish and Gane, previously 
submitted to the FERC on Hay 31, 1983. 



COMMENT C.84: 

"6.2 Habitat Use During Severe Winters 

"Most of the detailed wildlife studies were conducted during 
two consecutive mild winters. The application states (page 
E-3-317) that due to the mild winters, "it has not been 
possible to obtain site-specific information on the 
influence of severe winter conditions on (moose) population 
productivity, habitat use, or browse utilization." Because 
the ability of a population to endure severe winters is 
crucial for survival, these topics should be addressed in 
the EIS." 

RESPONSE: 

We concur that the draft and final EIS to be prepared for 
the Susi tna Hydroelec'cric Project should appropriatE:ly 
address the effects of severe winter conditions on mcose. 
The ir,1portance of winter habitat availc:~b:.li ty to moose, 
particularly during severe winters, is discussed in License 
Application Exhibit E, Chapter 3, Section 4. 3. 1 (a} (i) : 
pages E-3-399 and E-3-400, and in the Response to Corrrment 
C.83. 

The text referred to on License Application page E-3-317 
correctly states that "it has not been possible to obtain 
site-specific information on the influence of severe winter 
conditions on population productivity, habitat use, or 
brmvse utilization" by moose. The reason for this is that a 
severe winter (i.e., significantly above-mean snowfall and 
belmv-mean temperatures) has not occurred in the project 
area since project-related wildlife studies were initiated 
by the Alaska Power Authority in 1980. Unless the winter of 
1983-84 proves to be severe in the Susitna River basin, it 
will clearly not be possible to include information from the 
direct study of severe winter conditions in the project area 
as part of the draft or final EIS as currently scheduled. 

Nevertheless, the Power Authority anticipates that the EIS 
may contain a thorough and informed discussion of moose 
winter and early spring bioenergetic (and thus nutritional) 
requirements, movements, habitat use, browse utilization, 
predation, mortality and other mechanisms influencing 
population size and productivity. Information on various 
aspects of moose ecology and physiology pertinent to effects 
of severe winter conditions are found in the sources cited 
in License Application Exhibit E, Chapter 3, 

-
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HESPONSE TO CONMENT C.G4 (cont.): 

Sections 4.2.1(a) (page E-3-296), 4.3.1(a) (E-3-396) and 
4.4.2(b) (page E-3-527}. Additional information on 
wintering moose is provided by Ballard, et al., (1983) and 
by I·1odafferi (198 3) . 

REFERENCES 

Ballard, W.B., J.S. Whitman, N.G. Tankersley, L.D. Aumiller, 
and P. Hessing, Susitna Hydroelectric Project Phase II 
Progress Report: Big Game Studies, Volume III, Moose -
Upstream (19 8 3) , Alaska Department of Fish and Game, 
previously submitted to the FERC on Hay 31, 1983. 

Hodafferi, R.D., Susitna Eydroelectric Project Phase II 
Progress Repurt: Big Game studies, Volume II, Moose -
Downstream (1983), Alaska Department of Fish and Game, 
previous 1 y submit ted to the FERC on t1.ay 31 , 1 9 8 3. 



emiNENT C. 85: 

"6.3 Incorporation of Quantitative Data from Recent Studies 
and Modeling 

"Results of on-going studies and research completed since 
publication of the application should be included in the 
EIS. Included are moose horne range studies in the lower 
basin, a study of dall sheep use of the Jay Creek mineral 
lick, and determination of elevations of raptor nests near 
the impoundment zones." 

RESPONSE: 

Please refer to the Responses to Comments C.78 and C.80 for 
the status of information that has become available since 
publication of the License Application. This includes the 
first bm studies mentioned in this Cormr..en t. In addition, 
results of recently completed soil sample analyses collected 
at the Jay Creek lick and other locations in the Watana 
Hills were sent to FERC on October 3, 1983 and Cecerr~er 2S, 
1983. Field studies desgined to more accurately determine 
the elevations of raptor nests near the impour.dmen·t zones 
will be conducted in spring and summer 1984. 

CO.I>I¥.cENT C • 8 6 : 

11 6.2 Habitat Use Durina Severe Winters 

"APA is developing a complex moose habitat simulation model. 
The model should be able to provide quantitative imp~ct data 
that are currently lacking. Preliminary results from the 
model are expected in 1983, and complete results by 1986. 
The EIS should include the most recent quantitative impact 
estimates available from the model." 

RESPONSE: 

The moose modeling effort underway will help further 
quantify moose carrying capacity in the study area and 
impacts resulting from loss or alteration of moose habitat. 
These efforts are continuing but full results are not yet 
available. A pilot browse study was completed during the 
summer of 1983 and results are being analyzed. Eased on 
this pilot study, a browse inventory will be conducted 
during summer 1984 for incorporation into the modeling 
effort. Preliminary outputs will be available from the 
model following analysis of next surruner's browse inventory 
results and incorporation of the results into the model. 
Final model results should be available in late 1985 or 
early 1986 following completion of the bioenergetics model 

-· 
-
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RESPONSE TO CO~ll1ENT C.86 (cont.): 

testing in mid-1985 by the Alaska Department of Fish and 
Game (ADF&G) at the Kenai Hoose Research Center (please 
refer to pages 20-22 of the ADF&G FY 1984 Plan of Study). 

Please also refer to Responses to Comrr.ents C.83 and C.84. 

REFERENCES 

Alaska Department of Fish and Game, Fiscal Year 1984 Plan of 
Study (1983). 

COHMENT C.87: 

"6.4 Lower Basin Impacts 

"Impac·ts to wildlife due to habitat changes induced in the 
lower basin by post-project flow reguaes should be 
addressed. Acreage of habitat changes (e.g, deterioration 
or improvement of calving areas; reduction in acreage of 
suitable nesting habitat) and subsequent \vildlife impacts 
(e.g., changes in productivity or recruitment) should be 
identified. Habitat use and population data should be 
collected for most species inhabiting the lower basin. Such 
data are lacking for bears and furbearers. 

"Predictions of induced habitat changes should be compared 
with wildlife population and habitat use data to identify 
impacts. If the analysis indicates that irc,pacts \'Jill r..ot be 
significant, sufficient information should be included in 
the EIS to document the conclusion." 

RESPONSE: 

LO\'ler basin vlildlife impacts following the construction of 
V'7atana dam are discussed on License Application pages 
E-3-407 to 409, 429, 435 and 438. \\Tildlife impacts 
downstream of Devil Canyon are discussed on License 
Application pages E-3-462 to 476. Additional discussions of 
downstream impacts, relative to the mitigation plan, are 
presented on License Application pages E-3-426, 436, 489, 
490, 500-507, 509-511, 515 and 518. '.I'he downstream impacts 
of regulated flows on botanical resources, one of the major 
components of wildlife habitat, are addressed on License 
J'>.pplication pages E-3-231 to 235. 

. . ' 



RESPONSE TO CO.Ml>l:ENT C. 87 (cont.) : 

Further evaluation of project impacts on wildlife in the 
lmver basin is being conducted. A number of studies are 
currently underway or planned which will refine the 
evaluation of impacts to habitat and wildlife. Studies are 
continuing, for example, on Doose, black bear and beaver. 
These species are being studied because of their 
recreational and economic importance and because of the 
potential for project related impacts on them. The Power 
Authority anticipates that the EIS will contain sufficient 
information to adequately document all conclusions, whether 
they are conclusions of "significant impact" or "no 
significant impact." 

We agree that, as indicated in Comment C.79, adequate 
vlildlife data fer lm,rer basin impact evaluation is available 
for raptors, nonr;c;.me birds and nongame r:1a.mmals. Other: 
wildlife species such as big game (car{bou, Dall sheep, and 
brown bear) , fur bearers (wolf, wolverine, rrn.1skrat, mink, 
otter, coyote, red fo~, marten, lynx and weasels), and 
waterfowl, are not being studied further because the 
existing infornation obtained from previously completed 
studies and other evidence indicates that the effects of the 
proposed project will not cause significant negative impacts 
to these species. 

The potential impacts of the project on moose habitat 
downstream at Devil Canyon to Cook Inlet are being assessed 
by modeling physical proceses (e.g. flooding and ice 
securing), modeling the changes in downstream moose h~bitat 
resulting from the modification of the hydrologic reg~me, 
and determining the magnitude, distribution, habitat 
selection, and timing of noose use of these flood plain 
habitats. 

An important emphasis of continuing black bear studies is to 
determine the significance of salmon in the diet of black 
bears that congregate around salmon spa~,qning areas be·t:ween 
Devil Canyon and Talkeetna. Home range, habitat, and 
movement data are also being collected. 

Studies to identify the number of beavers and to help 
determine beaver limiting factors are also being conducted 
in the area between Devil Canyon and Cook Inlet. This 
information will be used to refine the beaver carrying 
capcity model. 

-
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COI'4MENT C. 8 8 : 

"6.5 Feasibility of Mitigation. 

"The feasibility of mitigation proposals should be clearly 
demonstrated. Proposals must be feasible from a technical 
standpoint such as, will a controlled burn provide the 
desired increase in browse production, and can the equipment 
necessary for the burn be used where the program is planned. 
The ability of the proposals to satisfy biological 
objectives (e.g, maintain herd populations by increasing 
browse availability) should be evident. Where proposals 
involve large-scale habitat manipulation (e.g., a 6,400-acre 
controlled burn; page E-3-528) , an evaluation of potential 
negative impacts {e.g., increased erosion, decline in some 
nontarget wildlife populations) should be included. 

"The effectiveness of the proposals for the life of the 
pioject should be evaluated." 

RESPONSE: 

As noted in the Response to Corrunent C.82, refinement and 
documentation of proposed mitigation measures for moose and 
other species is continuing. Refinement efforts include 
additional field studies, literature review, simulation 
modeling and other analyses of species/habitat 
relationships. In the case of moose, these efforts are 
directed towards a better understanding of how artificial 
browse production can be used to increase local mccse 
populations. Impacts (both beneficial and detrimental) to 
other '<iildlife within moose habitat compensation a.r:E:as will 
be included in reflned mitigation plans. 

Nitigation measures will be designed to be effective for the 
life of the Project. For example, monitoring and periodic 
maintenance of browse production areas are included in 
long-range mitigation plans (License Application Exhibit E, 
pages E-3-525 and E-3-527 through E-3-530). Please also 
refer to Responses to Corrunents F.SO and F.51. 

COHHENT C.89: 

"7. Botanical Resources 

"The descriptions of vegetation and floristics, including 
rare plants, as contained in the application, are adequate 
for the purposes of an EIS. All foreseeable impacts to 
botanical resources have been identified and measures to 
mitigate these impacts have been discussed in detail. :t:To 
additional botanical investigations appear to be necessary, 
other than the ongoing field studies discussed in the 
Application." 

RESPONSE: 

No response necessary. 



COMMENT C.90: 

"7. Botanical Resources. 

"There is, however, the need for a single, comprehensive 
summary of the Botanical Resources section. At present, 
some of this information is summarized in various locations 
through the text of the application. Nevertheless, a 
reviewer of the EIS wishing to become quickly familiar with 
important facts and conclusions would find it difficult to 
do so from the existing text. 

"The summary of the botanical section should bring together 
principal conclusions regarding resources, impacts, and 
mitigation in a single discussion only a few pages long. 
Existing smnmaries in the application are too scattered and 
therefore are difficult to review quickly. Supporting data 
.should be clearly referenced and available in appendices." 

RESPONSE: 

The Power l'>.uthority is preparing a smnn.ary of thE:: License 
Application·Botanical Resources Section and anticipates 
making it available once refinements are complete. 

REFERENCES 

Alaska Power Authority, Summary of Botanical Resources 
Section Exhibit ~, Chapter 3 of the Susitna hydroelectric 
Project FERC License Application (1983). 

CO!v1NENT C • 91 : 

"8.1 Nonattainment Area Issues 

"The effect of the Susitna Project and alternative 
electrical sources on air quality in Anchorage and Fairbanks 
should be evaluated. The extent that possible changes in 
generating capacity will affect carbon monoxide and 
particulate emissions and resulting air quality in 
attainment areas should be quantified." 

RESPONSE: 

Emissions from construction and operation of the Susitna 

-

-

Project would have an insignificant direct impact on either -
the Anchorage or Fairbanks areas. The project site is 
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RESPONSE TO COMl>1ENT C. 91 (cont. ) : 

located far from either area, so air emissions from the 
Susitna site would cause negligible increases in ambient 
pollutant concentrations in Anchorage and Fairbanks. 

Possible energy alternatives to the Susitna Project were 
presented in the February 1983 FERC License Application. 
These possible alternatives included primarily thermal power 
plants, which will emit air pollutants. However, the exact 
locations of the alternative thermal plants have not been 
established. Without knowing the complex terrain around the 
thermal plants, the site specific air quality impacts of 
those plants cannot be determined. By law, the emissions 
from any alternative energy sources would be less than the 
limits specified by the applicable federal New Source 
Performance Standards or by the Alaska emissions standards 
(18 ACC, Chapter 50). Also by lavJ, the ambient air qualit:'i 
impacts of the alternative energy sou:::-ces would be less than 
the allmia.ble impacts specified by the Alaska Department ot 
Environmental Conservation (ADEC) , in order to obtain an 
F.DEC Permit to Operate (18 JA..AC 50.300) for the alternativ8 
thermal facilities. 

It must be noted that the air quality impacts of the 
alternative energy sources, although probably minor, would 
be greater than those caused by the Susitna Hydroelectric 
Project, which has minimal operational air emissions. The 
Power Authority anticipates that the DEIS \vill describe such 
benefits of hydroelectric power when compared to thermal 
alternatives. 

COHMENT C.92: 

"8.1 Nonattainment Area Issues 

"The possibility that total emissions may be influenced by 
electricity costs should be quantitatively assessed. The 
role of electrical energy for space heating as an 
alternative to wood consumption in fireplaces (a significant 
source of carbon monoxide) should be described, for 
instance. Cost comparisons of alternate energy source costs 
to residential and industrial users under different 
scenarios would assist in this analysis." 

RESPONSE: 

The role of wood as an alternative for space heating in the 
Anchorage-Cook Inlet region was not addressed in the License 
Application because of its high cost when compared to 



RESPONSE TO COMI-1ENT C.92 {cont.): 

natural gas. In the future, although the real price of 
natural gas is expected to increase rapidly, natural gas is 
expected to remain the main source for space heating. 

As shown in License Application Table B.99 of Exhibit B, 
Vol. 2A, the percentage of housing units using electricity 
for space heat was reduced for all new housing stock built 
after 1980. For the Fairbanks-Tanana Valley area, fuel oil 
is the main source for space heating. Wood is also used as 
a supplemental source. The percentage of housing units 
using electricity is presented in Table B.99 of Exhibit B of 
the FERC License Application. 

CCHI'1ENT C. 93: 

"8.2 Local Emissions 

"An air quality ar.alysis should be performed for the 
construction camps. The analysis should contain an 
evaluation of carbon monoxide and particulate emissions from 
diesel generating facilities and vehicles to predict whether 
local violations of carbon monoxide or particulate levels 
are likely to occur." 

RESPONSE: 

The emission rates of particulate matter (PM) and carbon 
monoxide (CO) from the diesel generator and cor.~ute 
vehicles, and the air quality impacts of those emissions 1 

were estimated using worst case assump~1ons. Emissions from 
the temporary diesel generators or from commute vehicles 
would cause slight increases in ambient concentrations of 
particulate matter and carbon monoxide in the vicinity of 
the construction camp and access road. However, these 
concentration increases would be well below the allowable 
limits specified by ADEC and EPA. 

The emission rates of PM and CO were estimated using worst 
case assumptions. As a worst case assumption and based on 
information presented in Exhibit E of the February 1983 FERC 
License Application, the diesel generators were assumed to 
operate continuously at the maximum rated 16 rm capacity. 
The volume of commute vehicles, if any, associated with the 
project has not been established. However, as a worst case 
assumption for determining air quality impacts, comrr~te 

vehicle emissions were estimated based on a 2,000 vehicles 

-

-
-

-
-
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RESPONSE TO COl-1MENT C. 9 3 (cont. ) : 

per hour load, assuming cold vehicle operating conditions. 
Based on these worst case conditions, the estimated PM and 
CO enission rates were as follows: 

Particulate matter 
Carbon monoxide 

Diesel 
Generators 

163 tons/yr 
1,220 tons/yr 

Conunute 
Vehicles 

2.94 g/m/hr 
477 g/m/hr 

The air quality impacts caused by diesel generator and 
co~~ute vehicle emissions were also estimated using worst 
case assumptions. The EPA-approved C0111PLEX and HHIAY 
computer models were used to estimate ambient PM and CO 
concentrations near the generators and access road. The 
estimated worst case air quality impacts are compared uith 
the allowable Alaska standard in the following table: 

Particulates 

a. 1-hour 
b. 24-hour 
c. Annual 

Diesel 
Generator ~ct 
(micrograms /m ) 

29.6 
7.4 

Carron I:bnoxide 

a. 1-hour 400 

Comnute Vehicle 
Impact 3 (micrcgrams/m ) 

55.2 
13.8 

8,920 

T .. la.ska 
Standard ~ 

{ . I .), ffil.Crcgrams m J 

No standard 
150 

40,000 (sar.e 
as EPA) 

From this table, it is apparent that the air quality impacts 
caused by diesel generation and commute vehicle emissions 
would be insignificant. 

COI>1Iv!ENT C. 9 4: 

"8.3 Thermal Power Plant Effects. 

"Power generation scenarios involving the use of thermal 
power plants should include a detailed evaluation of project 
effects on ambient air quality. At least a screening level 
analysis should be completed to determine whether the 
individual plants would cause or contribute to violations of 
ambient air quality standards or Prevention of Significant 



C01-ll·1ENT C.94 (cont.): 

Deterioration (PSD) program increment limits. Plants 
located in or near urban areas, or lands that are within PSD 
Class I regions, will require a more detailed evaluation 
which: 

1. In urban areas confirms that the plant(s) will not 
aggravate any existing air quality problems. 

2. In PSD Class I regions confirms that the project will 
not significantly affect visibility or the values which 
caused the region to be designated Class I." 

RESPONSE: 

Electrical generating alternatives to the Susitna Project 
include the construction of thermal power plants. These 
plants would likely be large enough to be classified &s 
"major sources" and would therefore be subject to PSD reviE"-' 
by ADEC and/or EPA prior to their construction. However, it 
\'las beyond the scope of the FERC License Application to 
specify the exact locations of the alternative thermal 
plants. Without knowing the complex terrain adjacent to 
each power plant, the site-specific air quality impacts of 
the power plants cannot be quantified. 

Hm1ever, to obtain a Permit to Operate from ADEC under 18 
AAC 50.300, it would have to be demonstrated for each 
individual po"\';er plant that: 

1. The thermal plant emissions would not create 
significant impacts in the urban nonattainment areas, 
as specified by 18 AAC 50.021 and 400. 

The thermal plant emissions would not cause visibility 
impairment or increases in ambient pollutant 
concentrations above those allowed in either PSD 
Class I or Class II areas, as specified under 18 AAC 
50.021, 300 and 400. 

It must be noted that air quality impacts of the alternative 
thermal plants, although minor, would be greater than the 
air quality impacts of the proposed Susitna Hydroelectric 
Project, \•lhich has minimal operational air emissions. 

-
-
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- ,_. -United States Depai:tment of the Interior@ 

FISH AND WILDLIFE SERVICE 
lOJ J E. TUDOR RD. 

ANCHORAGE, ALASKA 99503 
(907) 276-3800 

La~·rrence R. -Anderson 
-Director, Office of Electric Power Regulation 

Federal Energy Regulatory Concnis:.ion 
Washington. D. C. 20426 

Dear Mr. Anderson: 

This responds-to your September 19. l9C3 request for information on 
listed or propos0d threatened or enda11gered species that may be present 
11ear the proposeC.: Susitnc; Hydroelectric Project, F~derc:.l Energy 
Regulatory Corrmission (FEnCl Project No. 7114- /\1aska. Tile propc•sf:t.i da.m 
sites are 1 oc~teJ on the Susi tna River. 100 mi 1 es norti't:-"st of 
Anchoruge. From our review of A1aska Pm~er Authority's FeLruury ?.0, 1983 
applict.tion to your ager;cy, it is our understanding tllut tl1~ project t:iso 
includes the constructionof a transmiS"Sion line from Fuirbanks to Healy 
anci from Healy to ~Jillow {intertie). 

The only listed or proposed, threatened or endangered species pote!itia1ly 
present in the project area is the endangered Peregrine Falcon {Falco 
pere£;rinus u.natum). Recent surveys and historical data proviLC' nu 
evidence that peregrine falcons 11est or have ever nested at or near the 
proposed dam sites or along the Willow-Healy intertie. 

The Healy-F~irbanks recorrrnended transmission line route boundary, as 
described in Alaska Power Auti!Ority's i1larcl1 1982 finul druft, passes in 
close proximity to the fo1lotling three historicl peregrine falcon 
eyries (nest sites): 

1. The recommended route boundary p<lsses di rect1y through a 
peregrine eyrie five miles east of Nenana. 

2. Proceecii ng in a northerly direction, the recommended route 
bountlary passes within three miles of a historic peregrine eyrie 
OE::'ar Hili skey Isl u11d, at Crescent VABrl. 

":' .... Lastly, and closer to Fuirbu.nks, the reconrnendcd route boundary 
Dmi proposed substation occur \·tithin four miles of tt historic 
eyrie at Cltena Ridge. 

1 A historic eyrie is a nest site \·tith documented pt~st use but which 
ha~ not been recently active. 

.. 
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Questions concerning FERC's Endangered Species Act obligations can 
-directed to Dennis Noney at (907) 786-3435. 

cc: ARD/HR 
l~AES 

NAES 

~'ncerely, /J 
~/)?· /(~ ...... --

\..:,;; '•I· · ·•I if Region a 1 .Director 

• 

-
-

-
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Peregrine Falcon Survey 

of the Lower Tanana River, 

Fairhanl:s to Nenana, Alaska; 

1982 
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Michael J. Amaral 
Division of Endangered Species 
U.S. Fish and Wildlife Service 

lOll East Tudor Road 
Anchorage. Alaska 99503 
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The Tanana River valley fr.om Tetlin to IJenana was historically a major 
nesting area for Peregrine Falcons (Falco Eeregrinus anatum) in Alaska. 
As many as 18 nesting locations have been 1dentified on this reach of the 
river JU{ S. Dept. of the Interior 1982). All historic and probable 
peregrins-nesting areas along the upper Tanana River between the Tetlin 
Bridge crossing and Fairbanks were surveyed·_·fi:.om 1970-75 by Haugh {Fyfe 
et. a1. 1976) and annually since 1979 by Rose'neau or Ritchie {Ritchie and 

·Craighead 1982). However, peregrine habitat al eng the 1 ower Tanana River 
from Fairbanks to Nenana has not been examined since 1976 when Haugh 
searched for possible eyrie sites from a Helie Courier. The last 
successful nesting of peregrines along the Tanana below the Salcha River 
was documented in 1970 at a site four miles below the mouth of the Chena 
River (Haugh and Halperin 1976). 

During the past several years, populations of P~regrine Falcons elsewhere 
in interior Alaska have been increasing and formerly inactive nesting 
territories are once again being occupied {Haugh 1973; A~brose and Riddle 
1982; anc Ritcliie 1982). This fact. combined ~!ith several state proposals 
to conduct oil and gas lease sules and agricultural and homesite land 
disposals dtLin the river corridor. t.iglllighted the need to survey the 
historical peregrine habitat along the Tanana River from-Fairbanr.s to 
l~enana. 

Study Area The study area included all historical and possible nesting 
habitat along the Tanana River from Byers !siand, Fairbanks to Nenana, a 
distance of approximately 56 river niles (Figure 1). 

l!ethods The river \'Ias surveyed briefly by rive1·boat on 18 t1ay by Skip 
Anbrosc. An overflight of the study area was conducted prior to the main 
survey on the norni ng of 30 June wi til a 185 amphi beous aircraft and t~to 

observers. The study area \'!'as again surveyed from 30 June to 3 July using 
e motorized, 19' aluminum canoe. Travel by canoe also made possible the 
access of many of the sloughs and badHater areas. All cliffs 10 meters 
or r.loJ~e in height \'l'ere examined for nesting raptors. Observations were 
macie \:ith variahle pc1-1er spotting scopes and binoculars •. The few larger 
cliffs \1ere: c·xar.oined more closely. 1echnicc.1 climbing equipment was used 
to repel the face of the structure and searcl1 all possible .ledges and nest 

... •W•,lota ti ens~ ·~-ni S tanc~·s··· gfven- for'••tne'-:"·1 b"c'at'i on":·t)f"''fa-p'tor :si'gh'fiil£it:~·we·re I'~• .. '• • 

determined using an Alvin ~1ap measure and U. 5. Geological Survey 
topographical map~. scale 1:63s360. 

Results and Discussions flo nests or raptor activity were observed during 
The flight on· June ~No peregrine falcons or signs of recent occupancy 
were noted at any of the cliffs examined. The only observation of a 
Peregrine Falcon in the study area Has made by Bernie Stack in early June 
&ar the mouth of Rosie Creel: (Bob Ritchie, pers. corn.). Table 1 
summarizes all raptor observations made during the survey. 

-

-

-

-

-
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Location of historic Peregrine Falcon eyries along the l01·1er 
1anana River, Alaska • 
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ln general, more human activity than rapto.r activity was prevalent during 
the course of the survey. The construction of residential dwellings has 
encroached upon the peregrine habitat at site T-16 which was last reported 
active in 3967 (White and Cade 1975). At site T-17, which was last active 
in l97P (Wh~te and Cade 1975), gunfire from a rifle range across the river 
could be heard echoing off the face of the cliff. This. noise disturbance 
from the Fairbanks airport, and human use of cliff top trails may continue 
t~ discourage peregrine use. 

Human activity observed at T-18 included boat traffic and a fish wheel. 
Considering the generally small size of the cliffs along tile Tanana, even 
this seemingly benign presence could disturb potential breeding pairs. 
Observations and cestings collected from a cave-like ledge on this cliff 
suggest that the sit~ ~1as used Ly Great Horned owls in 1982. At cliff 
1-19, located vithin three miles of Nenana, a pair of ravens fledg~d two 
,young in 198L. Althougl; the structure Has of considerahle s'ize 
(300-';00' ), there: appeared toLe fe~: leciges or other. suitable places for 
:JL:-tir~~i I·.Y rc.;ptor!:.. l!e:stins Ly pcrc:grinf's \it.!S last. confinlle:d at T-lb and 
·.-F ir1 l~:c;-; l\h itc= onC: Cr1dc 1S'75). 

01·gc:nocl1lodnt contar.~·ination has no doubt.bcen a factor in tile dEcline of 
ti1E Tr.r.c::na r.i vcr ft:l cons but \:ith the Porcupi fle and Yul~on r.; ver 
po~ulations approaching anc perhaps, even exceeding historical population 
1c·vels, tile question arises - Hhy haven't the lorJer Tanana River eyries 
b~r-n siffi1lar1y recolonized? 

J,r,. otl.cr!.. l;~vt= pC'siulcted (Haugl1 and Hc.lperin 1976; Fyfe et al 197G), 
l!u:-·,c:n c-.:i i v·i ty Let.11c:er1 Fai rbud:s iind !Jen.:nc:: and the rel at1vely sm.: 11 and 
iicr:s~·i!·lf.· rli'tl!rc- rlf tbc cliffs ha~ probably contribut.ed to the rapid 
ct:..:.l·ir;:. L..liL :."Hrl: rt.'COVE:ry ci' this popL:lc:ition. Yet. specific cliffs have a 
i.ist.or.l' cf rcpc:e:tcd use by falcons for reeson:. which are not fully 
t:r1uen. tor~c:. \'itl. pC'regrir.c populations reccveri ng el se\Jhcre in interior 
:.h~l.i:. J J.c.lievE it \-:oulcf b0 premc;ture tr. conclude that since- peregrines 
c.:-·t' t:!:sc-J;i m ... ·, t.hf~· \:ill nevc>l rc:uccupy these sites. It therefore 
n:r1i'•iri~ ir;l~•~:·t;.nt to pc,riodiccll.Y survey tl1ese historical eyries and to 

-
~;.r~J~'tir.tn i;: pn·\'idt t!:·;~ t~c:tliiat G lc:\-r-1 cf prutE.·ctior. \;liich \:ill retain _ 

i ~s -~-·.v·~-~-1. a,b i ~ .i t.y f.o: .. f u~ur: ,~,~~., .. B:Y __ n~.~ ~~ .~$, ~-~~E;~f.j.ne_~_·, ... ~·;·: .. _ . . .._/·;: .... · ... ·;. ~ ,,~ :.~.-.:·:~~-<: ~~~.;;~ .. ~~,:·.: i-"'" 
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Appendix A. Dirds and Mammals Observed During the Survey. June 30- July 3, 
1982 • 

.. 
'.~Birds 

Rap tors . 
American Y.estrel Falco sparverius 
Red-tailed Ha\-tk Bii"fi''jamaicensis 
Harlan's HaHk Buteo JaffiaTcensls 

harlani 
. Nort11ernRaven Corvus corax 

Great Horned Or:l Dubo v1 rg1 ni anus 

Shorebi rcis, Gulls, and Waterfov!l 

Se:r:1i pDl r.1nted Plover Charadri us 
scr:1i r~a 1 r.w tu s 

~pT1Tr::--~1:rici-:Tpcr /-.~·~Hi~. r:liC:tJlt.:r·;;: 
c or.: ,;:! I ~.1' i l ;( Gi: 11 rna 90 s ,;n-i"n (; s:v--
1 ( !. .:. ~ : Y ~ i 1 , : .. rt" 9 ~· --rrTii 9 T'""1T"-v-r~1i: ~ 
Herrir~£· Gt,ll Larus c.rgentatus 
t-ie\; Gull La rus c.:nus 
Bone:pcrte's Gull Larus philadelphia 
Arctic Ter11 Sterna paradi saea 
Cor:-::-1or. J:c·r9c:nscr l~ergus merganser 
f.'J7icr· .. tc<-L ti·ip!·f:!"i J-~T;z:! OP1rrlc~n;-

f:c~r:~ .~·J. f::J·J cic r~c-yc> -r:ucc~~(~r:sll'l c 
'• • .. • p 1 ., - I . 
11i l1i rc f·.rtc.~. L!:.: .. :'::.~·-''I1Ct:us 

Mammals 

Red Fox Vu1pes fu1va 
Wolverine Gu1o luscus 
Coyote Can~atrans 
Moose Alces alces 
Beaver Castor canadensis 
Red Squirre1 Tam1asc1urus 

tfudsonicus 
· Porcup1ne Erithizcn dorsaturn 
Black Sear (sign) Ursus 

americanus 1 Snowshqc Rare '(prey} Lepus 
n;cri ciir1u~ 

. . .. • . ··. . , ... 
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FEDERAL ENERGY REGULATORY COMMISSION 
PROJECT NO. 7114 

RESPONSE OF ALASKA POY.JER AUTHORITY TO COMMENTS OF 
UNITED STATES DEPARTYi.ENT OF THE INTERIOR, 

FISH AND WILDLIFE SERVICE 

COt--1.1-!ENT D • 1 : 

See preceeding comment letter. 

RESPONSE: 

Cow~ents provided to the Federal Energy Regulatory 
Commission {FERC) by the u.s. Fish and Wildlife Service 
(USFWS) (letter of John M. Nelson, USFWS, tc Lawrence P. 
Anderson, FERC, dated October 12, 1983) were in response to 
a FERC request for information or_ taxa listed or proposec'l as 
threatened or endangered under provisjons of the Endangered 
Species ~-ct of 1973, as amended. The comrnents T,vere based en 
a review by ~·1ichael J. Amaral, USFWS Region 7 Office of 
Endangered Species, of the proposed Healy-to-Fairbanks 
transmission route in relation to documented peregrine 
falcon nest sites (Amaral, 1983 personal communication). As 
stated in the letter cited above, this review was based on 
an early version of the proposed route produced during the 
feasibility study phase of the project (Amaro.l, 1983 
personal corr~unication) . This proposed route (reviewed by 
~.maral} will be shown on a Biological Constraints Hap which 
the Power Authority has developed, and is in the precess of 
refining. It will be made available when complete. 

The proposed Healy-to-Fairbanks transmission route presented 
in FERC License A.pplication Exhibit G differs from that 
reviewed by the USFWS, and distances from the route to 
documented peregrine falcon nest sites are different in 
certain cases from those discussed in the October 12, 1983 
letter cited above. The following Response is intended to 
identify these discrepancies and review the distances of the 
proposed transmission line as presented in the License 
Application from known peregrine falcon nest sites. The 
USFWS reviewer, Mr. Michael Amaral, was contacted by 
telephone and provided clarification on which the following 
discussion is in part based (Amaral, 1983 personal 
communication) • 

The proposed Healy-to-Fairbanks transmission route shown in 
License Application Exhibit G, Plate G-50, and in Figures 
E.3.49 and E.3.50 {Vol. 6B, Exhibit E, Chap. 3), passes 
within 1 mile of two historical peregrine falcon nest sites 



RESPONSE TO COMMENT D.1 (cont.): 

located about 3.5 miles northeast of Nenana (Biological 
Constraints Map, Sites 1 and 2). 

In order to assure that major projects will not affect 
peregrine falcons, the U.S. Fish and Wildlife Service often 
recommends that the following restrictions apply (D. t.-!oney, 
personal communication, 1984) :: 

--All ground level activity is restricted within 1 mile 
of the nesting location from April 15 through August 
31, unless specifically authorized. {Note: A nestina 
location may include 1 nest site or several alternative 
nest sites established by a mated pair.) 

--All aircraft flights must maintain 1500 feet altitude 
above nest elevation within 1 horizontal mile of the 
nesting location from April 15 through' J._ugust 31. 

--Construction of new permanent £2cilities and 
long-term habitat alterations (e.g., material sites, 
roads, airstrips) are restricted within 1 mile of the 
nesting location, unless specifically authorized. 

~-use of explosives, and other activities or facilities 
having sustained levels of human activity and/or high 
noise levels (e.g., blasting, rock crushing, gravel 
screening) are restricted within 2 miles of the nesting 
location, unless specifically authorized. 

--Application of pesticides (with the exception of 
non-aerial application of c:_pproved, non-persistent 
insecticides within approved fixed boundaries) is 
restricted within 15 miles of the nesting 
location. 

--Alteration of limited, high-quality peregrine falcon 
prey habitat is restricted within 15 miles of the 
nesting location. 

Note: Some of the above restricted activities within the 1-
mile and 2-mile buffer zones are permitted if nesting 
locations are shown to be unoccupied by June 1 of any year. 
Such activities may include aircraft flights lower than 1500 
feet and closer than 1 mile, blasting, and certain other 
ground-level activities. 

The proposed Healy-to-Fairbanks transmission route presented 
in the License Application passes -.;vi thin 2 miles of a third 
historical peregrine falcon nest site located approximately 

-

-
-



-
-

RESPONSE TO CO~~ENT D.l {cont.): 

5 miles northeast of Nenana. This site {Biological 
Constraints Map~ Site 3) is the first one referred to in the 
USFWS corrments (letter by J. M. Nelson, October 12, 1983), 
i.e., the eyrie which "the recommended route boundary passes 
directly through." Although documentation is poor, current 
knowledge of the nesting requirements of peregrines, and the 
recent selection of "new11 (not previously documented) 
nesting locations by peregrines in Alaska, support the 
supposition that peregrines have probably nested at this 
site in the past. Since the transmission route centerline 
shown in the License Application passes within 2 miles of 
this site, USFWS restrictions pertaining to activities 
within 2 miles and 15 miles of nesting locations, as listed 
above, may apply. 

The proposed Healy-to-Fairbanks transmission route presented 
in the License Applicu.tion passes within 3.5 miles of an 
historical peregrine falcon nesting location n82r Whiskey 
Island, at VABM Crescent (the second eyrie re~erred to in 
the USFWS letter by J. M. Nelson, October 12, 1983). As 
stated above, current USF\\!S recommended restrictions in 
regard to peregrines prohibit most actions within a 
three-dimensional zone 1 mile horizontal from and 1500 feet 
over nesting locations. They also restrict certain other 
actions within 2 horizontal miles of nesting locations. 
Moreover, they restrict alteration of limited, high quality 
peregrine falcon prey habitat, and the application of most 
pesticides within 15 horizontal miles of nesting locations. 
Therefore, the only USFWS recommended restrictions that may 
apply to the VABM Crescent nesting location are those 
regarding alteration of important, limited peregrine prey 
habitat and application of pesticides within 15 miles (see 
listed restrictions above). The occurrence of limited, high 
quality peregrine falcon prey habitat in the proposed 
transmission corridor in the vicinity of this nesting 
location is unlikely. 

The proposed Healy-to-Fairbanks transmission route presented 
in the License Application passes about 4.5 miles from an 
historical peregrine falcon nesting location at the 
southwest end of Chena Ridge (Rosie Creek) . This nesting 
location is probably the third one referred to in the USFWS 
letter of October 12, 1983. The only USFWS restrictions 
that may apply to this nesting location (i.e., Rosie Creek) 
are those regarding alteration of important, limited 
peregrine falcon prey habitat and pesticide application 
within 15 miles (see listed restrictions above) • The 
occurrence of limited, hiah quality peregrine falcon prey 
habitat in the proposed transmission corridor in the 
vicinity of this nesting location is unlikely. 



RESPONSE TO COMMENT D.1 (cont.}: 

The proposed Healy-to-Fairbanks transmission route presented 
in the License Application passes v;i thin 4 miles of another 
historical peregrine falcon nesting location farther 
upstream along Chena Ridge, specifically at Che~a Bluff. 
The only USFWS restrictions that may apply to this nesting 
location (i.e., Chena Bluff) are those regarding alteration 
of important, limited peregrine falcon prey habitat and 
application of pesticides within 15 miles (see listed 
restrictions above). 

It is not clear that restrictions will apply in the case of 
the Chena Bluff nesting location because the top of the 
nesting cliff is privately owned and has a large residence 
constructed on it, in addition to a major roadside vehicle 
pull-off and public viewpoint. It is doubtful that 
peregrines will successfully reoccupy this nestinq location 
unless significant changes occur in patterns of existing 
human use in the imrr£cHate vicinity. 

The occurrence of limited, high quality peregrine falcon 
prey habitat in the proposed transmission corridor in the 
vicinity of this nesting location is unlikely. 

The proposed expansion of the Ester Substation (see License 
Application Exhibit G, Plate G-52) is roughly 4 miles north 
of the above historical peregrine falcon nesting .location at 
Chena Bluff. The only USFWS restrictions that may apply tc 
this nesting location are those regarding alteration of 
important, limited peregrine fnlcon prey habitat, and 
application of pesticides within 15 miles (see listed 
restrictions). The occurrence of limited, hiGh guality 
peregrine falcon prey habitat in the proposed transmission 
corridor in the vicinity of this nesting location is 
unlikely. 

There is sound evidence that peregrine falcon populations 
are increasing throughout Alaska and parts of northwestern 
Canada. In the Yukon River drainage, these increases began 
by about the mid-1970 1 s. Since that time, numbers of 
occupied nesting locations and numbers of pairs have about 
doubled, and annual production of young has essentially 
trip led (as of the 1 9 8 3 breeding sea son surveys) (see, for 
example, Ambrose 1979; Springer, et al. 1979; Roseneau, et 
al. 1980; Mindell and Craighead 1981; Roseneau, et al. 1981; 
Ambrose and Riddle 1982; Bente, et al. 1982; Hayes ana 
Mossop 1982; Ritchie 1982; Ritchie and Craighead 1982; USFWS 
Region 7 Office of Endangered Species file reports and 
unpublished data). Similar increases, albeit at slower 
rates, are also apparent on the Arctic Coastal Plain of 

-
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RESPONSE TO COMMENT D.1 (cont.): 

Alaska (e.g., Colville and Sagavanirktok river drainages) 
(see, for example, Ritchie and Craighead 1982; Swein, et al. 
1982; USFWS Region 7 Office of Endangered Species file 
reports and unpublished data) . 

During final engineering design and construction planning 
for the transmission line, the Alaska Power Authority and 
its contractors anticipate working closely with the USFWS 
and other state and federal agencies in final siting of the 
line, placement of towers and construction procedures and 
timing, so as to minimize impacts on raptors as well as 
other resources in the transmission corridor. 
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FEDERAL ENERGY REGULATORY COMMISSION 
PROJECT NO. 7114 

RESPONSE OF ALASKA POWER AUTHORITY TO COMMENTS OF 
UNITED STATES DEPF1R'I'MENT OF THE INTERIOR, 

FISH AND WILDLIFE SERVICE 

COMMENT D.l: 

See preceeding comment letter. 

RESPONSE: 

Coroments provided to the Federal Energy Regulatory 
Commission (FERC) by the U.S. Fish and Wildlife Service 
(USFWS) (letter of John !-L Nelson 1 USF~'!S, to Lawrence P. 
Anderson, FERC, dated October 12, 1983) were in response to 
a FERC request for information c~ taxa listed or propose~ as 
threatened or endangered under provisjons of the Endangered 
Species ~.ct of 1973, as amended. The comments were based en 
a review by ~1ichael J. P...maral, USF~'i'S P.egion 7 Cffice of 
Endangered Species, of the proposed Healy-to~Fairbanks 
transmission route in relation to documented peregrine 
falcon nest sites (Amaral, 1983 personal communication). As 
stated in the letter cited above, this review was based on 
an early version of the proposed route produced during the 
feasibility study phase of the project {Amaral, 1983 
personal communication) • This proposed route (reviewed by 
Jl...maral) will be shown on a Biological Constraints Hap which 
the Power Authority has developed, and is in the process of 
refining. It will be made available when complete. 

The proposed Healy-to-Fairbanks transmission route presented 
in FERC License A.pplication Exhibit G differs from that 
reviewed by the USFWS, and distances from the route to 
documented peregrine falcon nest sites are different in 
certain cases from those discussed in the October 12, 1983 
letter cited above. The following Response is intended to 
identify these discrepancies and review the distances of the 
proposed transmission line as presented in the License 
Application from known peregrine falcon nest sites. The 
USFWS reviewer, Mr. Michael Amaral, was contacted by 
telephone and provided clarification on which the following 
discussion is in part based (Amaral, 1983 personal 
communication). 

The proposed Healy-to-Fairbanks transmission route shown in 
License Application Exhibit G, Plate G-50, and in Figures 
E.3.49 and E.3.50 (Vol. 6B, Exhibit E, Chap. 3), passes 
within 1 mile of two historical peregrine falcon nest sites 



RESPONSE TO COMMENT D.1 (cont.): 

located about 3.5 miles northeast of Nenana (Biological 
Constraints Map, Sites 1 and 2). 

In order to assure that major projects will not affect 
peregrine falcons, the U.S. Fish and Wildlife Service often 
reco~mends that the following restrictions apply (D. Money, 
personal communication, 1984) :: 

--All ground level activity is restricted within 1 mile 
of the nesting location from April 15 through August 
31, unless specifically authorized. (Note: A nestinq 
location may include 1 nest site or several alternative 
nest sites established by a mated pair.) 

--All aircraft flights must J.!',aintain 15 0 0 feet altitude 
above nest elevation within 1 horizontal mile of the 
nesting location from April 15 through August 31. 

--Construction of new permanent f2cilities and 
long-term habitat alterations (e.g., material sites, 
roads, airstrips) are restricted within 1 mile of the 
nesting location, unless specifically authorized. 

--Use of explosives, and other activities or facilities 
having sustained levels of human activity and/or high 
noise levels (e.g., blasting, rock crushing, gravel 
screening) are restricted within 2 miles of the nesting 
location, unless specifically authorized. 

--Application of pesticides (with the exception of 
non-aerial application of approved, non-persistent 
insecticides within approved fixed boundaries) is 
restricted within 15 miles of the nesting 
location. 

--Alteration of limited, high-quality peregrine falcon 
prey habitat is restricted within 15 miles of the 
nesting location. 

Note: Some of the above restricted activities within the 1-
mile and 2-mile buffer zones are perrnitted if nesting 
locations are shown to be unoccupied by June 1 of any year. 
Such activities may include aircraft flights lower than 1500 
feet and closer than 1 mile, blasting, and certain other 
ground-level activities. 

The proposed Healy-to~Fairbanks transmission route presented 
in the License Application passes within 2 miles of a third 
historical peregrine falcon nest site located approximately 
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RESPONSE TO COMMENT D.1 (cont.): 

5 miles northeast of Nenana. This site (Biological 
Constraints Map, Site 3) is the first one referred to in the 
USFWS comments (letter by J. M. Nelson, October 12, 19 83) , 
i.e., the eyrie which "the recommended route boundary passes 
directly through." Although documentation is poor, current 
knowledge of the nesting requirements of peregrines, and the 
recent selection of "new" (not previously documented) 
nesting locations by peregrines in Alaska, support the 
supposition that peregrines have probably nested at this 
site in the past. Since the transmission route centerline 
shown in the License Application passes within 2 miles of 
this site, USFWS restrictions pertaining to activities 
within 2 miles and 15 miles of nesting locations, as listed 
above, may apply. 

The proposed Healy-to-Fairbanks transmission route presented 
in the License Application passes within 3.5 miles of an 
historical peregrine fa~ccn nesting location ncar Whiskey 
Island, at VABM Crescent (the second eyrie referred to in 
the USFWS letter by J. M. Nelson, October 12, 1983). As 
stated above, current USF\vS reco:mrnended restrictions in 
regard to peregrines prohibit most actions within a 
three-dimensional zone 1 mile horizontal from and 1500 feet 
over nesting locations. They also restrict certain other 
actions within 2 horizontal miles of nesting locations. 
Moreover, they restrict alteration of limited, high quality 
peregrine falcon prey habitat, and the application of most 
pesticides within 15 horizontal miles of nesting locations. 
Therefore, the only USF\·;rs recommended restrictions that :r-;ay 
apply to the VABM Crescent nesting location are those 
regarding alteration of important, limited peregrine prey 
habitat and application of pesticides within 15 miles (see 
listed restrictions above). The occurrence of limited, high 
quality peregrine falcon prey habitat in the proposed 
transmission corridor in the vicinity of this nesting 
location is unlikely. 

The proposed Healy-to-Fairbanks transmission route presented 
in the License Application passes about 4.5 miles from an 
historical peregrine falcon nesting location at the 
southwest end of Chena Ridge (Rosie Creek} . This nesting 
location is probably the third one referred to in the USFWS 
letter of October 12, 1983. The only USFWS restrictions 
that may apply to this nesting location (i.e., Rosie Creek) 
are those regarding alteration of important, limited 
peregrine falcon prey habitat and pesticide application 
within 15 miles (see listed restrictions above) . The 
occurrence of limited, high quality peregrine falcon prey 
habitat in the proposed transmission corridor in the 
vicinity of this nesting location is unlikely. 



RESPONSE TO COMMENT D.l (cont.): 

The proposed Healy-to-Fairbanks transmission route presented 
in the License Application passes within 4 miles of another 
historical peregrine falcon nesting location farther 
upstream along Chena Ridge, specifically at Che~a Bluff. 
The only USFWS restrictions that may apply to this nesting 
location {i.e., Chena Bluff) are those regarding alteration 
of important, limited peregrine falcon prey habitat and 
application of pesticides within 15 miles (see listed 
restrictions above) . 

It is not clear that restrictions will apply in the case of 
the Chena Bluff nesting location because the top of the 
nesting cliff is privately owned and has a large residence 
constructed on it, in addition to a major roadside vehicle 
pull-off and public viewpoint. It i~. doubtful that 
peregrines will successfully ::::-eoccupy this nesting location 
unless significant changes cccur in patterns of existing 
human use in the immediate vicinity. 

The occurrence of limited, high quality peregrine falcon 
prey habitat in the proposed transmission corridor in the 
vicinity of this nesting location is unlikely. 

The proposed expansion of the Ester Substation (see License 
Application Exhibit G, Plate G-52) is roughly 4 miles north 
of the above historical peregrine falcon nesting location at 
Chena Bluff. The only USFWS restrictions that may apply to 
this nesting location are those regarding alteration of 
important, limited peregrine falcon prey habitat, and 
application of pesticides within 15 miles {see listed 
restrictions). The occurrence of limited, ~ quality 
peregrine falcon prey habitat in the proposed transmission 
corridor in the vicinity of this nesting location is 
unlikely. 

There is sound evidence that peregrine falcon populations 
are increasing throughout Alaska and parts of northwestern 
Canada. In the Yukon River drainage, these increases began 
by about the mid-1970's. Since that time, numbers of 
occupied nesting locations and numbers of pairs have about 
doubled, and annual production of young has essentially 
tripled (as of the 1983 breeding season surveys} (see, for 
example, .Ambrose 1979; Springer, et al. 1979; Roseneau, et 
al. 1980; Mindell and Craighead 1981; Roseneau, et al. 1981; 
Ambrose and Riddle 1982; Bente, et al. 1982; Hayes and 
Mossop 1982; Ritchie 1982; Ritchie and Craighead 1982; USFWS 
Region 7 Office of Endanqered Species file reports and 
unpublished data). Similar increases, albeit at slower 
rates, are also apparent on the Arctic Coastal Plain of 
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RESPONSE TO COMMENT D.1 (cont.): 

Alaska (e.g., Colville and Sagavanirktok river drainages) 
(see, for example, Ri "cchie and Craighead 19 8 2; Swein, et ?.1. 
1982~ USFWS Region 7 Office of Endangered Species file 
reports and unpublished data) . 

During final engineering design and construction planning 
for the transmission line, the Alaska Power Authority and 
its contractors anticipate working closely with the USFWS 
and other state and federal agencies in final siting of the 
line, placement of towers and construction procedures and 
timing, so as to minimize impacts on raptors as well as 
other resources in the transmission corridor. 
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I Hislu1·ic 

Preser\'ation 
(-/~- -· 

1522' K Street. NW 
Washington, DC 20005 

AUG 2 5 !933 

Mr. Lawrence R. Anderson 
Director 

........ 

.. 
L .•• •. .. . -

Office o~ Electric Po~er Regulation 
Division of Hydropo..-er Licensing 
Federal Energy Regul.atory Commission 
~ashington, D.C. 20426 

REF: Susitna Hydroelectric Project 

. .... 

FERC No • .7114 Revie"'' of Appendix 
Chapter 4, ·sHP, Application for License 
1982 Cultural Resource Survey 
Phase 1 Report 

Dear Mr. Anderson: 

:. ··. -· .· i.). :· :. 
V• 
(;J 
!. 

'--
~-.,...r 

-o -··· --
•::.) 

'· 

As outlined in our earlier correspondence, we have been concerned about 
some aspects of the Susitna Hydroelectric Proje.ct (FERC No. 7114) as 
they relate to the requirements of Section 106 of the National Historic 
Preservation Act. As you know, our concern has focused on the identifi­
cation of historic and archeological resources affected by the Project, 
on the procedures used to evaluate and treat these resources, on the 
apparently excessive costs of the survey and mitigation process, and on 
the concepts and methods which justify the strategies employed in per­
forming this ~ark. 

We have reviewed the materials referenced above; unfortunately, our 
concerns are not allayed by the information presented. Enclosed is a 
review that elaborates our concerns, which should be addressed as 
compliance with Section 106 proceeds. Your early response will be 
helpful in resolving these matters in a timely manner. · If we can 
provide anything further at this time, please contact Dr. Dean Shinn at 
234-4946 in Denver, an FTS number. 

Sincerely, 

~~!.~1 
. ' 

Executive Director 
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FEDERAL ENERGY REGULATORY COMMISSION 
PROJECT NO. 7114 

RESPONSE OF ALASKJ._ POWER AUTHOEITY TO COMME:t.;TS OF 
ADVISOP.Y COUNCIL ON HISTORIC PP.ESERVATION 

COM~iENT E. 1 : 

See attached comment letter. 

RESPONSE: 

Pending receipt of the ACHP report submitted to the FERC, no 
response is possible. 
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Mr. Larry Cr~wford 
Alaska Potver Authority 
34 West Fifth Avenue 
Anchorage, AK 99501 

Dear Mr. Crawford: 

.. 
. . 
' .. . 

• . 
® 

BILL SHEFFIELD, CO\'ERNOR 

·POUCH AW 
JUNEAU. ALASKA !'3811 
PHONE: (POll 465·J568 

November 18, 19'8 3 

SUBJECT: SUSITNA HYDROELECTRIC PROJECT APPLICATION 
STATE I.D. NO. AK830824-55 

Th.e Division o£ G~·:r:r.:::::'lental Coordination has re,tie•::ed the con­
sistency certificat~on and suppcrting infor~ation you s~bmitted 
for our co~currence under Section 307(c) (3) (A) of the Federal 
Coastal Zone Ma~age~ent Act as per 15 CFR 93d, Subpart D. 

T~e information revie\·Jed \-tas the Alaska Power Authority's (APA} 
application for a Major License for the proposed Susitna Hydro­
electric Pro4ect No. 7114 locat~d on the Susitna River between 

~~-·...-.• •,,.: ..... ·~~·:-~-. .-....-. ... ~ 
Anchcr~ge ana Fa~r~anKs. 

The proposed project would consist of two developments with a 
total installed capacity of 1, 620 Ht-1 and would provide an 
average of 6910 GWH of energy annually upon completion in the 
year 2002. 

The upstream Watana Develonment would include an 885-foot high 
earthfi 11 da-m with a crest length of 4, 10 0 feet forming a 
48-~ile Jong reservoir with a surf~ce area of 38,000 acres and 
a ue?ble storage C~?acity of 3.7 million acre-feet at norffial 
maximum water surface elevation 2,185 feet. Two chute spill­
ways wculd be provided on th~ right abutment. A concrete, 
gated intake structure on the right abutment would lead to six 
17-foot diameter penstocks terminating in an underground 
power~cuse containing six 170 MW generating units. The first 
four units would come on line in January 1994, followed in July 
1994 by the final two units. The Watana Develooment would 
produce an ave~age ~nnual energy o~.:~tput of 3460 -.~Wh. 

Th~ Devil Canvon Development would include a 64S~foot high, 
doubie-7urv7d, concrete thin ar~h dam forming a 26-mile long 
rcservo1r w1th a surface area of 7,800 ac~~s a~d a ~:~~!e 
!:! :;.·= .. ~·~ c.:-.. tint:i-::.1' ,.:,: .::,:c, ':'(~() .uc::·.::-: .... •·::t ~t :· . .-_;::!!-. .:!! ;:.1-.:<:-m ..• ~ .. ·.·:-:tt..:r 

~~!:_~~ .. ~-7-~·~lr<::::·;~---~::. ~, .:.::. :~'~:·-~-:. :\ :.;~·::;:·-~\. h~·J~., ~=c.:~. ::i~l 
__ c ... _-: _ ... r.: .. ou_a ut= 1_~... ..... ~.(. on the _._._._ ....... u ... ::n~:::n._. ·"" sp1llv:ay 
•.vouJ.d he provide:d on "'''ch i:butrnent. A C:?!'•Cl"ete, g~~-c.:d int.a.~~e 

structure on. the right abutment would lead to four 20- foot 
diu~et~r penstocks terminating in an underground powe=house 

Q 2 I ( ~ t1 n r;q 7 
{/._)l /,.......;".../-I I 
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.containing four 150 MW generating units. The Devil Canyon 
Develoornent ·would become operational in 2002 and ~culd produce 
an ave~age ~nnual energy output of 3450 GWh. 

. . 
Two 26-mile long, 345 kV t~ansmission lines would be constructed 
from Watana to Devil Canyon. From Devil Canyon, t~·:o 195-mile 
long, 345 kV transmission lines would extend to Anchorage. An 
access road would be constructed from the Denali Highway south· 
to Watana and then west to Devil Canyon. A 6,000-foot long 
airstrip and a permanent town for operation and maintenance 
personnel would be constructed at Watana. The Susitna Hyoro­
electric Project is estimated to cost 5.1 billion dollars 
(January 1982 dollars). 

The Division's review of this perrnit·application primarily 
conccnt~ated en the adequacy of the infornation to identify and 
quanti~~ coastal rescurces affected by the project, the impacts 
to those resources as a result of the proposal and the adequacy 
of specific ~itigation measures to offset the impacts. 

[F.l] Based on our review, the Division agrees that the proposal is 
consistent with the Alaska Coastal Management Program (ACMP) 
provided, however, that the following measure is adopted: 

Information on the outstanding issues and major areas of 
concern shall be provided to reviewing State agencies and 
the Division for review and subsecruent concurrence that 
the proposed acti'!ity meets criteria of the ACHP standards 
and approved District program. A list of the major areas 
of concern and specific information needs required for 
further review is enclosed. This list is not inclusive, 
but should be used as a guide. 

This finding is based on the determination that there are out­
standin9 issues which have not been completely resolved and 
that at this time, there is not sufficient information to ad­
equately and completely assess the impacts to coastal resources. 

:Adoption of the measure which shall provide the Division with 
I additional information and concurrence authority is established 
! in 15 CFR 930.64 and would allow the Federal Energy Regulatory 

/ Commission (FER~} authorizatio~ to proceed in a manner consis-
i tertt with the Alaska Coastal Management Program.· 
J 
I 

f 
. 

It is our int~ntion to work cooperatively with the APA in 
a::sess.i!'"lg i'lccitional in::-:.~r~~ti.cn r.-?'?-7-:: ~,:-:d r-.;.v:.·•t·::!.:-:a :-·:::':.!": 
c · ::.! ::g ::-.·:"·::..: .. ric-~~ i~ a:-;. ~:·:lJ'=_:::. ~., i cus :-:~:·. -:·:;!."'.. ·;:\-, ~.:.~.l=-: :.;-.,~, 

~.;::::.,: -:-. i .. L r~ ··~..: ·:!: .... r, .i ~·:::-.z SUch ~ $ :.1: ·~ :~c~~·l i ~. ;_._; :.., ::! =i E ;· .. C~' .: ·2. ".: ::_ C;~·a~ ~;:: C:•U p 
(IA?..G) a!~C. t::e l\r?A Eoe:.rd' s ;-,.:vi subcon-.::,.:..ttee on resources ca:1 be 
utilized by reviewing ~s~ncies to deal with u~rcsolved issues. 
However, this finding of consistency is conditional upon the 
Division's concurrence that sufficient information has been 

·provided by APA to insure consi~te~cy with the ACMP. 

I \ 
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~] ~f you disagree with this decision, and you wish to consult 
'- · /informally about its terms, please contact this office as soon 

/ as possible pursuant to 15 CFR 930.124.- If informal discus- · 
sions do not resolve your- concerns, :?'?."! may appea·l this decision 
to the u.s. Secretary of Commerce in·.N~shington, D.C.,. as · ... 

~ provided in 15 CFR 930.125, Subpart a)~ Ground~ for this appeal 
are limited to: ·· 

\ 

\ 
\ 

-
-

-

1. a claim that the proposal, whil~ inconsistent with 
the Alaska Coastal Hanagement Program, is consistent 
with the objectives or pu~pcses of the Feceral 
Coastal Zane Management Act, 15 U.S.C. 1~51-146i, 
15 CFR 930.121; or 

2. a claim that the proposal is necessary in the inter­
est of national security, 15 CFR 930.122. 

Your appeal to the Secretary of Co~~erce must be filed within 
30 days of your receipt of this letter. Please contact this 
office if you need further info~~ation about.these procedures. 

By a copy of this letter we are informing FERC of the results 
of our review effort. Thank you for your·cooperation with the 
Alaska Coastal ~anagcment Pr6gram. 

cm/1 072 

Enclosure 

cc/enc: 

Sincerely, 

~~d-~ .. 
Robert L. Grogan~ 
Associate Director 

•. 

Kenneth Plumb, F~RC, Washington, D.C. 
The Honorable Esther Wunnicke, DNR 1 Juneau 
The Honorable Don Collinsworth, DFG, Juneau 
Carl Laird, DCED, Juneau · 
Bob Martin, DEC, Anchorage 
The Honorable Richard Lyon, DCED, Juneau 
·carl Yanagawa, DFG ,. Anchorage 
Jim ~yers, DGC, Juneau 



[F. 2] 

[F. 3] 

[F. 4] 

[F. 5] 

:·l.b,JOR ISSUES 

1. .A major concern remain* the flow regime for the , 

2. 

3. 

4. 

. prcpcs~d proj~ct. The range·of possible project flows. 
is not adequate, nor does the information proyice for 
analysis of pqtential impacts of various flow schedules. 
We understand that data collection and· modeling 
efforts are still underway, howeverf with settlement _ 
negotiations on flow due to begin shortly, additional 
information is essential. Flow scenarios should re­
flect concerns with impacts to fisheries, habitat, 
wildlife, water quality, navigation and transpor­
tation. The selected flow schedule will undoubtedly 
affect the project's econcmics. 

Instream flow is another major concern. The Depart­
ment of !'atural Resources has recently promulgated 
regu!~~io~s gcver~ing instream flow·rights gene=ally 
for: f~~h and wildlifcJ recreation; navigation; and, 
water quality. The APA has submitted applications for 
water npprapriation permits as required, but the 
infcr~ation accc~panying the application is not suffi­
cient for processing the permits. Since the applica­
tion for instream flow reservations ~re anticipated 
from other organizations and agencies, instrcam flow 
should be a rnnjor concern of APA. !nst:eam flows 
necessary to maintain fisheries resources downstream 
from the proposed impoundments must be identified. 
Operational flow scenarios should be developed that 
consider the requirem~r.ts of fisheries as well as the 
economics of power generation and anticipat~d project 
demand. 

Land ten~re in the Susitna must be addressed includ­
ing, ~c~~ss planni~g and permitting with acceptable 
stipulations on construction and use. Land classifica­
tions, materials sites and disposals (including 
timber, gravel, etc.) and planning for recreation, 
settlement and other activities are also necessary. 
Other concerns are the transmission line routing, 
location and design of construction facilities and 
cultural resource protection. 

A more comprehensive assessment of downstream fish .and 
wildlife'resources of the Susitna River and the 
impacts to those resources and uses is necessary. 
Information on dow~strcam impactsp w~ter temperature, 
ice .fo.rP.ation, s~ditrH!nt lcacHng and ri"She.:M-es :::h:::t:!d 
:o~ p!"6Vi~~c:. ~e.quitSt-t"e_cl":-.:t.:; fnr d~i~roN".s on 1<\ontnt~ 
flc~JJ .ce.qvtcemer.¢~ ~n.d NIHUI'ft.UI'!:& clc\1)1\~tce~ flo~ I"<::=~irc­
rnents arc not avnilabl8 at this tim~. ~~~ c0nti~uitv 
bet· • .:•::::n ~he \-:a ter to:::::l;~ra ture C~.nd ice fer.::.:. t. ion :::ode is 
is also a concern. Winter conditions habitats 
tributaries, sloughs, and side channels of the

1

lower 

, -

-

-

-
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[F. 6] 

~ 

[F. 7] 

1"""'·. 

-
[F. 8] 

-
-" 
.~ [F. 9] 

[F.lO] 

"'-.. 

rive~ ~cec at~P.ntion. Possible'use of spring flooding 
in mitigation planning should be considered. 

. . 
S. ·The ic~ntification of the full range of important . 

im~3cts to wildlife and the establishment of mechanisms 
for approaching mitigation of those impacts, must be 
ach~eved. Th~s should include ~etter definition of 
anticip~ted impacts to fish and wildlife populations 

6. 

7. 

8. 

.• and their ha.bi tats 1 a process for agreeing on the 
- magnitude of impacts, and the assessment of habitat 

enhancement techniques to be used in determining the 
replace~ent habitats required to offset impacts. 

The irn~acts to fish and wildlife resources caus~d by 
access to the project area must be more fully evaluated. 
This includes the effects of access to the project 
area for project construction and operation as well as 
the increas~s in accP.~A~bilit7 ~c surrqunding l~nds to 
t ,...., c.=.. ...... ..:,,- -,·~1~c 

.a..a.- .: -•• ·- ·-- ;_.JWA.J-• • 

Socioeconomic iz.pact~ on ccrrmercial, rec~eational and 
subzistence use of affected =esc~rces and supporting 
inc~stri~s requi=e further as~~ss~e~t. This should 
include the identification of resources used) the 
quantification of use levels: the description of use 
p~tter~s, including s~asonality a~d its context w~thin 
local cc::-~-:·iUni ties: and 1 descriptions of geographic 
areas of use. 

Mitigation planning must be further developed. This 
·is a high priority issue. The i~pacts to fish and 
wildl~fe species must be better identified. The APA 
needs to show how impacts to fish and wildlife re-
sources will be mitigated through project d~sign or 
through co~pensatory measures. A comprehens~ve 
evaluation of i~pacts and applic~~le mitiga~icn 
alternatives needs to be concuctsd to evaluate en­
viron~ental costs, the feasibility of mitigation, or 
the tradeoffs of fish and wildlife resources and 
h~bitat that may be involved. 

·FISHERIES 

1. Flow Regime 

~v ie...U af j nfa rmaiion r-e;sarc~ng fl o\IJs in the su~i""h1o. River 
·ll.f-tel"' t'r\e pt"Dj~c:t i$. in pla.c~ in~ic~~s th.o..:t <io..+n.. o..rot. ·. 
insu:tfict~l\t -:o i_:..:;--,dict the effect.;: of .::n alt.-~rcd ::1o.,., 
rcg~ne in the river on fisheries. 7~~rcfoie, we ~rc not 
able at this time, to reco::..-:1end instr·2am flows that \.Jould 
r~dcice impacts to an acceptable lev~l. Until sufficient 

.. - .:. 



[F.lO] 
(cont.) 

[F.llJ 

[F.l2] 

[F.l3] 

[F.l4] 

-
duta is avail~ble to recc~uend flow levP.ls to protect ~ 

fisheries, it is not possible to adequately assP.ss project 
rela~ed impacts or formulate appropriate mitigation mea~ureso 

The definition of an acceptable flow regi~e to protect fish 
and wildlife resources during project operation is one of 
the major issues of the Susitna Hydroelectric Project yet 
to be resolved. Resolution of this issue will form the 
basis for further mitigation planning for fishery impacts.-

. To this extent~ the Exhibit E should identify those habitafs 
potentially a~fected by altered flows, the resources that 
utilize these habitats for any life stage, the mechanisms· 
for potentially impacting those resourcas, and methods to 
_sufficiently mit~gate the impacts identifi.ed. 

Those aquatic habitats receiving the most attention in 
Exhibit E are sloughs· and the mainst.em do·~Jnstream from 
D~vi~ ~~~yon to 7al~eetna. Other hat!t~ts wit~in this 
r~ach that are of ixporta~ce to fishery ~escurces include 
tributaries, tribut~ry mouths, upland s!oughs nnd side 
channels. These habitats ~~ed to be ev~luated in more 
detail so ~hat icp~cts to fisheries in this reach can be 
more fully understood. 

The P..laska Dcpart:::e:1t of Fish and ·Ga~.e ("D:G) has recc;;:-:..encec 
a more thorough analysis of the fisheries a~d aquatic 
habitats dc~,·nstream from Talkeetna. T.he i!:".::acts of the 
altered flows in this reach may be more significant than 
those upstream. Below its confluence with the Chulitna 
River, the Susitna River is broad and relatively shallow. 
Therefore, an al~ered flow regi~e rnay affect relatively 
more aquatic habitat downstream than upstream. We again 
rccc~.l·nend that additional emphasis be direc~ed toward study 
of the resources and potential impacts downstream of the 
T3 J.kr?.::tr.a River e 

2. General Resource Values 

Review of Chapters 2, 3 and 7 shows that there is no 
discussion of the fish and wildlife resources in the· 
Susitna Basin that are potentially af~ected by the project 
and how these resources compare to those in the remainder 
of the State. This is important because an analysis of 
project options, impacts, and appropriate mitigatory 
measures should be viewed in part within the context of the 
value of resources that.rnay be affected by any project 
option. An intensive land use planning effort for the 
S'lsitna area is currr::·:-.t'l~· =·~ir.g vode.rta."keo joint-ly by 
vo..rieu.!l S-to.:te., ~rou~h c.n.d t=e.d<Zeo..l i\q-ei"C.ic·s. 1'1his st-udy 
looK:t o.:t the '("eq~~no..l siqni t-icance ~-£ fish <1Jxl Wildli.e-e 
resources. As a part of the study, varic~s ~lt~rnatives 

for l~nd use ha~e b~~n scl8cted nnd prc~~nt~d at nu~e:cus 
public rneeticgs. It nppears that the alternative receiving 
the ~nst support is the one th~t emphasizes fish and 

\ 
- J -
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[F.l-] · :wildlife, recreation, and forest resources. Facts presented 
(con{t.*} /in the public information brochure for the Susi tna Area 

[F .15] 

[F .• l6] 

I Plan emphasized the importance of fish and ~ildlife in the 
( Susitna basin. It is stated in the brochure that"· •• •the 
\ S~sitna Basin is the most important £ish and wildlife · 
\ production and ha;vest area in Alaska." This statement was 
'~ based on the 1980 National Survey of Fishing, Hunting and 

I 
Wildlife-Associated Recreation Repor~. This report revea~ed 
that more than 69,000 recreational fisherwen and 19,000 · 
hunters spent over 700,000 days in the area and spent an 

3. 

f estimated $44 million for equipment and services including 
guide and taxidermy fees, merchandise and services. In 
addition, co~~ercial fishermen received over $7 million 
from Susit~a Basin =ish, which g~ner:ted over $32 million 
for_processors and retailers. · 

Recreational Fisheries 

Tc::i u;.c.:::rstand the p-otc:ntial i:r::;::.acts of the prcj.ect on the 
recreational fishery that occurs dc~nstr~~m from Talkeetna, 
it is necessary to understand how these !isheries function. 

On the Susitna River fr0m Talkeet~a dcwn to its confluence 
with the Yentna River there are nine tributaries flowing 
into the east side of the Susitna and o~e flo~ing in from 
the west that contain significant ~ish PO?Ulations. Most 
of these streams support major salmon runs and jointly 
support up to 100,000 man-days of fishing effort each year. 
Access plays a major role in limiting growth of the recrea­
tional fisheries that occur on these streams. Much of the 
land adjacent to these strea~s is in private ownership and 
public land that is available is relatively undeveloped or 
inaccessible. Other than in the Talkeetna area there are 
no public boat launches that allow anglers access to the.· 
Suzitna River. The State has r~coanized the nroblem and 
has sp~nt over a million dol!ars t; buy back lands at the­
mouths of Montana and Sheep Creeks. The State has also 
initiated a road construction project that will provide 
access directly to the Susitna River at the mouth of Willow 
Creek. This project is expected to exceed $5 millie~ and 
result in a substantial increase in angler access to the 
Susit~a River and Willow Creek. 

An important aspect of the recreational fisheries is that 
they are located primarily at confluences bf tributaries to· 
the Susitna River. Recreational activity in these confluence 
areas is directly relat~d to the large number of salmon 
that are present at th~se sites. As all five s~Jrnon 

:pe.c.ie~ tn!qn1.1"e up -t:.h.e. su~i-tno.. Ri'l·e.t" t1\e..'i ttc'.d to C:z1::gr-E.­
'lil.~~ ':Lt ~e;. ~~:s <1}~ vi ~o.lty ~\ t of +he.. c\w..r ~. . 
tr~.out..:r::..o::·s r_c·.:~:::g ~nt.o tne S:..:.zl.tna :-:·rE:-r. r:1.:ring ~he 
open wat~r season the ~~cas a:ound th~ =cu~~s of trib­
utaries provide ideal r~sting or staging arc~s :or all 
adult fish species as well as rearing areas for ju~enile 
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[F.l6] 
(cont.) 

[F .1 7] 

,~ish. The extent to which these areas are used is d~pendent 
(on the depth of the· water at the tributary mouths which in 

( turn is sensitive to chang~s in mainstern flow. At high . 

J

/ flows, the rnainstem creates backwater areas at the t=ibutarv 
mouths, thus increasing wa~er depth. At low mainstem ~ 

\ flows, the backwater areas are eliminated, resulting in 
\ shallower water arid increased flew velocities at the mouth. 
\When these back• . .,rater areas. are eliminated, their attractive­
~ ness to fish is significantly reduced and fish will be dis-

/

placed to other areas more suitable. This could have 
sianificant effects on a recreational fisherv since the 

1 fi;h may be displaced from a tributary mouth-that is easily 
/ accessible to anglers to cne that has very limited access. 

\

' In the Susi tna Ri·.-er, natural lo\·: \·:ater conditions which 
affect recreational fisheries do occasionally occur. When 

\they do, it is primarily during May and June during the 
chinook salmon migration. . · · 

Chincok ~a!~c: arn the rnost highly prized spcr: ffsh in 
Alaska and as such th~y attract large nu=bers of ang~ers to 
the limited areas that a=e opened for fishing. The Susitna 
River chinook sa!~on is a li~itcd resource that has been 
intsnsively managed and has a long histor~ of allocation 
conflicts between 'larious user groups. Sport fishing for 
chinook salmon is allowed on only five Susitna River 
tributar~es in the Talkeetna to Cook !n!et reach. In 
addition the Ye~tna and Talkeetna River drainages are open . 
to chinook salmon fishing. Three of these streams, Willow, 
Caswell and Montana Creeks, are east side tributaries that 
are ooen to chinook salmon fishing only on weekends while 
the o~her two, the Deshka River and Al~xa~der Creek which 
flow in from the west side, are open to chinook salmon 
fishing seven days per week. The weekend-only fishing 
str~a~s receive extremely heavy fishing pre~sure during the 
chinook salmon fishery. Since those areas that are op:~ed 
fo= chi~ook sa!~cn fishi~g are cxtrc=eiy li~ited, any 
physical changes in backwater areas on these streams which 
may reduce holding areas for chinooks could be particularly 
damaging to the recreational fishery. 

It is also important to note that ~almon utilizing tributary 
confluence areas are not necessarily migrating into these 
tributaries. All five salmon species migrating to the 

[F.l8] , . 
upper Susitna, Chulitna, and Talkeetna Rivers enter, in 
yarying degrees, the sport fisheries that occur.at the 
confluence areas of the·lower Susitna tributary streams. 

"-..;,.. [F.l9] 

Any impact that occurs ~o salmon species that utilize the 
Susitna River in the Devil Canyon to Talkeetna has the 
po~en~ial ~o in~act Th~ r~r~a~io~l sport ft~herr ~hich 

· 'nOSV e.~s -H\g~ ft'Sh Ln. d,~·(J)ps~ c.ot.\~lltU\ce a..rtO.s.. · .. 

C'ii P~g~~ E-3-1Ct5 i..t is state:C thut flc· ... · :.-&<.!t!ctio~s un::::-= the 
pro?osed fil!~ng schedule m~y alter t~c 2hysical charac~er­
istics of the tribut~ry mouths in the u~~8r por~icn a: ~he 

·") 

-

-



-

-

[F.l9] 
(cont.) 

[F.20} 

[F.21] 

· ..Talkeetna to Cook Inlet reach. These are t!1e areas where 
· //the major fisheries occur. It;. is further stated that _ 

·( duripg the op~~-vater sedaso
2

ne, mainste~ di~c1harge redducti~nh.s 
of 34 percent in June an percent 1n Ju y may re uce t e 

\ ·areal e~tent of these backwaters. It was ·previously 
\ mentioned in the aP-plication. t·~at water depths in these 
\ areas will also be reduced. =T·J.:;.e Susitna River below Tal­

keetna is moderately to extensively braided, with the river 
channels wide and shallow. Therefore, this reach is more 
sensitive to flew reductions than deeper more incised 
channels, which occur further upstream. Reductions in 
discharge during and after filling of the reservoir could 
resrilt in substantial changes i~ the habit~t at tributary 
mouths which may seriously impact existing .cecrcatio.nal 
fisheries. Since the tributaries flow into a variety of 
habitat types the impacts of .. reduced flo~ ... s ~-lill vary. 

Th~re has ~c~~ min!=~~ ~ffort, espaciallr in tributaries, 
to quantify ~cult sal~on es~~?=~ent in t~e Susitna River 
below Talkeetna. It is very ·likely that adult salmon 
escapement in this ?Ortion of the Susitna ~iver far exc~eds 
those estimates available for the river aL~ve Talkeetna . 
. This would mean that the reach below Talke~tna is especially 
icportant to rearing ju~eniles. Here again, th~re is very 
little quantitative infor~ation. Infor~at!on is needed on 
juvenile rearing in the reach below Talkeetna. Large 
numbers of juvenile chinook salmon and adult resident 
species are migrating out of numerous east side Susitna 
tributaries in the reach below Talkeetna. They are depen­
dent on overwintering habitat in the Susit~a River. There 
arc no quantitative data presented that indicate their 
abundance or which habitats they are dependent upon. There 
is almost certainly going to be an irnpact on juvenile fish 
rearing in this reach with pest-project winter flows 
ch~naina by c~sr 200 nercent. There are n~ ~ata which show 
hew ~inter habitat wiil change with the dranatic increase 
in flow. 

Assumptions of current sport fishing effort :-;ade from the 
Alaska Department of Fish and G~me Statewide Harvest Study 
(1981 data) appear to have been mad~ by someone who is not 
familiar with factors affecting sport fishing effort and 
harvest trends (E-7-42/32 Indirect Impacts). Although the 
data indicate an apparent decline in the number o·f anglers 
residing in the upper Copper/Susitna Rivers, this is not 
indicative of a general·dP-cline in numbers of resident 
anglers. 'The 1,885 nu~ber in 1977 is directly related to 
-H\e,. ~Cf"~ inc..rea.'56 in "H'\~ 6-le-r..11alle.n O-l"'~:,~pl1lo..+ioo 
iloli:l'l~ C.lj:f.\.~ton 61- -the ctpe..lt.r,\t!.. rt: ~·l.lld Pe ~-r 
t"<' st"a.te. that since l9 i 8 the n-u.-:.ber of re~:.\de~t .J.ncler s Las 
.t"t,n\n incd .1:e 1 at i vel v u;-:t;!"l ~ ::c.:=d in the up:i·~ ~ C-: ::-;:.:: r IS us i t::a 
(U \1 er a l" e a ( 1 9 8 .:?. figure: i s - 1 , 2 5 4 an gl c r ~ ) . -

- ......... _ ... # ..... ,..._ ..... ,~ ... ... -..., ,~ ... 

------·-----------------------
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] :_,;.ssurnptions are also r..ade that fishing effort "is declining 
F. ~~ in the westside and eastside Susitna drainages when it is 

_ ac~ually increasing.· Instead of using angler's residence 
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to shew fishing trends in the westside and Pastside Susitna 
~raihages, as was used for the Copper/Susitna River area, 
the writer reverts to using angler days fished to attempt 
to ~ocument declinfng fi~hing _trends on the Susitna"River. 
If angler's residence was used-for the west Cock Inlet-lower 
Susitna drainage it \·Jould be apparent that there was a 
steady increase tn number of anglers fr6m 1977 through 1979 
and a r3pid increase since 1979 (Appendix 7.C). The 
assumption, using angler days that fishing effort is 
declining in the wes:side and eastside Susitna drainages is 
pri:::arily based en t1:e 1981 harvest study data \·<hich_ show a 
dramatic decline in effort (Appendix 7.C). · 

This assumption is incorrect because in 1981, natural 
ph~~o~~~a =ay.tave a~~~ctad angler participaticn in the 
reclce:::. tic,!lal f:£;1-:r::· ·:i!'!C. ::C!C-3-t:S:e t!1.~::-a ,_ .. :as ~n ll pel."' Cent 
increase in licens~d angler's Statewide, 20 ~erc~nt of 
which occurred in the west Cook Inlet-lower Susitna drain­
acre. F':.l.rt:.h.ermore, 1 S 8:2 cata are avai l~ble ar.d s!:c•,o~ a 3 4 
p~rcent additional increa~e in anglers in this dr~i~age 
area, a record high. T~e narrative in the Department's 
1981 Stat~~ide Harve~t Study indic~ted that 1981 was not a 
typical year and as sue~ shou:c not have b~en used to 
determine trends in effort and har~est. The following is 
an excerpt from the 1981 DFG study: 

"In 1981 the nurnber of angler-days fished statewide 
decreased frcm the previous year for the first tirne 
since the Sport Fish Survey was initiated. This 
decrease in effort took place primarily in fisheries 
serving the Ju~eau, Anchorage and Fairbanks ~reasQ An 
unusual cc~~i~aticn of coinci~~~tal circc~s~~nces, 
including incl=cent weather, high and muddy ~aters, 
and off-year or unexpected salnon run cycles occurred 
in conjunction with these fisheries in 1981. With the 
11% or almost 25,000 angler increase in the angler 
pcpulaticn base in 1981, the largest annual inciease 
since the Sport Fish Survey was initiated, normal 
~onditions in 1982 would very likely produce record 
high fishing effort in Alaska's waters.n 

[F 0 23] Description of sport- fishing in the Susi tna River (E-3-15) 
omitted an analysis of churn salmon which contributes signif­
icantly to the sport fishery,. The 1978 and 1981 Susitna harve_st 
of chum ~a!.r::::-1 repr~ser:tcd ?.bout 71 and 57 ?~=r.~nt respe.c..ti~lv 

dj'"~ ~\ es-r:ui\a.-:te.c h:u\1~~ ~~ ~tr+h~l f.,lct:st.A-. ~~ 7s 
"i"'o qs p~c.ent of~ d'lut.:U ·na..rt"Uie4{; i.n ~ SusitTto.. R\ve..r. "lle:·c 
h6...J'"'./e:s'had tfnr:t t"~ •:•:-:r..£lu~~,=e <:.!.·e-:.s cf the c~st ~ice 5:.:~ i tna 
triLut.:-~!: ics . 

. 
4. Hitigat.ion 

~ .. 
:: ':-: '· ""!' ~ I 1 1 -..:--:: "l / ~ ., 
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.,_ [F.24] The ~itigation plan for fisteries contained in-Exhibit E 
requires further development. It does, however, ·provide 

-

-

..... 

[F. 25] 

the basis for ~urthe~ mitigation planning. This is expected 
to ·occur as additional resource information is collected. 
~nd anticipated impacts are better quantif~ed. . , 

A major issue witn.respect to fisheries is the establish-
-ment of an acceptable flow regime downstream from the 
imp~undments. Resolution of this issue requires that the -
.impacts to fisheries, habitat and the public use of the 
fisheries be better defined downstream and that alternative 
flow scenarios for fisheries be evaluated. Once this has 
been done and an acce?table flow regime agreed upon, then 
dev~lcp~ent of additional ~e~sur~s to mitigate impacts such 
as slough modifications not ameliorated by the flow regime 
can be evaluated. 

Con~epts for rniti~ati::.g these dc• . ..rnstrea~ im~acts \..;hich are 

[F. 26} 

not off~et by the flew =~s!~e are toci gener~l to be thc:o~ghly 
eval~ated, and the probabilities of success are not presented. 
Further~ore, there are no specific plans for types of 
mitigation, such as slough wodification~ Plans should be 
provided and should include engi~ee~ing drawings, oper3-
tional and maintenance clans and realistic costs. Without 
these, the evaluation o~ rnitig~tion proposals cannot be 
carried cut with anv decree of confidence that adecuate 
mitigation will act~all~ o~cur, and th~t the mitig~tion 
actions themselves are in harmony with the ov~r~ll develop~ 

··ment and conservation of resources in the area. 

[F.27] 

Losses of resident species and habitats within the impo~~c­
ments can only be mitigated through compensatory habitat 
replacement or enhancement elsewhere. Resolution of this 
issue must be accomplished jointly between the applicant 
and the resource agencies in the context of presently 
f~~sibl~ prc?agation tec~::.cl0gy 3nd the benefit~ to the 
resource and user groups of artificial stocking of waters 
in the project area. Therefore, it is not appropriate to 
make a decision on this tradeoff until a process for 
addressing the overall mitigation plan is implemented. 

(F.28] 

The applicant should utilize a forum for addressing mitiga­
tion planning such as the recently established APA Board of 
Directors Resources Subcommittee. This subcor.~ittee could 
identify conflicts and the mechanisms, information, and 
decisions needed to resolve those conflicts, thus improving 
mitigation planning~ 

F. 29] 

T!1e iol:~· .. :i::g =e:'lieu.1 is li:nited t.o qe.nt2.C'a..l '='·:::..:-·::·.•.:::it!:l on .::!s;.~c.:s 

of the lic~~!Sc ap?l~~~tion that r~su!~e ~ajcr revision before 
the document can be considered to h~v~ a~~c~ately ~s5essed 
wildlife·resources and mitigation pl~nning: Khi!e sorne exa~?les 



.. 

[F. 29] . ,·are used, no attempt has been made to make a complete list of 
-·-:ant. '.~pecific comments. 

[F.30] 

[F. 33] 

-L Incob.nleteness-

Baseline descriotions of wildlife resources are based 
primarily on data collected before fall 1981, appro::dmately 
1.5 years afte= studies began. Data col:ectec prior to 
1980 derive mostly from peripheral areas and not from 
within the project area. Data available after fall 1981 
are not present:d in their entirety and occur only as 
isolated pieces of information, devoid of any structured 
approach. Su~scquent reports by APA 1 s cG~tractc=s. not 
included in Exhibit E but available to the. APA, cake. many 
of the statements included in Exhibit E obsolete. For 
example, the estimated maximum number of cease wintering in 
the Watana i~poundment zone is double tha~ presentee. 

Tha list of ~ctential i~pacts is inco~pl~te. There appaars 
to be·a belated attempt to systematically list iopacts in 
the tables. ~any are omitted or not clc&rly identified in 
the text. This n~oblem is creatlv accr~~~t~d ~v the 
incor.sistencics from one section to ~;.other. -

~. Inaccau~te Treat~ent of ~aior Issties 

A nu~ber of ma~or issues, such as habitat alt~ration below 
Talkeetna and ;eccndary development, are dismissed with 
very little comment. It maJ-' be that these issues are 
complicated and cannot be precisely quantified. However, 
there is not oven a reasonably qualitative discussion or 
attempt to put outer bounds on the magnitude of the issue. 

3. Inccmolete Co~sideration of Scenarios 

E~cause many issues have been only partially investigated, 
it is possible to construct a wide range of equally plausible 
scenarios with respect to impacts to populations of wildlife. 
Exhibit E generally presents a single scenario per issue. 
Rarely are these the worst case. On the contrary, they 
tend to be o~tirnistic. Often they a=e stated in terms that 

-

--

-
would.suggest to an uninformed reader that alternative ., 
scenarios do not exist. When a range of p=edictions can be 
~upporte~ by available info~mation the full range~ a~ at 
least the worst case, should be presented. 

Weiqhting of Impacts 

l.():l\1 ~ c.M 't"~ri~ ror ~"'~ ~~pa.c..ts a.re p~~, 'fh~ 
C..t"'t-H!.t"ia. ~ t\~t- -eJJpl~~d e()nsistt~y. The.. $~1Y'e. iJ'4)t:iC't"' 
f4.<1V ~e gi·:en ci::::e:::-c:1t ·.-:.::>i.•._:ht in dif:c:l··:r.': ~·:-cti·_:~:-:s. 

i(e.~a..ti':le.ly ::;in~r i=::;?.::.::':..s oft.t.=!n :-eceivc :7tC:'C o.:::-.;;:.!1asis than 
po~cnt1ally maJor 1rnpacts. · 

.· 
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[F. 35] 

[F. 36] 

[F.37] 

(F.38] 

J 
I 

a~ely is any quantification presented to support ranking 
f impacts. Often, a supporting qualitative ~ationale is 
ot even provided. For example, ranking the killing of 

I ·-nuisance bro.,.m bears ahead of serine h.:lbi tat loss in terms 
1 of significance. of impact is a ~ompietely subjective . 

i 
I 
I . 

juagrnent not likel~ to stand scrutiny. The lumping of 
classes of impacts causes confusion a_nd disallows a examina­
tion of actual effects and their relative values. Temporary 
habitat loss is lumped with permanent habitat alteration. 
This problem reflects a failure to clearly evaluate how an 
irnpact is likely to influence a population of animals, and 
frustrates any attempt to accress different effects and to 

._ put some outer· bounds on the r.1agni tude of the impacts. For 
( e::-::s.r.;ple, habitat loss from increased of!-road vehicl~ use 
J~eceives equal or greater attention than other forms of 
j loss and alteration near the impoundment. Questions that 

need to be answered are: Is the acreage lost significant? j How much similar habitat r.:: been lost in n~arby accessible 

! 

1 areas? Within the acreages 5!fected, what vegetation types 
are ~est susceptible? What species of wildlife use these 
vegetation types? Is the !'O?Ulation ·likely to be lirni ted 
bv the availabilitv of these tvoes? Bv answering similar 
q~estions for the ~arious t~~e;-of pro~ect :~lated alterations 

r 
I 

; 
~o.lands and ~aters, the potential sc0pe of a problem can 
be ceternined even ~hen crecise cuantification is irnoossible. 
At the very least, impac~s c;.~ b~ ~ore realistically. 
weighted so that the need for further study or specific 
mitigation measures can be assessed. 

5. Misintercretations 

In many instances, information from sources independent of 
APA funced studies is used improperly. In some cases, such 
as the relationship between ~ater and mineral licks and the 
~ove~c~t patter~s of moose in portions of interior Alaska, 
stat~:ents cit~d ~ave no r~:c~~nce to tte Susitna area. In 
other cases, such as the reference to the dispersal of 
moose as observed in. two studies to the south of the 
project area, certain conclusions are drawn even though the 
studies were not designed in a manner that would tesi the 
hypothesis against vlhich the conclusion is made. Isolated 
papers are cited when other more appropriate literature is 
not used. 

Other statements demonstrate a poor'underst~nding of the 
current state of knowledge of certain areas of wildlife 
biology. For example, mortality of moose during a moderate 
winter is.irnplied to be a rarely observed e~Ant. · 

~ hi.~~Y Df ~t..l-e.nt- .;:.: :·.:.: o..nd obj~--H.ve5 in ~ 
proj Q.c.t a....r-e.o. is sc:::·~ times c~t-.\pl e,.t-~ty mi sond~s"t"O-rd. For 
e.~Cl.""l'le, GtlJ'I\~ 1-=b.-:agernen"::: U:'!it 13 is r.ot ~ t::·)ph:; 0::1Z>se area 



[F. 38] 
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[F. 39] 

[F.40] 

[F. 411 

[F.42] 

6. 

7·and bear populations have not historically been rnan~Qed to 
,benefit moose populations. 

Inidecuate Consideration of Alternatives 

Alternative design features and the analyiis of impacts to 
fish and wildlife resources associated with alternative 
designs are usually not considered. When they are, they 
are.often presented in a manner that places most emphasis 
on the basis of cost or engineering considerations. For 
example, there is no incremental analysis of the impacts to 
resources of different cam heights, even though the APA has 
considered ~ifferent dam heights. Methods of transmission 
line construction and maintenance described in the.draft 
Exhibit E have been deleted. The justification presented 
does not allow an objective and independent analysis of the 
alternatives. 

The rnitigati~~ ?lan is deficient in a Clscusaion of con­
sequences and do~s not consider a range of avoidance and 
minioization options. For exa~ple, the routing of the 
Denali access route was only adjusted slightly to minimize 
i~?acts en c2ribou. No range of alternatives to ~hat 
alignment are_pr~sG~ted. Only a ~~o project~ c~tion is . 
presented, a~c tne co~~equcnces o~ such an cp~~cn are g1ven 
only as the a~c~~~nce of this impact. Alter~ative access 
routes to the Alaska Railroad and Parks High~ay are feasible, 
would greatly reduce the impact, and should be displayed. 

7. Failure to Consid~r the Dv~3mic Nature of Peculations~ 
Habitat and ~a~2~~~ent Goals 

Irnpncts are usually stated in terms of the current popula­
tions, curreP.t ~~bitat conditions and current manacerr.ent 
goals. In :c~: c~ses, they :ccus only on t~e fate~of 
currently livi~y individuals rather than populations. This 
approach may be adequate for short-term impacts. It is not 
adequate when t~e duration of an impact is likely to ·span a 
period during ~hich populations, habitats or management 
goals or rcsulati~~s may change significantly. Managecent 
regulations rnay change every two or three years, popula­
tions .can certainly change significantly over a decade and 
habitat over two or three decades. These changes are well 
with~n the ~ife_of ~any of the .impa9ts.of the prQject. 

Ch~nges brought about by the project may have widely 
different effects on dijferent population sizes or under 
different envirr::;sr'~!':tnl cor:citio:1s. r·!ort"'l.:":•.· :.:-,.::·.J~r:·d bv 
-theJt'ojE.C."t' 1'\1.<1\h"t' b~ io~i.~l\if-'i.c.A-nt ar hi~h flOf:u\od-ton -
\<:\f ~. ~t S\.91Ytf1~t" O..t \ow Pbpula:ticn l-t.IJ~ . .1~.- ~ sc::.e 
inst.:.:r:.: .. ··:::s, the :;:·ojo:c-c r.l:ig:-;~ _::"l·::.rmit ccntin::-:•c .:;.:,::.:-;tr.;~ce of 
a p~pulatio~ c~ the currQn~ size but prcc!udc ~=o~th to its 
cur~ent pote~tial. In other cases pre- and pest-project 

.....• 7_,.. . ·-
.. o~.·l,.:,.;.l.v ..!; ... ---- ·~..; /.!. ~· 

.. 
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8. 

9. 

,/popul'ations might be. the s.:J.me size, but the post-project 

(

/ population might have less capacity to sustain hunter 
harvest and predc;.tion or to recover fr~m periodic_environ­
mental t)er~urba t~ons, such as severe \Hnters. \\h~ le 

\ Exhibit.E occa~ionally alludes to changes in productivity, 
(it tends to focus_on whether the current population level 
/ can be maintained. · The simul_~l~ion modeling effort ini ti­
! ated by APA is designed to sho\.T changes in a more dynamic 
( ma~ner, yet these models were not used in preparation of 
\ Exhibit E and there is no clear .~ndication of when, if, or 

how they will be used. 

Cu~ulative Inoacts 

Closely related io the preceding discussion is consideration 
of cumulative impacts. Many different impacts will \-lork 
together to produce a cumulative effect which is greater 
th3n a~y of the indivi~~al i~~acts. This fact is recognized 
in the sur.".r.-.ary of ir::;?3.cts. Hc·.·i.::ve:, throughout the bulk of 
~he text, impacts are u.sually dis.::ussed with respect to 
single, specific actions with little reference to the 
c1.:::mlative effects of the total set of actions. 

Lack of Quanti~icntion 

~xhibit E is almost entirelv qualitative. ·what cua~tifica­
tion there is, often tends ~o be misleading: Fo; exa~ple, 
it states that 300 .noose occur in the Hatana impounc.ment 
area during moderate winters and estimates that sufficient 
forage to support 301 moose for 180 days exists there. The 
f:.:::-st figu:::-e ·.-:as sir.1ply the largest r.umber of moose estimated 
in the i~pouncr::ent area during a mild winter. The following 
year, when snow depths were greater but not unusually deep, 
t....,·ice that nurr.ber \·:ere estimated. The estir:1.ate of carrying 
ca~acity a~ounts to an educated guess. The data and 
~~~at.:J.tion c~?S ~~~d ~ere deemed ina~equate for estimating 
carrying capacity and were scheduled to be upgraded. Until 
this is done, any estimate should be considered extremely 
ten~ative. Selection Of 180 days is completely arbitrary. 
Available data suggest that most moose use the area for a 
shorter period. In severe winters, moose might use more 
than the current annual growth. Therefore, the estimate on 
animal numbers and carrying capacity can easily be different 
from that pre.sented • 

There are numerous cases where vegetation ~d~s is expressed 
as a percent of that type occurring in the basin or a 
subunit of the basin. These estimates have little ceanin~ 
..fo :r wild l i -£e • ~u en est. i. mo..re.s sh o u l d. D"- ~sed G!n o..r.aa..s 

. meo:oUtg~l -hJ~ t-he P,ot)IJ\O...t-ion o:f-"Ot.l'\i:~s be..iC'9 (!q(.\s.icl~. 
I:r. the c11 !:•: o.: t~~c ('l,"J lchina ~ b01.1 1\erd, a t't\uc!-1 ~a.:-(':er 

Q..c-~9. is approp:-i.-1te. In the CoE<'! of ::'!ost oti-:.er st:e-:;I!::s, a 
s~aller area should be used. An impact zone based on the 

J 
· .... : . ..::.072/ll-4-::.-':2 - 12 -
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cange of each popuiation or group of animals $hould be 
delineated and losses from that area examined. 

It ·is indicat~d that· some estimates will be refined in the 
future, althou~h it is not always clear how or when .. A 
~arge number of issues seem to be set aside simply because 
they cannot be precisely. quantified. Clearly it is not 
possible to precisely quantify all of the impacts. However, 
it is difficult to see hew reasonable and responsible 
mi~iaation decisions can be made unless there is some 
indi~ation of the magnitude of the impact. Many of these 
issu~s can at least be narrowed to an order of magnitude. 
They should be thoughtfully examined and outer bou~ds 
=laced on the problem. For sx~mple, a maximum possible 
level of habitat loss and alterntion adjacent to the 
~mooundment and downstream can certainly be determined. 
These estimates can be narrowed by developing more logical 
$~enarios. The effects o: scv~ral of the sce~arics on 
~!ldlife ~o~ulntion can be ex~rn!~ed to identify a wotst 
case situ~tlon. If this worst case shows an unacceptably 
high i~pact, further studies can be designed to narrow the 
=ange of possibilities. 

lO~ F~rthsr Studies 

T~ere are nu~ercus r~~erences to ~onti~ui~g studies to 
f&rt~er refine the irn~act assessment. Man~ of ttese 
references" are vague ~ith no indication of-what these 
studies are ~nd what information they wilr produce. Other 
studies are more specific but no dates for completion are 
in~icated. Of these studies that are specifically identified 
with dates, many are not currently funded. 

31. ~it~qation Plan 

7~!s ~~ct!on is ~~ch better o~g~~izcd than the baseline and 
ir.pact sections. As a result, it is a reasonable starting 
p~int for oitigntion planning. The ~allowing paragraphs 
p~:sent some a~eas that need attention. 

First, a mitigation plan cannot be fully developed until 
the impact as~essrnent is greatly improved. This does. not 
mean, however, that the current plan cannot be substantially 
improved in the interim. It suffers from many of the 
problems li-s tee above. Most of al·l, it nee.,ds to present a 
systematic overview of how the· project will i~pact a 
population. If mitiga~ion planning and measures are not 
aiced specifically at limiting fact6rs, they will fail. 
f'c·r '=:-:.::;..~:!..~. if brown 'b«l..r ~ 1 iF'.:t--k.d tly lt)ss ~f- sp:r~r..g 
.f-0~0t ~ \'\O.:bi+"o . .-'1:'"~ it. ~i 3 l de 11 ttt~ ~~ ~c e'hha.;l'\~ ~bi-tcL"t" 
......._ 41 l""'d~ -re ::.t:::r.,.., t:.:-=, "' 1,. ,L...,. ~ul'P\Mc.r ~d 7 t ~ c: ~ -·-o ........ , .... 
'"' ~ 1, . .., --- ...... ""'-~ ... - -- -"-·t""" _....,...,..,:...., 
~o cnsure that mitigation action~ ar~ d~velo~~d in a manner 
~;~d location to benefit populations, ar.d ther8fore result 
in u~able products. Habitat enhancement north of the 
Katana i~poundment, as described in Exhibit E, will be of 

. :; : c-::: i: : -; - : ~ ,· : ~ ....... -
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_(cont.) · 

·little value to moos~ south of the icipoundment. Production 
of fish downstream for bears will be of little value to 
bears if the fish are not available in an area where bears 
can utilize th:m. It is not meaningful to promote trar.smis-

[F. SO] 

[F. 51] 

[F.52] 

sion corr~oors·as habitat enhancement unless it can be · 
·shown that there is an increase in browse ·in areas where 
moose can use it. ·In addition, there may be overriding 
considerations negating a proposed mitigation measure such 
as attraction of animals to roads and railroads where 
accidental mortality will be greater. .This, too, repre­
sents a factor which should be considered when planning for 

\ mitigation and evaluating the capabilities of a proposed 
action. 

(

The mitigation plan states that habitat enhancement will be 
emphasized more than the use of replacement lands will bee 
This approach is extremely risky and tends to assume that 

, more inforr::ation is knm.;n about hm.; to enhance habitat ~han 
·I actually eX1S~s. ~n order to succeed, en~a~~~~~~£ must 

produce appropriate quantities of forage of proper quality 
and digestibility. It must be provided ·at the proper time 
in areas where an~~als are capable of using it. There have 
been a nu~ber of successful enh~ncc~ant effcr~s in which a 
satisfactory quantity of forage was produced, made available 
and actually used. ~here have also been fail~res where the 
area reverted to ct~er-than-for3ge ccnditi6ns. 

/ 

I 
\ 
\ 

' 

There has been little experience with the enhancement of 
habitat types similar to those near the impoundments. 
There have been enhancement efforts where moose have 
i::t"nediately used enhanced areas ar.d responded \·:i th ir.­
creased pr9duc.~JY..i~y. Th~:re are also examples where 
abundant f6r~ge was produced but the moose population 
failed to rnake use of them. Habitat enhancem~nt is a valid 
tool for mi tic:; a tier. but it must be applied \vi th careful 
t~ought to ensure a reasonable ?robability of succass. 

If the mitigation plan relies too heavily on habitat 
enhancement, there is a substantial risk o£ irreversible 
failure of the mitigation objectives. It is likely that 20 
years will pass before initial habitat enhancement efforts 
can be fully evaluated. Land classification and disposal 
programs will be far advanced by that time, and may pre­
clude some options that are now available. If enhancement 
~easures are found to be inadequate, it may be too lat~ or 
too expensive to find suitable replacement lands. The 
mitigation plan should ~~phasize retention of State.lands 
either for wildlife habitat or in a category that preser~es 
h t'J :r e. -: p t i on s . a ttb ir.G;. i: l-1\l':o.t\c~~t .=h.~ l d b!;. ~D 1\. ed 

. ~ut;.otlsly <U~ SOJ;\E. ~.f ~ !o,.~ wh(..(t.. ~ iS 0... h'l9h 
prQl)a..biliL~ af S\lc.ce:e,s, :;.nd tl":.c;-. ca:-•_·:ully eva1uo...~. 

(Svme concepts in the mitigation plan are un~ccep~~ble. 
· 'C_Rt:ciuction of b~ar pGpula tions is promoted as mi ti·:F:. tion for 

- 1.; -
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ffiOOse and caribou losses. The clan should also avoid 
reliance on the Board of Game t; mitigate for impacts. 
While there may be a_need to regulate hunters and trappers 
as ·a. consequence o£ the project, and the Bo~rd o~ Game is 
the appropriate authority to do this, APA first should take 
·all steps to avoid or minimize actions that would require 
restrictive regulation. ·Furthermore, enhancement of one 
species at the expense of another is not a legitimate 
apRroach to mitigation. 

This is not to say that the effects of mitigation measures 
for one species on another species should not be consideredo 
They should. This. is adopted where a positive benefit is 
pe~ceived, but again not always clearly thought out.. For 
example, habitat enhancement measures for moose are promoted 
as beneficial to bears. There is evidence from Alaska 
which was not considered that suggests that such measures 
~a~ be detri:ental to bears. 

The o=c~ection of socioeconomic condi~ions with ~r.d without the 
proj~ct-stould provide infor~ation needed to develop an impact 
macag~~~nt program. This obj~ctive is simply ~at accomplished 
by t~e ~aterial presented. Deficiencies exist in both the data 
present~d ~nd the ~ethodologies used. E~~~?les which follow are 

·not intended to be co~plcte, but they are repeated here because 
their i~portance is sufficient to, in most cases, invalidate the 
ana1ysis. 

1. Co~~ercial Fisherv 

An invalid assumption is made that the cor.~ercial fishery 
fer salmon produced in the Susitna River system occurs only 
in ·;c:::cr Cook Inlet. In ccrr,;nents on the draft E;-:hibit E 
?:-vl~cd by DFG, it was pointed out that the s~sitna River 
salmon stocks are harvested throughout Cook Inlet, including 
the lcwer district. Therefore, the discussion of impacts 
a~d related values of Susitna River stocks must include the 
enti:e Cook Inlet fishery. 

Data regarding ccmmercial fishing impacts {P. E-5-98/2) do 
not represent the percentage of catch to total run. The 
met~cdology is in error in that ratios of harvest to 
escapement are u~~d to estimate losses to the commercial 
fishery, whereas the correct measure is the ratio of total 
run to escapement. Catch as a percentage a= total run 
g~nerally ranges very widely year by ye~r. On one ~ell 
:.:~··. ::.· --: syta"t"el\1, ~ KvichOJ< Q..i-..r€.-f', vo...\v~ <7'/e<"T.'ti!L \J~od_ 
1q~~-1qs-\ mr.Q·~ ~ s to 75 pU(.-e.a.t: ox-d. ~Ed. ~s · . 
~&"~i'.- The.c~fere, ::"lCre i.hd.r: ha..\. f til~ voJv~ Of'~ ~st­
"-'o\e_ f'~Source tc the COi:"..il~rcial fish.::::n· is ig:;orc:d in ':h·:;,.--
F~~~ent analysis. 
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Scort Fisherv 

The discussion of the value of sport fishing {P. E-5-99 to 
100) · needs to be supplemented. Ni th high econoi:lic value's 
_already demonstrated for sport fishing Statewide by joint 
OFG--Univers:i. ty of Alaska Studies (See eg ." Wor}:rnan, Wm. G. 
1/1983. Valuing Outdoo~ Recreation Opportunities. 'Agro­
borealis, P. 29-31) 1 it is surprising that no data have 
been developed for the study area. The data presented for 
use of the lower Susitna River, from the OFG harvest 
statistics, should be supplemented \Jith information on 
recreational fishing use of the river upstream from 
Talkeetna. This is necessary to adequately identify and 
quantify impacts.to recreational use. · 

Subsistence Fishery 

The ~a~e ~ith ~h!ch sc~s~s~ence (or lccal} fisheries are 
disp~~=~d with is disturbing. It is incorrect to say that 
"Subsistence fishing within the Susitna Basin is not a 
recognized fishery by DFG." (Para. lY While salmon fishing 
for local use does not currently take place under subsis­
tence fishing regula t ior..s (~·;hich are established by the 
Board of Fisheries, not the DFG) 1 fish harvests for home 
consu:::-.::tion i.\av be sicnificant ::or the residents of ?Or­
tio~s of the Basin. This has b~en de~o~strated for the 
Upper Yent~a area by a Division of Subsistence project 
entitled, the Sus i tna Bas in Resource Use Studv, (see Fall, 
James A., et al. 3/1983.) The Use of Moose and Other Wild 
Resources in the Tyonek and Upper Yentna Areas: A Back­
ground ~eport. DFG, Anchorage, Alaska.) 

Local use of fishery resources remains to be quantified. 
There are a n~mber of 3pproaches to quantifying the value 
of thie ~se includ~ng s~rveys of local populations. 
~noth~r ~;preach includes use of non-priced values to 
quantify local use of fish and wildlife resources. As 
pointed out by numerous studies (Langford, Wm. A. and 
Donald J. Cocheba. 1978. The wildlife valuation problem: 
A critical review of economic approaches. Canadian Wild­
life Service, Occasicnal Paper No. 37.), non-priced values 
derive from a number of sources such as recreational 
hunting; non-hunting, wildlife-based activities (photo­
graphy, hiking, camping canoeing, etc.); existence value; 

·bequest v~lue; option value; breeding stock capital value; 
meat value; and research and genetic values. These commonly 
used sources of value axe not addressed in the study • 

t.t:I:Pilt. '("Mc'n ::1ore co::-.olcat.c than the treG-~1-\-(..n't t~f fis:,. 
defi cieClc.ll;!s in the- data a:.d rnethodologi es e.r.:ployec for 
game lE-5-101/102) p~rsist. The approach utilized to 
define user groups and use patterns would be useful if 

·•· :.:.::~.r •2.· · •. ., 7::. :!. : -.;- o 3 I:? 2 - 16 -

-----------------------



.(F.S9] 
cont.) 

[F.60] 

[F.61J 

[F. 62] 

[F.63] 

[F.64] 

[F.65] 

! 
J 

a~pliec specifically ·'to the study region, and if linked to 
:an impact methodology. 

f 
Coo.-ne!"cial Users--This niscussion t·muld serve ~·:ere it part 
of a sector analysis, as is usually done, and were it. 
cornolete. However, as it is8 treatment of commercial users 
.has.excluded indirect users such as taxidermists, air taxi 
operators, equipment suppliers and others, and is, there­
fore, incomplete. The contribution of these users should 
.be included in the discussion. 

Non-Co~~ercial Use--The analysis of non-co~mercial uses has 
no guiding oethodol~gy and th~refore :c~ains general. Two 
types of data must be included if the economic aspec~s of 
this use are to be defined: harvests attributable to 
specific land areas; and, access and transpor~ation modes 
used. This infor~ation is available frc~ the DFG General 
·File Earves-t ·Statistics c.::.ta base: anc :=:r:·c,,.::.ld be '.!Sed to. 
help quantify ncn-coa~ercial use. 

Furbearers--The discussion of trapping should be part of, 
and supported by, a corr ... -:-!ercial sector ar:alysis. 

?2C?=:;:,:r I C:·:AL RZ:SOURCES 

1., P~.:se One 

·The APA is apparently committed to "Phase One" development 
of recreQtional opportunities only, which includes 25 units 
acdecl ~o an existing campsite, three shelters, or.e boat 
launch, 45 miles of primitive trail, one portal sign, and 
Watana tcwnsite facilities. It appears as they would 
eevc!cp subsequent p~ases as needed. Costs for phase one 
ares:~~~ as. $565,E35 i~ Table E.7.17 and $752, 436 in 
Table E.7.18. Obviously, these figures are conflicting. 
In fact, none of the.total cost figures in these tables 
agree. 

2~ Ala~ka Denurtrnent of Fish and Game 

In this section, conjectures are made regarding the objec­
tives of the DFG for project-r~lated recreation. These 
objectives should be further refined after consultation 
with the DFG. 

3. Existinq Activities 

1:t" i.s ir.ta.ccura.~ t0 cto.sj i f!y h-on\-1ng, f"i.sn~ll~, ::.· ~~ ~- ... :~:-.::­
itlg, · ..::.~ hO\Jtld~n9, Cl:l.r.T'p~l"'9r pi~if'!~, c~ss-c:::t::.:.try skiing, 
and pt\·o-to,.;r.:l~hy .1s nn:-,-si:.\3' ::::1\:cif:c ;-,.:-=..::.·:ities. "Site" is 
a g~og~~?hically fl~xible term. The areal extent of an 
activity oeper.ds primarily upcn physical conditions anc 
access u~port~nities. One should not dismiss the need for 

"""'1:1 a •<> ... o- ,.. • .., co .., o - ..., • ... .. 4 • ""''' 1 ""' ~ 
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. ("":t-ecreational development with such st:aternents as " •• be­
·. (eause of their inherent mobility and non-site specificity, 
r~hese activities can for the most part be absorbed in 
~%urrbunding landscapes." (P.E-7-25, Sec. 3.1}. 

;s .. 

~~~vel Cost Method ..... 
.. . ~- . 

"the application of t.he travei ··c-ost method and assumed 
participation rates, yield very general results \~hich 
Ignore known specific effects. For example, opening road 
~~cess to an area normally brings in a flood of new hunters 
and fishermen. The Petersville road in the Susitna drainage 
1~ an excellent ~xample. Use of a max!~um increase in 
~-Oimand of 0.2 percent (P.E •. -7-43) is quite :!.ow when ~xper­
ience has shown increases as high as 100 fold. 

~ecreation in Plan for Carnes and Townsite 

It is the view of DFG that e~ery effort should be made to 
provide the best possible recreational facilities for 
residents of the construction camp and townsite. These 
efforts, we believe, would tend to relieve the surrounding 
~andscape frcm excessi?e use pressures. 

Introduction 

This section recognizes that hunting, fishing, and trapping 
constitute the prirnary land uses of the area, yet, nowhere 
in the chapter are these uses substantiated. · 

2. Puroose 

Data on ar~as used by the residents of Cantwell for hunting, 
fishing, and trapping are available from the Division. of 
Subsistence in Anchorage. The mapped data for this corr.rnunity 
should be aug~ented with similar maps for other communities 
in the proj~ct area. -

The purposes to be served by this chapter are not clearly 
stated. Proposed FERC regulations require a report on land 
use a.s part of Exhibit .E {Proposed regula t~ons, 4. 41 (f) (g) ) , 
and specify that the following items be incluced: 

a. 

~. 

description of existing uses of proposed project 
~nd -~~"~~-t ~~"~ · ":'' ...... ...~---·· --···'-"s, 

v~tz.s t-:1:-a..t ~~t4 occ•.Jr 
:.; t. :.·uc t.cd: 



·. 

/ 

[F. 70]." 
(cont.) 

[F. 71] 

[F. 721 

[F. 7 3] 

[F. 741 

I \ 

consultation with local, State and Federal 
agencies with management authority over prJject 
lands; 

identification of wetlands, floodlancs and 
farmlands; 

identifi~ation of lands owned or controlled by 
government agencies; andf 

photographs, maps and graphics sufficient to show 
the nature·, extent and location of land uses. 

3. La~d Use Chancres 

Discussions of "induced land use changes" and "mitigation" 
a:e so limi~ed by the lack of information on existing 
conditions as to make comment di'fficult. A methodology 
~eeds to be established which allcws a quanti~ied approach 
tc the topic a~c products useful to ~he project. 

DOCt!?-!.E:;'!' ORGAN I Z ;..T I ON 

Review of the docu:cnts, specifically Exhibit E, was difficult, 
partia~ly due to the voluwe of naterials and partially due to 
the cualitv ~nd orca~i=ation of the ao~lication. Sec~icns of 
Exhi~it E ~equire ;xtensive editing b~~ore a meaningful review 
can be accomplished. There are numerous typographical errors, 
some of which may affect the meaning of passages. Blocks of 
text are ~issing, making it impossible to tell if omissions of 
kev cci~ts are intentional. Other factual errors seem to stem 
from.failure to check sources. There are improper citations, 
making it difficult to check facts. 

Particu:~=ly ccnfusi~g is the incc~sistency among sections. 
Fre~ue~~:~ a tcoic is covered in three or four different sections. 
In sc~e c~ses, one section will completely contradict another. 
In the=~ si~uations, one section will suggest that an impact is 
of mine= significance or even beneficial to a species while 
another w~!l suggest serious negative impacts. These inconsis­
tencies suggest that ~he writers may have had incompletely 
formed vit:;..:s that changed as the document was written. For 
example, the summaries of impacts section reflects DFG comments 
on the craft more clearly than do some other sections which also 
comment en project related impacts. These inconsistencies 
reflect a failure to edit and cross check different sections 
thoroughly. This makes it impossible to determine APA's actual 
view of the significanc~ of key issues. The document should be 
edit~ q"-1f.t"'!;ive:\t-l-'o ®\::e..it:os 0\eo..ni~ ct~o.nd Clif\6isf:-e;nt:. 

itle:, t,n·'J\~n:m~-\i;ll shldle~ :'?r the S!J~i r~o..- pl"Cj-tct W~ G\~siq:;ed 
to be o.ccomp 11 shed Q'l-e(" a f~ v.:::-yca= pe r:!.od. ~P~rsx im.a..te.ly thr~e 
years o! data are available at this time, however, the level of 
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infor;ation contai~ed in the licence information do~s not 
reflect the data presently available to APA. Inclusion of 
.available data would facilitate identification of areas re-

[F.74 quiring more study .. Speci!ic studies could then be designed to. 
collect information needed to made decisions regarding project 
impacts and preliminary consideration could be given to possible 
mitigation considerations. Review of all available data may 
have also helped with the resolution of the outstanding issues 
identifi,ed earlier~ Presently, the documents do not contain 
sufficient resource data on which to determine project feasibility. 
Cormnents regarding additional specific information needed· to 
.~elp determine the project's feasibility are enclosed. 

cm/1072 
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COMMENT F.1 (cont.): 

"If you disagree with this decision, and you wish to consult 
informally about its terms, please contact this office as 
soon as possible pursuant to 15 CFR 930.124. If informal 
discussions do not resolve your concerns, you may appeal 
this decision to the U.S. Secretary of Comrne·rce in 
Washington, D.C., as provided in 15 CFR 930.125, Subpart H. 
Grounds for this appeal are limited to: 

1. a claim that the proposal, while inconsistent with the 
Alaska Coastal Management Program, is consistent with 
the objectives or purposes of the Federal Coastal Zone 
Management Act, 15 u.s.c. 1451-1462, 15 CFR 930.121; or 

2. a claim that the proposal is necessary in the interest 
of national security, 15 CFR 930.122. 

"Your appeal to the Secretary of Commerce must be filed 
within 30 days of your receipt of this letter. Please 
contact this office if you need further information about 
these procedures." 

RESPONSE: 

The Alaska Power Authority recognizes the view that 
outstanding issues and major areas of concern exist. Toward 
the goal of addressing issues and concerns, the Power 
Authority is proceeding with an ambitious settlement 
program. This program seeks to work cooperatively with 
state, federal and local government as well as intervenors 
to develop the project in a manner consistent with the 
standards and guidelines of the Alaska Coastal Management 
Program. 

COMMENT F.2: 

"MAJOR ISSUES 

"1. A major concern remains the flow regime for the 
proposed project. The range of possible project flows 
is not adequate, nor does the information provide for 
analysis of potential impacts of various flow 
schedules. We understand that data collection and 
modeling efforts are still underway, however, with 
settlement negotiations on flow due to begin shortly, 
additional information is essential. Flow scenarios 
should reflect concerns with impacts to fisheries, 
habitat, wildlife, water quality, navigation and 
transportation. The selected flow schedule will 
undoubtedly affect the project's economics. 11 



RESPONSE TO COMMENT F.2: 

The possible project flows in the FERC License Application 
range from natural flows to those that optimize project 
economics. Within this range, there are major 
considerations of flows that will maintain the existing 
productivity of the system, including flow objectives for 
fisheries, wildlife, navigation and transportation. A 
primary fishery concern was the provision of flows for fish 
between Devil Canyon and Talkeetna that: 

Allow adult salmon access to tributary spawning areas; 

Allow adult salmon access to slough spawning habitat; 

Maintain a suitable water depth on the spawning beds 
throughout the spawning period; 

Maintain flow through the spawning gravels during the 
incubation and pre-emergence period; and 

Provide a flow-related stimulus to stimulate the 
out-migration of fry. 

Additional fisheries concerns related to instream flow 
objectives of resident and juvenile anadromous fishes 
included the objectives to: 

Maintain overwintering and suw~er feeding habitat; and 

Maintain access to tributary spawning and rearing 
habitat. 

Additional information on flow regimes was added to the 
License Application on July 29, 1983 in response to a PERC 
request. 

Detailed ongoing studies are designed to further refine and 
quantify the potential impacts of various flow regimes. 
Results of these studies will be made available to the 
resource agencies upon completion. Major studies that have 
been completed since the submittal of the License 
Application are reports by the Alaska Department of Fish and 
Game (1983), and the Arctic Environmental Information and 
Data Center (1983). The next major series of results will 
be presented in reports starting in late winter to late 
summer, in a report by the Power Authority that will detail 

-
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RESPONSE TO COMMENT F.2 {cont.): 

the quantification of impacts of various flow regimes. 
Results of these studies will be made available prior to 
flow negotiations. 

REFERENCES 

Alaska Department of Fish and Game, Susitna Hydro Aquatic 
Studies Phase II Report (1983), previously submitted to the 
FERC on October 31, 1983. 

AEIDC, Susitna Hydroelectric Project 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 October 31, 
1983. 

COMMENT F.3: 

"MAJOR ISSUES 

11 2. Instream flow is another major concern. The Department 
of Natural Resources has recently promulgated 
regulations governing instream flow rights generally 
for: fish and wildlife; recreation; navigation; and, 
water quality. The APA has submitted applications for 
water appropriation permits as required, but the 
information accompanying the application is not 
sufficient for processing the permits. Since the 
application for instream flow reservations are. 
anticipated from other organizations and agencies, 
instream flow should be a major concern of APA. 
Instream flows necessary to maintain fisheries 
resources downstream from the proposed impoundments 
must be identified. Operational flow scenarios should 
be developed that consider the requirements of 
fisheries as well as the economics of power generation 
and anticipated project demand. 11 

RESPONSE: 

The Power Authority does have a major concern for the 
relationships between instream flow and fisheries resources 
on the Susitna River that could potentially be impacted by 
the proposed project. As a result, a variety of flow 
scenarios that consider fisheries resources and power 
generation economics have already been analyzed and were 
presented in the License Application (Exhibit E, Chapter 2, 



RESPONSE TO COMMENT F.3 (cont.}: 

Sections 3.1 through 3.8) and, the Power Authority 
anticipates, will be described in the DEIS and FEIS. 

Ongoing environmental studies are continuing to further 
refine these analyses. The results of these· studies, to 
date, are presented in reports by the Alaska Department of 
Fish and Game (1983) and the Arctic Environmental 
Information and Data Center (1983). A further refinement 
and quantification of impacts will be available in another 
report scheduled for completion in summer 1984. Please also 
refer to Responses to Corrments F.2 and B.35. 

REFERENCES 

Alaska Department of Fish and Game, Susitna Hydro Aquatic 
Studies Phase II Report (1983), previously submitted to the 
FERC on October 31, 1983. 

AEIDC, Susitna Hydroelectric Project 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 October 31, 
1983. 

COMMENT F.4: 

"MAJOR ISSUES 

"3. Land tenure in the Susitna must be addressed including, 
access planning and permitting with acceptable 
stipulations on construction and use. Land · 
classifications, materials sites and disposals 
(including timber, gravel, etc.} and planning for 
recreation, settlement and other activities are also 
necessary. Other concerns are the transmission line 
routing, location and design of construction facilities 
and cultural resource protection." 

RESPONSE: 

With respect to land tenure in the project area and project 
requirements for lands and materials, the Power Authority 
has done the following: 

-
-
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RESPONSE TO COMMENT F.4 (cont.): 

1. Identified ostensible owners and encumbrances. 

2e Conducted systematic cultural resources surveys. 

3. Identified state, federal and local permits required 
for project development, construction and operation. 

4. Extensively investigated access and transmission 
routing. 

5. Located material sites on the basis of surficial 
geology and conducted varying degrees of subsurface 
investigations. 

It must be kept in mind that the project has not yet entered 
the detailed design phase. In that phase, specific location 
of project features and support facilities will be finalized 
as will material site development plans. However, general 
permitting may continue, including development of 
appropriate permit conditions and mitigation plans. 

Also, please see Response to Comment A.l7 concerning the 
Susitna Area Plan, the comprehensive area plan covering the 
project area and addressing the factors mentioned in this 
Comment. 



COMMENT F.S: 

"MAJOR ISSUES 

"4. A more comprehensive assessment of downstream fish and 
wildlife resources of the Susitna River and the impacts 
to those resources and uses is necessary. Information 
on downstream impacts, water temperature, ice 
formation, sediment loading and fisheries should be 
provided. Requisite data for decisions on monthly flow 
requirements and minimum downstream flow requirements 
are not available at this time. The continuity between 
the water temperature and ice formation models is also 
a concern. Winter conditions habitats, tributaries, 
sloughs, and side channels of the lower river need 
attention. Possible use of spring flooding in 
mitigation planning should be considered." 

RESPONSE: 

The Power Authority anticipates that the DEIS will 
reasonably describe downstream impacts, alternatives and 
mitigation. The Power Authority also anticipates that the 
DEIS will incorporate results of prior relevant 
investigations (see Responses to Comments B.7 and B.S). 

COMMENT F.6: 

"MAJOR ISSUES 

"5. The identification of the full range of important 
impacts to wildlife and the establishment of mechanisms 
for approaching mitigation of those impacts, must be 
achieved. This should include better definition of 
anticipated impacts to fish and wildlife populations 
and their habitats, a process for agreeing on the 
magnitude of impacts, and the assessment of habitat 
enhancement techniques to be used in determining the 
replacement habitats required to offset impacts. 11 

RESPONSE: 

The Power Authority anticipates that the full range of 
Project impacts and mitigation will be reasonably analyzed 
in the DEIS and FEIS. 

Regarding the decision-making process, an iterative process 

-
-
-I 

-
-

has been developed for fisheries resources: -

-
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RESPONSE TO COMMENT F.6 {cont.): 

(a) An aquatic modeling effort has been undertaken. 
model {really an aggregation of models) will be 
relate different Project operation scenarios to 
in sediment transport, stage, discharg~, water 
temperature and ice formation. These outputs in 
can be related to changes in fisheries habitat. 

This 
used to 
changes 

turn 

(b) To reach an acceptable flow regime, water resource 
managers, fisheries managers, and interested fishing 
and recreation organizations will participate in 
workshops where investigation of alternative flow 
regimes will be presented. These alternative regimes 
will be tested against project economics. 

This iterative modeling-testing effort will include a number 
of workshops in which the participants will become familiar 
with the modeling technique and develop reasonable 
expectations of its capabilities. We envision that after a 
reasonable, intensive effort, the process will have 
established a fairly narrow envelope of flows from 'i.'lhich the 
final flow regime will have to be negotiated. This modeling 
effort is described in more detail in Responses to Comments 
B.6, B.7, B.8, B.9 and C.37 as well as responses to other 
comments. 

Wildlife issues will be addressed in a similar manner. 
Predictive models have been developed for some of the 
species in the Project area. With these models, and working 
with the settlement participants, the Power Authority will 
refine the impact assessment and investigate alternative 
scenarios to achieve an acceptable level of mitigation. 

The moose model, for example, is both a habitat and 
population based model. The significance of this model is 
that it may be used to estimate the amount of habitat -
replacement lands or the level of habitat enhancement 
required to mitigate loss of moose habitat in the Project 
area. 

For species where models cannot be developed, mitigation 
will have to be based on other criteria (such as 
quantification of impact based on population) , but the 
process will still include interaction between settlement 
participants to reach common understandings on impact 
assessment and mitigation • 
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COMMENT F.7: 

"MAJOR ISSUES 

"6. The impacts to fish and wildlife resources caused by 
access to the project area must be more fully ~ 

evaluated. This includes the effects of access to the 
project area for project construction and operation as 
well as the increases in accessibility to surrounding 
lands to the general public." 

RESPONSE: 

Nine technical studies or reports have been prepared on the 
project access issue. Summaries of these reports are set 
out below. All of the reports identify three major corridor 
options--from the Denali Highway, from the Parks Highway on 
the north bank and from the Parks Highway on the south bank. 
Within these three corridors, more than 30 detailed 
alignments have been analyzed. The last two reports listed 
below (i.e., Studies 8 and 9) incorporate most of the 
analyses from the reports that preceded them, and included 
comments from agencies and adjacent land owners. 

These documents provide a sufficient basis for decision­
making on access routes though they do not identify a 
universally acceptable route. Please also refer to the 
Responses to Comments A.3 and A.6. 

Study l - 1975 - Corps of Engineers 

Proposed route departing Parks Highway near Hurricane, 
thence Indian River to crossing of Susitna near Gold Creek, 
up South Bank of Susitna to Devil Canyon, thence by South 
Bank to Watana. 

Study l - February 1981 - R&M Consultants for Acres American 
"Preliminary Report," Access Plan 

Establishes design criteria. Identifies three principal 
corridors: 

1. South Bank Susitna from west; 

2. North Bank Susitna from west; 

3. Watana to Denali Highway. -

-
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RESPONSE TO COMMENT F.7 (cont.): 

Two primary modes: 

1. Highway/truck; 

2. Railroad. 

Thirty-three (33) alternatives were identified and given 
preliminary analysis and three were examined in detail with 
respect to design criteria, length, construction and 
operating costs. Modest environmental assessment was 
included. No consideration of land use implications was 
made. 

Recommends--Highway from Denali to Watana, Watana to Devil 
Canyon on South Bank, and a rail spur from Devil Canyon to 
Gold Creek. 

Study l - September 1981 - Acres American 
Draft Summary of Environmental Report: Access Road 

Brought into the process consideration of habitats and 
wildlife impacted and the general question of improved 
access into a remote area. Identified potential for 
socioeconomic impacts. 

Concluded that access via Devil Canyon would have the fewest 
detrimental effects. 

Included some public opinion surveys and feed-back from 
workshops. Examination of results of mail survey indicated 
preference for moderate access to area. Workshop did not 
provide clear signal because of the Fairbanks workshop 
preferring no access, and Anchorage preferring modest 
access. 

Study ! - October 1981 - TES for Acres American 
Environmental, Socioeconomic, Land Use, Analysis of 
Alternative Access Plans for the Susitna Hydroelectric 
Project 

Advances tabulation of environmental impacts--recommends 
rail only from Gold Creek as having least impact on remote 
ecosystems. 

Does not identify the potential for impacts in Talkeetna. 



RESPONSE TO COMMENT F.7 {cont.): 

Study ~ - January 1982 - R&M Consultants for Acres American 
Access Planning Study 

Tabulation of design information, logistic requirements for 
projects, corridor analysis. 

No recommended routeo 

Study ~ - March 1982 - Acres American 
Access Roads, Close-out Report 
Access Route Selection Report 

Anticipates the Access Chapter (11) of the Feasibility 
Report. 

Study 2 - March 1982 - Acres American 
Feasibility Report 
Susitna Hydroelectric Project 
Volume 1, Engineering and Economic Aspects, 
Section 11, Selection of Access Plan 

The most complete assessment to date. 

Recommendation includes prelicensing construction of Pioneer 
Road. The recommendation was deemed inappropriate. 

Recommends highway from Hurricance down Indian River to 
bridge across Susitna River to Gold Creek, Railhead at Gold 
Creek, South Bank to Devil Canyon, bridge to north side and 
road from Devil Canyon to Watana on north side. 

Study ~ - August 1982 - Acres American 
Access Plan Recommendation Report 

Reassesses earlier reports, updates cost and schedule 
information, documents agency and native views. 

Road from Denali Highway south to Watana, west on North Bank 
a few miles to a crossing of the Susitna River, thence South 
Bank to Devil Canyon. Rail extension from Devil Canyon west 
to Gold Creek. 

-

-
-

-



( 
\ -

-

RESPONSE TO COMMENT F.7 (cont.): 

Study ~ - April 1983 - Acres American 
Supplement to the Feasibility Report. Chapter 4, Access 
Plan 

Incorporates analysis of August 1982, Access Report and 
documents the selection of a different route by the Board of 
Directors. 

Road from Denali Highway south to Watana, thence west on the 
North Bank to Devil Canyon, bridge crossing the Susitna 
River and a rail spur, thence to Gold Creek. 

These latter two studies provide summaries and analysis of 
the seven preceeding studies. 

REFERENCES 

Acres American, Inc., Access Plan Recommendation Report 
(August 1982) • 

Acres American, Inc., Supplement to the Feasibility Report 
(April 1983). 

COMMENT F.8: 

"MAJOR ISSUES 

"7. Socioeconomic impacts on commercial, recreational and 
subsistence use of affected resources and supporting 
industries require further assessment. This should 
include the identification of resources used; the 
quantification of use levels; the description of use 
patterns, including seasonality and its context within 
local communities; and, descriptions of geographic 
areas of use." 

RESPONSE: 

The Power Authority anticipates that the DEIS will 
reasonably assess all socioeconomic impacts of the Project. 

Meanwhile, the Power Authority continues to refine 
information about the Project•s potential impacts on fish 
and wildlife resource users. Recently completed household 
and business surveys of Talkeetna, Trapper Creek and 
Cantwell residents will help supplement the information 



RESPONSE TO COMMENT F.8 (cont.): 

presented in the License Application. The household survey 
included questions on the number of persons in each 
household who hunt, fish and trap; where and how often they 
hunt, fish and trap; what species they hunt, fish and trap; 
and the importance of hunting, fishing and trapping for 
recreation, food, income and cultural pursuitse The 
business survey included questions on the percent of gross 
annual revenues attributable to hunting, fishing and 
trapping activities; what areas are important to those 
activities; and what species are hunted, fished and trapped 
as part of their business. The results of the surveys are 
being tabulated, and a general report will be available in 
January 1984. More specific analysis of the hunting, 
fishing and trapping-related questions will begin in 
mid-January. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results (in preparation). 

COMMENT F.9: 

"MAJOR ISSUES 

"8. Mitigation planning must be further developed. This is 
a high priority issue. The impacts to fish and 
wildlife species must be better identified. The APA 
needs to show how impacts to fish and wildlife 
resources will be mitigated through project design or 
through compensatory measures. A comprehensive 
evaluation of impacts and applicable mitigation 
alternatives needs to be conducted to evaluate 
environmental costs, the feasibility of mitigation, or 
the tradeoffs of fish and wildlife resources and 
habitat that may be involved." 

RESPONSE: 

Refer to Responses to Comments F.44, F.45, F.46 and A.lO(C)e 

Also, the Power Authority anticipates that the DEIS will 
address these matters pursuant to applicable guidelines 
under NEPA. 

-'J 
! 

-

-
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COMMENT F .10: 

"FISHERIES 

"1. Flow Regime 

"Review of information regarding flows in the Susitna River 
after the project is in place indicates that data are 
insufficient to predict the effects of an altered flow 
regime in the river on fisheries. Therefore, we are not 
able at this time, to recommend instream flows that would 
reduce impacts to an acceptable level. Until sufficient 
data is available to recommend flow levels to protect 
fisheries, it is not possible to adequately assess project 
related impacts or formulate appropriate mitigation 
measures." 

RESPONSE: 

As more data become available, the Power Authority will 
continue to refine and quantify its assessment of fisheries 
effects caused by an altered flow. However, the Power 
Authority considers the fisheries assessment presented in 
the License Application valid even though studies are 
continuing. The Power Authority also maintains that the 
mitigation measures remain reasonably sufficient. Having 
the requisite information to recommend instream flows that 
would reduce impacts to a level considered acceptable by the 
Office of Management and Budget does not preclude an 
assessment of project-related impacts or the formulation of 
appropriate mitigation measures. See also Response to 
Comment B.7. 

COMMENT F.ll: 

"FISHERIES 

"1. Flow Regime 

"The definition of an acceptable flow regime to protect fish 
and wildlife resources during project operation is one of 
the major issues of the Susitna Hydroelectric Project yet to 
be resolved. Resolution of this issue will form the basis 
for further mitigation planning for fishery impacts. To 
this extent, the Exhibit E should identify those habitats 
potentially affected by altered flows, the resources that 
utilize those habitats for any life stage, the mechanisms 
for potentially impacting those resources, and methods to 
sufficiently mitigate the impacts identified." 



RESPONSE TO COMMENT F.ll: 

In FERC License Application Exhibit E, the Power Authority 
has attempted to identify those habitats potentially 
affected by altered flows. These include mainstem, 
side-slough, upland slough, side channel and tributary mouth 
habitats. The Power Authority has also identified the fish 
that utilize these habitats for any life stage and is 
quantifying the mechanisms by which the habitats may affect 
the fishery resources. 

Methods to sufficiently mitigate the impacts are identified 
in the FERC License Application. Once the effects are 
identified, application of the various mitigation options 
will proceed through the more detailed planning and design 
process. 

The Power Authority anticipates that the DEIS will 
reasonably evaluate alternative flow regimes and mitigation. 

COMMENT F.12: 

"FISHERIES 

11 1. Flow Regime 

"Those aquatic habitats rece~v~ng the most attention in 
Exhibit E are sloughs and the mainstem downstream from Devil 
Canyon to Talkeetna. Other habitats within this reach that 
are of importance to fishery resources include tributaries, 

ll!lilll 
' 

tributary mouths, upland sloughs and side channels. These ~ 

habitats need to be evaluated in more detail so that impacts 
to fisheries in this reach can be more fully understood." 

RESPONSE: 

Since tributary habitats downstream from Devil Canyon will 
not be affected by the project other than access to these 
habitats, tributary habitats are not being evaluated. 
However, detailed evaluations of tributary mouth, upland 
slough and side channel habitats are being conducted. A 
discussion of these analyses is presented in the Responses 
to Comments B.8, B.9 and B.37. 

-
-

-
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COMMENT Fsl3: 

"SPECIFIC INFORMATION NEEDS 

"1. Flow Regime 

"The Alaska Department of Fish and Game (DFG) has 
recommended a more thorough analysis of the fisheries and 
aquatic habitats downstream from Talkeetnas The impacts of 
the altered flows in this reach may be more significant than 
those upstream. Below its confluence with the Chulitna 
River, the Susitna River is broad and relatively shallow. 
Therefore, an altered flow regime may affect relatively more 
aquatic habitat downstream than upstream. We again 
recommend that additional emphasis be directed toward study 
of the resources and potential impacts downstream of the 
Talkeetna River." 

RESPONSE: 

The Power Authority anticipates that the DEIS will 
incorporate available information on this subject. 

For a more complete description of the available 
information, see the Response to Comment B.S. 

The Power Authority does not agree that an altered flow 
regime may affect relatively more aquatic habitat downstream 
than upstream. In the months of June, August and September, 
with-project flows in the upper portion of the Talkeetna to 
Cook Inlet reach are within the natural flow regime at least 
90 percent of the time (see License Application 
Figures E.2.161 and E.2.209). During these same months, in 
the Devil Canyon to Talkeetna reach, with-project flows are 
almost always less than the natural regime in June and 
August. In September, with-project flows are similar to 
those of the natural regime (see License Application 
Figures E.2.160 and E.2.208). Therefore, because the 
with-project flows in the Talkeetna to Cook Inlet reach will 
be similar to the naturally occurring flows in the important 
fishery months of June, August and September, whereas 
upstream from Talkeetna, the with-project flows will 
generally be much less, impacts in the Devil Canyon to 
Talkeetna reach will be greater than in the Talkeetna to 
Cook Inlet reach. Please refer to Response to Comment F.16 
for a more detailed discussion of anticipated flow changes. 
Please note that the Response to Comment F.l9 compares water 
level changes filling in the reach upstream from Talkeetna 
with those in the reach downstream. 



COMMENT F .14: 

"FISHERIES 

"2. General Resource Values 

"Review of Chapters 2, 3 and 7 shows that there is no 
discussion of the fish and wildlife resources in the Susitna 
Basin that are potentially affected by the project and how 
these resources compare to those in the remainder of the 
State. This is important because an analysis of project 
options, impacts, and appropriate mitigatory measures should 
be viewed in part within the context of the value of 
resources that may be affected by any project option. An 
intensive land use planning effort for the Susitna area is 
currently being undertaken jointly by various State, Borough 
and Federal agencies. This study looks at the regional 
significance of fish and wildlife resources. As a part of 
the study, various alternatives for land use have been 
selected and presented at numerous public meetings. It 
appears that the alternative receiving the most support is 
the one that emphasizes fish and wildlife, recreation, and 
forest resources. Facts presented in the public information 
brochure for the Susitna Area Plan emphasized the importance 
of fish and wildlife in the Susitna basin. It is stated in 
the brochure that " ••• the Susitna Basin is the most 
important fish and wildlife production and harvest area in 
Alaska." This statement was based on the 1980 National 
Survey of Fishing, Hunting and Wildlife- Associated 
Recreation Report. This report revealed that more than 
69 1 000 recreational fishermen and 19,000 hunters spent over 
700,000 days in the area and spent an estimated $44 million 
for equipment and services including guide and taxidermy 
fees, merchandise and services. In addition, commercial 
fisherman received over $7 million from Susitna Basin fish, 
which generated over $32 million for processors and 
retailers." 

RESPONSE: 

A. The Alaska Power Authority has provided an assessment 
of project related impacts and proposed mitigation 
measures for the broad area of the project. If 
appropriate, the Power Authority anticipates that the 
DEIS will address such factors. 

100!1, 
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:RESPONSE TO COMMENT F.14 {cont.}: 

B. 

Our understanding of Alaska Statute Title 16.05.020 is 
that it is the responsibility of the Commissioner of 
Fish and Game to use that information, combined with 
his knowledge of fish and wildlife resources and 
management regulations and policies, in· order to make 
an assessment of the project, including its statewide 
significance. 

Project development and mitigation will be developed in 
concert with the Susitna Area Plan, due out in draft 
form early in 1984. Technical discussions are in 
progress between the Alaska Department of Natural 
Resources and Mat/Su Borough, the authors of the Plan, 
the Alaska Department of Fish and Game and the Power 
Authority to coordinate project plans and the Susitna 
Area Plan (see Response to Comment A.17). 

Extensive candidate mitigation lands have been 
identified that are compatible with the draft Susitna 
Area Plan. 
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COMMENT F.lS: 

"FISHERIES 

"3. Recreational Fisheries 

11 To understand the potential impacts of the project on the 
recreational fishery that occurs downstream from Talkeetna, 
it is necessary to understand how these fisheries function. 

11 0n the Susitna River from Talkeetna down to its confluence 
with the Yentna River there are nine tributaries flowing 
into the east side of the Susitna and one flowing in from 
the west that contain significant fish populations. Most of 
these streams support major salmon runs and jointly support 
up to 100,000 man-days of fishing effort each year. Access 
plays a major role in limiting growth of the recreational 
fisheries that occur on these streams. Much of the land 
adjacent to these streams is in private ownership and public 
land that is available is relatively undeveloped or 
inaccessible. Other than in the Talkeetna area there are no 
public boat launches that allows anglers access to the 
Susitna River. The State has recognized the problem and has 
spent over a million dollars to buy back lands at the mouths 
of Montana and Sheep Creeks. The State has also initiated a 
road construction project that will provide access directly 
to the Susitna River at the mouth of Willow Creek. This 
project is expected to exceed $5 million and result in a 
substantial increase in angler access to the Susitna River 
and Willow Creek. 11 

RESPONSE: 

The Power Authority is aware of the pressure placed on the 
sport fishing resources available in the Susitna River. At 
the present time, no major adverse effects are anticipated 
to the sport fishery. As a matter of Power Authority 
policy, a goal of the project is that there be no net loss 
to the fishery due to the project. The utilization of 
tributary fisheries along the Susitna River is limited not 
only because of limited availability of access to the 
tributary mouths, but also as part of the management plan 
for the fishery as implemented by the Alaska Department of 
Fish and Game (refer to Response to Comment F.17). 
Provision of additional access routes to the sport fishery 
could lead to impairment of the fishery which would not 
necessarily be a result of the proposed project. Studies 
are currently being developed to enlarge the data base and 
refine the analyses of the effects to the lower river due to 

-! 
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RESPONSE TO COMMENT F.15 (cont.): 

the project (refer to Response to Comment B.8). Careful 
consideration of management policy of the ADF&G as well as 
the potential effects of the proposed project must be 
developed to assure causative factors leading to any 
observed reduction in the sport fishery are extremely well 
defined. If appropriate, measures to mitigate any adverse 
effects attributable to the project will be developed. 

COMMENT F.16: 

11 FISHERIES 

"3. Recreational Fisheries 

11 An important aspect of the recreational fisheries is that 
they are located primarily at confluences of tributaries to 
the Susitna River. Recreational activity in these 
confluence areas is directly related to the large number of 
salmon that are present at these sites. As all five salmon 
species migrate up the Susitna River they tend to congregate 
at the mouths of virtually all of the clear water 
tributaries flowing into the Susitna River. During the open 
water season the areas around the mouths of tributaries 
provide ideal resting or staging areas for all adult fish 
species as well as rearing areas for juvenile fish. The 
extent to which these areas are used is dependent on the 
depth of the water at the tributary mouths which in turn is 
sensitive to changes in mainstem flow. At high flows, the 
mainstem creates backwater areas at the tributary mouths, 
thus increasing water depth. At low mainstem flows, the 
backwater areas are eliminated, resulting in shallower water 
and increased flow velocities at the mouth. When these 
backwater areas are eliminated, their attractiveness to fish 
is significantly reduced and fish will be displaced to other 
areas more suitable. This could have significant effects on 
a recreational fishery since·the fish may be displaced from 
a tributary mouth that is easily accessible to anglers to 
one that has very limited access. In the Susitna River, 
natural low water conditions which affect recreational 
fisheries do occasionally occur. When they do, it is 
primarily during May and June during the chinook salmon 
migration." 

RESPONSE: 

As rnainstem flows and water levels decrease, the tributary 
mouth habitat will not disappear, but may be reduced in area 
to some extent, if the backwater area is the principal 



F.ESPONSE TO COMMENT F.16 (cont.}: 

resting area for salmon. Often, the resting areas (the best 
fishing areas} are in the clear water plume. Therefore, 
there may be a displacement of the resting areas for adult 
salmon but these areas will certainly not be eliminated 
entirely and may in fact increase the accessibility of these 
areas by anglers. It is not anticipated that the tributary 
mouth habitat will be eliminated completely, forcing adult 
salmon to other areas. 

As discussed in the Response to Comment F.l9, the major 
sport fishing areas are found at the mouths of tributaries 
which are located in the upper portion of the Talkeetna to 
Cook Inlet reach of the Susitna River. The following 
discussion of the relationship between river discharge and 
the tributary mouth habitat therefore concentrates on these 
areas. It assumes that water surface elevation and 
discharge changes in the area downstream of Talkeetna are 
represented by the changes anticipated at the USGF gaging 
station at Sunshine. 

During the project operation, flows in this reach on the 
average will be reduced by 10,000 cfs to 20,000 cfs during 
the months of June, July and August and by up to 10,000 cfs 
in September. The principal result of this reduction at the 
Sunshine station is that similar variations in flow will-be 
observed through the summer months with the exception that 
the high discharge will be eliminated or drastically reduced 
which will change the frequency with which lower discharge 
levels are met or exceeded. This change in frequency is 
shown below in Table F.l6.A which is extracted from the flow 
duration curves shown in the License Application at Figure 
E.2.161. 

The reduced occurrence of high flows automatically will 
change the average flows for the summer months since the 
high flows will not be included in the calculations of the 
means. It is not expected that the reduction in the 
frequency of high flows will seriously adversely affect the 
tributary mouth habitats and associated sport fishing. This 
is because, under natural conditions, fishermen generally 
experience less success during periods of high flow. Under 
with-project operation conditions, appropriate conditions 
for fishing may in fact increase in the frequency of 
occurrence since high discharge, unfavorable conditions will 
not occur as frequently. 

-

-

-
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RESPONSE TO COMMENT F.16 (cont.): 

High 

Average 

High 

Average 

I.ow 

* 

TABLE F .16 .A 

CCMPARISCX'il OF NATURAL .M1]) WITH PROJEX:T FLa'~i'S 

IN THE UPPER PORI'I<:::N OF THE TALKEE.'I'NA 
TO COOK INLEl' REACH 

Percent of timeflow is within stated range 

Flow June July 
(cfs) Natural With Natural With 

Pro- Pro-
ject ject 

80,000 10 0 8 0 
79,000-80,000 10 5 17 0 

48,000-70,000 60 45 75 20 
40,000-48,000 15 30 0 50 

40,000-48000 5 20 0 30 

Se]2tember 
Natural With 

Pro-
ject 

50,000-60,000 10 0 
40,000-50,000 15 10 

30,000-40,000 35 30 
20,000-30,000 35 50 

20,000 5 10 

August 
Natural With 

Pro-
ject 

10 0 
15 0 

60 45 
15 35 

0 15 

Based on rronthly flow duration curves, Susitna P.iver at Sunshine (Figure E.2.161). 



COMMENT F.l7: 

"FISHERIES 

"3. Recreational Fisheries 

"Chinook salmon are the most highly prized sport fish in 
Alaska and as such they attract large numbers of anglers to 
the limited areas that are opened for fishing. The Susitna 
River chinook salmon is a limited resource that has been 
intensively managed and has a long history of allocation 
conflicts between various user groups. Sport fishing for 
chinook salmon is allowed on only five Susitna River 
tributaries in the Talkeetna to Cook Inlet reach. In 
addition the Yentna and Talkeetna River drainages are open 
to chinook salmon fishing. Three of these streams, Willow, 
Caswell and Montana Creeks, are east side tributaries that 
are open to chinook salmon fishing only on weekends while 
the other two, the Deshka River and Alexander Creek which 
flow in from the west side, are open to chinook salmon 
fishing seven days per week. The weekend-only fishing 
streams receive extremely heavy fishing pressure during the 
chinook salmon fishery. Since those areas that are opened 
for chinook salmon fishing are extremely limited, any 
physical changes in backwater areas on these streams which 
may reduce holding areas for chinooks could be particularly 
damaging to the recreational fishery." 

RESPONSE: 

The Power Authority agrees that chinook salmon are the most 
prized sportfish in Alaska and the Susitna drainage basin 
provides some chinook fishing opportunities. The management 
of the chinook populations in the Susitna River consists 
primarily of the limiting of the sport harvest throughout 
the drainage by limiting the number of streams which can be 
fished and limiting the time during which fishermen may 
harvest chinook. To determine these limitations, ADF&G has 
conducted surveys of the streams to obtain index counts of 
the escapement of chinook salmon to the tributaries. The 
results of these surveys conducted over several years are 
summarized in the FERC License Application, Tables E.3.6, 
E.3.7 and E.3.8. 

The important aspect of the tributary mouth habitat for 
maintaining chinook salmon holding areas is the extent of 
the clear water plume which extends out into the Susitna 
mainstem. The extent of the clear water plume is defined as 
the area between the morphological mouth of the tributary 
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RESPONSE TO COMMENT Fc17 (cont.): 

and where clear tributary water mixes with the turbid 
mainstem water. The area of this plume is affected by 
mainstem discharge, tributary discharge, channel geometry 
and substrate. At higher tributary discharges, the plume 
extends further into and along the mainstem "than at lower 
tributary discharges. In some circumstances, high mainstem 
discharges may reduce the area of the plume. This occurs 
when backwater from the mainstem reduces the tributary 
velocity, thereby limiting the distance the plume extends 
into the mainstem. 

It is anticipated that, in general, under with-project 
flows, the extent of the clear water tributary plumes in the 
mainstem will not significantly decrease relative to natural 
conditions even though mainstem discharges will be lower 
during the summer months when sportfishing pressure is 
highest. 

Based on this evaluation, the adverse effects, if any, to 
the chinook sportfishing should not be significant. It 
should be noted that under existing natural conditions, the 
clear water plumes from tributaries fluctuate extensively in 
relation to tributary and mainstem flows. As a result, 
there already exists a large variation in the potential 
recreation opportunities at these sites. 

COMMENT F.18: 

"FISHERIES 

"3. Recreational Fisheries 

"It is also important to note that salmon utilizing 
tributary confluence areas are not necessarily migrating 
into those tributaries. All five salmon species migrating 
to the upper Susitna, Chulitna, and Talkeetna Rivers enter, 
in varying degrees, the sport fisheries that occur at the 
confluence areas of the lower Susitna tributary streams. 
Any impact that occurs to salmon species that utilize the 
Susitna River in the Devil Canyon to Talkeetna has the 
potential to impact the recreational sport fishery which 
harvests those fish in downstream confluence areas." 



RESPONSE TO COMMENT F.18: 

We agree that salmon utilizing tributary confluence areas 
are not necessarily migrating into those tributaries. In 
fact, as indicated in the ADF&G 1982 Phase II Basic Data 
Reports, considerable milling and/or resting of the adult 
salmon does occur in these areas and as such enter the sport 
fisheries in the lower Susitna River. The existing sport 
fisheries at the confluence areas of the lower Susitna 
tributary streams are already extensively affected by 
numerous factors. Highly significant factors can include: 

1. Sport, commercial and other fisheries in marine waters; 

2e Marine survival; 

3. Freshwater survival; 

4. Predator/prey relationships; 

5. Weather and stream flow conditions; 

6. Opening and closing of sport fish seasons. 

A typical example of one of these factors affecting sport 
fishing is that an extensive commercial fishery in Cook 
Inlet could decrease escapement to the Susitna and, in turn, 
extensively decrease the sport fishery. These factors will 
continue whether or not the proposed project is built and 
the success of the sport fisheries would be expected to 
fluctuate considerably in relation to changes in these 
factors. 

The proposed mitigation plans in the FERC License 
Application are designed to.maintain existing or similar 
habitat in the upper river areas that may potentially be 
impacted. As a result, the impacts due solely to the 
project are expected to be negated by these mitigation 
techniques. 

REFERENCES 

ADF&G, Susitna Hydro Aquatic Studies Phase II Report (1983), 
previously submitted to the FERC on October 31, 1983. 
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COMMENT F.19: 

11 FISHERIES 

11 3. Recreational Fisheries 

11 0n Page E-3-105 it is stated that flow reductions under the 
proposed filling schedule may alter the physical 
characteristics of the tributary mouths in the upper portion 
of the Talkeetna to Cook Inlet reach. These are the areas 
where the major fisheries occur. It is further stated that 
during the open-water season, mainstem discharge reductions 
of 34 percent in June and 28 percent in July may reduce the 
areal extent-of these backwaters. It was previously 
mentioned in the application that water depths in these 
areas will also be reduced. The Susitna River below 
Talkeetna is moderately to extensively braided, with the 
river channels wide and shallow. Therefore, this reach is 
more sensitive to flow reductions than deeper more incised 
channels, which occur further upstream. Reductions in 
discharge during and after filling of the reservoir could 
result in substantial changes in the habitat at tributary 
mouths which may seriously impact existing recreational 
fisheries. Since the tributaries flow into a variety of 
habitat types the impacts of reduced flows will vary." 

RESPONSE: 

The statements referred to in the FERC License Application 
regarding the reduction of mainstem discharge in the 
Talkeetna to Cook Inlet reach and the reduction of areal 
extent and depth of the backwater at the tributary mouths 
are correct. The Power Authority also agrees that the 
tributary mouths in the upper portion of the Talkeetna to 
Cook Inlet reach are the areas where the major fisheries 
occur. We do not agree that flow reduction during filling 
will have a greater impact on the Talkeetna to Cook Inlet 
reach. 

Examination of filling flows indicates that the greatest 
change will occur during the second year of filling in the 
month of June. 

At Sunshine, flow will decrease from a median natural flow 
of 63,500 cfs to a flow of 42,000 cfs. This 34 percent 
decrease in flow corresponds to a water level change of 1.9 
feet at the Sunshine gage. Note that a flow of 42,000 cfs 
at Sunshine is within the natural variation of flow. 
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RESPONSE TO COMMENT F.l9 (cont.): 

Ten percent of the time, natural flows at Sunshine are less 
than 42,000· cfs during June. 

The Power Authority acknowledges that the reduction in 
discharge during and after filling could result in changes 
in habitat at tributary mouths. The effect during project 
operation is discussed in the Responses to Comments F.l6 and 
B. 8. 

-

-
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COMMENT F. 20: 

"FISHERIES 

"3. Recreational Fisheries 

"There has been minimum effort, especially in tributaries, 
to quantify adult salmon escapement in the Susitna River 
below Talkeetna. It is very likely that adult salmon 
escapement in this portion of the Susitna River far exceeds 
those estimates available for the river above Talkeetna. 
This would mean that the reach below Talkeetna is especially 
important to rearing juveniles. Here again, there is very 
little quantitative information. -Information is needed on 
juvenile rearing in the reach below Talkeetna. Large 
numbers of juvenile chinook salmon and adult resident 
species are migrating out of numerous east side Susitna 
tributaries in the reach below Talkeetna. They are 
dependent on overwintering habitat in the Susitna River. 
There are no quantitative data presented that indicate their 
abundance or which habitats they are dependent upon. There 
is almost certainly going to be an impact on juvenile fish 
rearing in this reach with post-project winter flows 
changing by over 200 percent. There are no data which show 
how winter habitat will change with the dramatic increase in 
flow." 

RESPONSE: 

The License Application indicates (page E-3-106, Section 2) 
that: "Because there will be no reduction in mainstem 
discharge during the ice covered season, winter conditions 
are expected to remain the same as pre-project conditions. 11 

Studies to develop quantified information on adult 
escapement in the lower river have purposely received a 
relatively smaller effort than studies for the Talkeetna to 
Devil Canyon reach. The rationale for this is that the 
potential impacts to the lower river are expected to be much 
less significant than the upper river and any impacts that 
could reasonably be postulated, will be overshadowed by the 
extensive variation that occurs due to the natural conditions. 

Adult salmon escapement studies on the lower river have 
focused on two areas. First, extensive effort has been 
placed on estimating numbers of fish escaping to the Yentna 
River (see License Application Figure E.3.8). (A similar 
effort was made at Susitna Station but due to sampling 



.RESPONSE TO COMMENT F.20 {cont.): 

difficulties escapement counts could not be made.) Results 
from the Yentna studies have thus far shown that this 
tributary alone has more escapement (except for churns) than 
the upper river. Secondly, the Alaska Department of Fish 
and Game has performed both creel censuses fon most sport 
fish species) and spawning ground counts (primarily on adult 
chinook salmon) on most of the tributaries below Talkeetna 
(see Tables E.3.5, E.3.6, E.3.7 and E.3.8 in Chapter 3, 
Exhibit E of the License Application) • Based on these 
studies, the majority of adult salmon escapement occurs in 
the tributaries of the lower river not in the lower river 
itself. In addition, the adult salmon escapement in the 
lower river tributaries exceeds the escapement above 
Talkeetna (License Application Figures E.3.8 and E.3.9). 

It is unclear how the comrnentor determined that "large 
numbers of juvenile chinook and resident species are 
migrating out of numerous east side Susitna tributaries in 
the reach below Talkeetna" when just prior to that, it is 
stated that "there is very little quantitative information 
(on this reach)." The Power Authority would appreciate the 
reference that shows 11 large numbers." At present, it is 
assumed that these statements are based on studies by Riis 
and Friese (1978). 

The Power Authority has funded and is continuing to fund 
studies that address potential impacts to the lower river. 
Studies by the Alaska Department of Fish and Game {1981) did 
show that chinook and coho juveniles were found in sampling 
sites in the lower river in the winter. Their study 
indicates that the majority of juvenile chinook salmon 
captured during winter between Cook Inlet and Devil Canyon 
occurred at slough and rnainstem Susitna River sites and also 
suggests that the majority of juvenile coho salmon captured 
between Cook Inlet and Talkeetna during.winter and summer 
occurred at tributary mouth sites. Therefore, it can be 
assumed that both species are present during the winter 
period. It can also be assumed that increased winter flows 
will result in a change in existing conditions. Although it 
is difficult to precisely assess exactly what this impact 
will mean (primarily because post-project winter conditons 
are not available for sampling, winter sampling has been 
potentially hazardous and difficult, and efforts thus far 
have been extensive but have shown relatively little in the 
way of results except that large numbers of overwintering 
salmon are difficult to locate), it presently seems most 
reasonable to assume that increased flow will either 

-
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RESPONSE TO COMMENT F.20 (cont.): 

maintain or improve habitat for overwintering. The reasons 
for this are: (1) low flow periods are generally limiting 
to productivity because habitat is much reduced (e.g., Riis 
and Friese (1978) suggested that the reduction in population 
density of juvenile chinook salmon in Willow Creek can be 
attributed to extremely low water conditions encountered at 
that time, and further, that the reduced flow eliminated 
required rearing habitat and forced the juvenile salmonids 
into the mainstem Susitna River); (2) the flows predicted 
will not be in the range of high or flood flows that would 
potentially decrease or destroy habitat; and (3) the _ 
increased winter discharges should cause hydraulic barriers 
and backwater areas in tributaries (including sloughs) which 
would create more microhabitats for rearing fish. 

For additional discussion on potential impacts on the lower 
river, see Response to Comment B.S. 

REFERENCES 

ADF&G, Susitna Hydro Aquatic Studies Juvenile Anadromous 
Fish Study Phase I Final Draft Report, (1981). 

Riis, J. C. and N. V. Friese, Fisheries and Habitat 
Investigations of the Susitna River - A Preliminary Study of 
Potential Impacts of the Devils Canyon and Watana 
Hydroelectric Projects (1978) . 

COMMENT F.21: 

"FISHERIES 

"3. Recreational Fisheries 

"Assumptions of current sport fishing effort made from the 
Alaska Department of Fish and Game Statewide Harvest Study 
(1981 data} appear to have been made by someone who is not 
familiar with factors affecting sport fishing effort and 
harvest trends (E-7-42/32 Indirect Impacts) . Although the 
data indicate an apparent decline in the number of anglers 
residing in the upper Copper/Susitna Rivers, this is not 
indicative of a general decline in numbers of resident 
anglers. The 1,885 number in 1977 is directly related to 



COID-1ENT F. 21 (cont. ) ·: 

the temporary increase in the Glennallen area population 
during construction of the pipeline. It would be correct to 
state that since 1978 the number of resident anglers has 
remained relatively unchanged in the upper Copper/Susitna 
River area (1982 figure is 1,254 anglers)." 

RESPONSE: 

Please refer to Responses provided for Comments F.15, F~l7 
and F.22. 

COMMENT F.22: 

"FISHERIES 

"3. Recreational Fisheries 

"Assumptions are also made that fishing effort is declining 
in the westside and eastside Susitna drainages when it is 
actually increasing. Instead of using angler's residence to 
show fishing trends in the westside and eastside Susitna 
drainages, as was used for the Copper/Susitna River area, 
the writer reverts to using angler days fished to attempt to 
document declining fishing trends on the Susitna River. If 
angler's residence was used for the west Cook Inlet-lower 
Susitna drainage it would be apparent that there was a 
steady increase in number of anglers from 1977 through 1979 
and a rapid increase since 1979 (Appendix 7.C). The 
assumption, using angler days that fishing effort is 
declining in the westside and eastside Susitna drainages is 
primarily based on the 1981 harvest study data which show a 
dramatic decline in effort (Appendix 7.C). 

11 This assumption is incorrect because in 1981, natural 
phenomena may have affected angler participation in the 
recreational fishery and because there was an 11 percent 
increase in licensed angler's Statewide, 20 percent of which 
occurred in the west Cook Inlet-lower Susitna drainage. 
Furthermore, 1982 data are available and show a 34 percent 
additional increase in anglers in this drainage area, a 
record high. The narrative in the Department's 1981 
Statewide Harvest Study indicated that 1981 was not a 
typical year and as such should not have been used to 
determine trends in effort and harvest. The following is an 
excerpt from the 1981 DFG study: 

-
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CO~~ENT F.22 (cont.): 

In 1981 the number of angler-days fished statewide decreased 
from the previous year for the first time since the Sport 
Fish Survey was initiated. This decrease in effort took 
place primarily in fisheries serving the Juneau, Anchorage 
and Fairbanks areas. An unusual combination of coincidental 
circumstances, including inclement weather, high and muddy 
waters, and off-year or unexpected salmon run cycles 
occurred in conjunction with these fisheries in 1981. With 
the 11% or almost 25,000 angler increase in the angler 
population base in 1981, the largest annual increase since 
the Sport Fish Survey was initiated, normal conditions in 
1982 would very likely produce record high fishing effort in 
Alaska's waters." 

RESPONSE: 

Documentation of fishing pressure on fishery resources is 
often quite difficult and results may depend considerably on 
the assumptions used in the analysis and the data base from 
which the conclusions are reached. For the evaluation 
presented in the FERC License Application it was assumed 
that the most direct estimate of fishermen use for 
discussion of trends would be an estimate of the angler-days 
expended on the system as provided by the ADF&G Statewide 
Harvest Study. The fact that a dramatic increase in number 
of fishing licenses issued in the Cook Inlet region does not 
correlate well with the reduced number of angler-days --­
expanded is quite indicative of the difficulty in estimating 
1) angler use based on number of licenses issued and 2) any 
trends of fishing pressure from year to year. A more likely 
correlation is that if escapement to the system is high, 
angler use will be high. However, this too must be 
moderated by the actual fishing conditions in the river. 
which may change from year to year. 

Based on the available information, the conclusion reached 
by the Power Authority was that a general decrease in 
fishing pressure along the east side tributaries was 
apparent during the period of records. Use of the numbers 
of registered fishermen as an indication of fishing pressure 
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can lead to erroneous conclusions unless correlated with 
actual fisherman use of the resource. 

REFERENCES 

Mills, M.J., Alaska Statewide Sport Fish Harvest Studies-
1980 Data, ADF&G Federal Aid in Fish Restoration and 
Anadrornous Fish Studies, Volume 22, F-9-13, SW-I (1981), 
previously submitted to the FERC on July 11, 1983. 

COMMENT F.23: 

"FISHERIES 

"3. Recreational Fisheries 

"Description of sport fishing in the Susitna River (E-3-15) 
omitted an analysis of churn salmon which contributes 
significantly to the sport fishery. The 1978 and 1981 
Susitna harvest of chum salmon represented about 71 and 
57 percent respectively of the total estimated harvest for 
southcentral Alaska. From 75 to 98 percent of the chums 
harvested in the Susitna River were harvested from the 
confluence areas of the eastside Susitna tributaries." 

RESPONSE: 

In the discussion of recreational fishing, only the 
contribution of a representative group of fish commonly 
recognized as sport fish to the south-central sport fishery 
was presented. Table F.23.A, below, is a more complete 
presentation of the information. The significant 
contribution of churn salmon from the clearwater systems 
downstream from Talkeetna to the total south-central sport 
harvest of chum salmon is apparent from this information and 
License Application Table E.3.6. Also, see Response to 
Comment B.37. 

#., 
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RESPONSE TO COMMENT F.23 (cont.): 

Table F.23.A 

Contribution of Susitna Basin Sport Fisheries to the 
South-central AlaSka Recreational Harvest, 1978-1981[1] 

1978 1979 1980 1981 
Susitna % of Susitna % of Susitna % of Susitna % of 

Species Catch SCA Catch SCA Catch SCA Catch SCA 
Chincok 2,843 10.8 6,910 20.3 7,389 30.6 7,576 21.1 

Coho 15,072 22.2 12,893 15.7 16,499 12.9 9,391 9.8 

Sockeye 845 0.7 1,586 2.0 1,304 1.2 1,283 1.7 

Pink 55,418 38.6 12,516 19.8 56,621 36.8 8,660 13.5 

Chum 15,667 66.0 4,072 50.1 4,759 55.0 4,207 53.9 

Rainbow Trout 14,925 13.9 18,354 14.1 15,488 12.2 13,757 9.2 

Dolly Varden 6,165 6.0 4,200 2.6 4,127 3.2 3,238 2.2 

Lake Trout 3,435 31.5 3,099 22.3 2,876 18.3 4,399 28.4 

Grayling 13,532 28.3 13,342 19.0 22,083 31.8 21,216 33.3 

Burbot 3,263 40.3 3,171 60.9 7,203 62.2 5,666 59.4 

FOOTNOTES 

1 Mills, M. J., Alaska Statewide Sport Fish Harvest 
Studies, ADF&G Federal Aid in Fish Restoration, Volume 20, 
F-9-11, SW-I (1979). 

Mills, M. J., Alaska Statewide Sport Fish Harvest 
Studies 1980, Alaska Department of Fish and Game, Federal 
Aid in Fish Restoration, Volume 21, F-9-12, SW-I, 65 pp. 
{1980). 

Mills, M. J., Alaska Statewide Sport Fish Harvest 
Studies - 1980 Data, ADF&G Federal Aid in Fish Restoration 
and Anadromous Fish Studies, Volume 22, F-9-13, SW-I (1981). 

Mills, M. J., Alaska Statewide Sport Fish Harvest 
Studies, ADF&G Federal Aid in Fish Restoration, Volume 23, 
F-9-14, SW-I (1982). 



C0!·1MENT F. 24 : 

"FISHERIES 

"4. Mitigation 

"The mitigation plan for fisheries contained in Exhibit E 
requires further developmente It does, however, provide the 
basis for further mitigation planning. This is expected to 
occur as additional resource information is collected and 
anticipated impacts are better quantified. 11 

RESPONSE: 

The Mitigation Plan, as presented in the FERC License 
Application, provides the basis for specific planning and 
will be further refined as information develops. 
Minimization of potential adverse effects will be 
accomplished to the extent possible through allocation of 
flow. The balancing of power generation/economic 
requirements and requirements to maintain existing aquatic 
resources will lead to the quantification of all adverse 
effects. Specific mitigation flows can then be developed 
for the Project. The results of this analysis will also 
provide specific data from which structural mitigation 
elements can be applied. An updated mitigation plan will be 
available by August of 1984. Please refer to Response to 
Comment B.9 for further detail. 

-



COMMENT Fc25: 

"FISHERIES 

11 4. Mitigation 

"A major issue with respect to fisheries is the 
establishment of an acceptable flow regime downstream from 
the impoundments. Resolution of this issue requires that 
the impacts to fisheries, habitat and the public use of the 
fisheries be better defined downstream and that alternative 
flow scenarios for fisheries be evaluated. Once this has 
been done and an acceptable flow regime agreed upon, then 
development of additional measures to mitigate impacts such 
as slough modifications not ameliorated by the flow regime 
can be evaluated." 

RESPONSE: 

The Power Authority has proposed an operating flow regime 
for the Susitna Project in Exhibit E of the License 
Application. The acceptability of that flow regime by the 
resource agencies has yet to be established since resource 
agencies have not made specific comments on the proposed 
flow regime. Studies to define the required instream flows 
for. protecting aquatic resources have been conducted since 
1981, were continued during 1983 and will continue during 
1984. Results of these studies will be used to evaluate the 
proposed flow regime versus the other flow regimes presented 
in the License Application or those eventually recommended 
by agency personnel. 

The process of negotiation of suitable flow regimes will 
begin early in 1984. Appropriate mitigation alternatives 
will be finalized to protect those fish resources not 
ameliorated by the flow regime established. 

Please refer to Response to Comment B.7 for additional 
detail. 

The Power Authority anticipates that the DEIS will evaluate 
all reasonable alternative flow regimes. 



COMMENT F. 26: 

"FISHERIES 

"4. Mitigation 

"Concepts for mitigating those downstream impacts which are 
not offset by the flow regime are too general to be 
thoroughly evaluated, and the probabilities of success are 
not presented. Furthermore, there are no specific plans for 
types of mitigation, such as slough modification. Plans 
should be provided and should include engineering drawings, 
operational and maintenance plans and realistic costs. 
W£thout these, the evaluation of mitigation proposals cannot 
be carried out with any degree of confidence that adequate 
mitigation will actually occur, and that the mitigation 
actions themselves are in harmony with the overall 
development and conservation of resources in the area." 

RESPONSE: 

Since the effects of the flow regime presented in the FERC 
License Application and other flow regimes have yet to be 
finally quantified, specific details of what habitat 
modifications are to be implemented at what locations must 
be conceptual in nature. As discussed in the Response to 
Comment B.9, specific types of mitigation options have been 
defined and the feasibility of some of them has been 
demonstrated in Alaska. The lack of specificity in the plan 
is only to the level of what modifications are to be 
implemented to what habitats. 

It is important to note here that while many comments the 
Power Authority received from the resource agencies indicate 
the need for further studies to quantify impacts, they also 
present many comments which request specific final 
mitigation plans. Mitigation planning is an ongoing process 
and cannot be finalized until agreement on the flow regime 
is achieved and quantification of any resulting adverse 
effects is accomplished. 

At this time, the mitigation plan presented in the License 
Application is at a level commensurate with this stage in 
the licensing process. Final design of the overall 
mitigation program will proceed as the final design of the 
Project proceeds. 

The Power Authority anticipates that the DEIS/FEIS will 
address a reasonable range of impacts and mitigation. 
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COMMENT F.27: 

"FISHERIES 

"4. Mitigation. 

"Losses of resident species and habitats wit·hin the 
impoundments can only be mitigated through compensatory 
habitat replacement or enhancement elsewhere. Resolution of 
this issue must be accomplished jointly between the 
applicant and the resource agencies in the context of 
presently feasible propagation technology and the benefits 
to the resource and user groups of artificial stocking of 
waters in the project area. Therefore, it is not 
appropriate to make a decision on this tradeoff until a 
process for addressing the overall mitigation plan is 
implemented." 

RESPONSE: 

The stated mitigation objective of the Alaska Power 
Authority is no "net loss of in kind resources." Thus the 
Power Authority's first goal has been to maintain in kind 
resources at, or in proximity to, the project area. If this 
proves not to be technically feasible, or if alternative 
management plans are recommended by management agencies, 
then alternative mitigation options are available and have 
been discussed in the FERC Application. Mitigation plans 
will also be discussed in the DEIS. 

COMMENT F.28: 

"FISHERIES 

11 4. Mitigation 

"The applicant should utilize a forum for addressing 
mitigation planning such as the recently established APA 
Board of Directors Resources Subcommittee. This 
subcommittee could identify conflicts and the mechanisms, 
information, and decisions needed to resolve those 
conflicts, thus improving mitigation planning." 

RESPONSE: 

The Power Authority, as part of its formal settlement 
process, proposes to conduct a number of fisheries 
mitigation workshops. These workshops will provide state 



RESPONSE TO COMMENT F.28 (cont.): 

and federal resource agencies, intervenors and local 
governments the opportunity to participate in interactive, 
iterative mitigation planning forums. Additionally, the 
Power Authority will (and must) be responsive to the 
direction provided by its Board of Directors·. The Power 
Authority staff has already been working with the Resource 
Committee on conflict resolution, mitigation policy and 
planning. 

COMMENT F.29: 

"WILDLIFE 

11 The following review is limited to general comments on 
aspects of the license application that require major 
revision before the document can be considered to have 
adequately assessed wildlife resources and mitigation 
planning. While some examples are used, no attempt has been 
made to make a complete list of specific comments.n 

RESPONSE: 

No response necessary. 

-
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COMMENT F.30: 

"WILDLIFE 

"1. Incompleteness 

"Baseline descriptions of wildlife resources are based 
primarily on data collected before fall 1981, approximately 
1.5 years after studies began. Data collected prior to 1980 
derive mostly from peripheral areas and not from within the 
project area. Data available after fall 1981 are not 
presented in their entirety and occur only as isolated 
pieces of information, devoid of any structured approach. 
Subsequent reports by APA's contractors not included in 
Exhibit E but available to the APA, make many of the 
statements included in Exhibit E obsolete. For example, the 
estimated maximum number of moose wintering in the Watana 
impoundment zone is double that presented." 

RESPONSE: 

The draft Exhibit E in the FERC License Application was 
prepared in October 1982, prior to release of 1982 baseline 
studies from primary subcontractors such as the Alaska 
Department of Fish and Game (ADF&G) and the University of 
Alaska. Therefore, results from the winter, spring, and 
summer of 1982 were not available for review, except for 
findings based on personal communications with agency and 
university personnel. ADF&G baseline reports containing 
winter 1981-1982 and spring and summmer 1982 data were not 
available for review until April 1983, following submittal 
of the final FERC License Application in February 1983. The 
April 1983 reports were submitted to the FERC in May 1983 
and are cited in the Response to Comment C.82. 

Whenever possible, efforts were made to obtain unpublished 
data while reports were still in preparation. For example, 
Exhibit E (License Application page E-3-400) states that "A 
census of the Watana impoundment on March 25, 1982 (a time 
when most moose that used the impoundment area in that year 
would be found there) determined that 260 moose were present 
in the Watana impoundment area (ADF&G unpublished data}." 
Since that statement, the March 25, 1982 census analysis was 
further refined by the ADF&G and presented in the April 1983 
Phase II progress report as 290 moose (Ballard, et al., 
1983). 

On March 28, 1983, an aerial census was made of the Watana 
impoundment area from the proposed damsite to the upper 
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RESPONSE TO COMMENT F.30 (cont.): 

reaches of the high-pool level (elevation 2200 feet) between 
the mouths of the Oshetna and Tyone Rivers. The survey area 
included the impoundment zone below 2200 feet and an 
adjacent 0.25-mile-wide area bordering the high-water level. 
An estimate of the total number of moose in the census area 
was developed using a sightability correction factor 
calculated from a more intensive survey of a smaller area. 
The sightability correction factor was necessary to 
compensate for poor observational conditions (i.e., a 
paucity of fresh snow reduced background contrast and thus 
visibility of moose) . 

Analysis of the census data using the sightability 
correction factor produced an estimate of about 580 moose 
for the entire survey area, or six moose per square mile. 
This estimate was exactly double that presented in the ADF&G 
April 1983 Phase II progress report, and more than twice the 
number provided in Exhibit E. 

On March 31, 1983, a census of the Devil Canyon impoundment 
area was attempted by ADF&G personnel, employing techniques 
similar to those used in the March 28, 1983 census. 
However, turbulence and poor sighting conditions prevented 
definitive observation and analysis. 

ADF&G file reports of a preliminary nature are available 
(Schneider {1983), personal communication). These describe 
more fully the March 28, 1983 and March 31, 1983 surveys 
discussed above. 

The Power Authority anticipates that the DEIS will summarize 
all available data and reasonably analyze it. 

REFERENCES 

Ballard, W.B., J.S. Whitman, N.G. Tankersley, L.D. Aumiller 
and P. Hessing, Susitna Hydroelectric Project Phase II 
Progress Report-Big Game Studies, Volume III, Moose-Upstream ~ 

(1983), Alaska Department of Fish and Game, previously 
submitted to the FERC on May 31, 1983. 

Whitman, J. s. and P. Hessing, Watana and Devil Canyon 
Impoundment Moose Census (March 1983). 
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RESPONSE TO COMMENT F.30 (cont.): 

Schneider, K., Research Coordinator, South-Central Region, 
Alaska Department of Fish and Game, Division of Game, 
personal communication to Robert Sener, LGL Alaska Research 
Associates, Inc & , {December 20, 1983) • 

COMMENT F. 31: 

"WILDLIFE 

"1. Incompleteness. 

"The list of potential impacts is incomplete~ There appears 
to be a belated attempt to systematically list impacts in 
the tables. Many are omitted or not clearly identified in 
the text. This problem is greatly aggravated by the 
inconsistencies from one section to another." 

RESPONSE: 

An attempt has been made to systematically list and assess 
all potentially important impacts of the Susitna Hydro­
electric Project on wildlife and botanical resources as 
conceived by project contractors and resource managers. 
This list is designed as a tracking and documentation system 
for the refinement of impact assessment and mitigation plan­
ning. A preliminary draft of this document (LGL Alaska, 
Inc., (1983)) is being developed and the Power Authority 
anticipates making it available when it is finalized. The 
list of impact mechanisms which will be contained therein is 
being assembled from Exhibit E of the February 1983 FERC 
License Application, including agency comments on the 
November 1982 draft application. Additional impact 
mechanisms raised as issues since the submittal of the 
application will also be documented and cited. 

REFERENCES 

LGL Alaska, Inc., Alaska Power Authority, Susitna 
Hydroelectric Project: Wildlife and Botanical Resources, 
Impact Assessment and Mitigation Planning Summary (1983) , 
unpublished report to Harza-Ebasco Susitna Joint Venture, 
Anchorage, Alaska. 
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C O.Ml-1ENT F • 3 2 : 

"WILDLIFE 

"2. Inadequate Treatment of Major Issues. 

11A number of major issues, such as habitat alteration below 
Talkeetna and secondary development, are dismissed with very 
little comment. It may be that these issues are complicated 
and cannot be precisely quantified. However, there is not 
even a reasonably qualitative discussion or attempt to put 
outer bounds on the magnitude of the issue." 

RESPONSE: 

This Comment consists of two parts: effects of habitat 
alteration below Talkeetna; and effects of the Project on 
secondary development. Please refer to the Response to 
Comment C.87 for a discussion regarding the effects of 
habitat alteration below Talkeetna. 

Discussions of qualitative and quantitative impacts due to 
secondary development were not presented in the License 
Application because, as stated on page E-3-396, "The 
acceleration of secondary development on the basin is an 
indirect impact which can be neither predicted nor 
controlled by the Alaska Power Authority and is therefore 
excluded from this discussion." 

The inherent difficulty in predicting secondary impacts can 
be visualized by examining the status of the Susitna Area 
Plan (see Response to Comment A.17). This state-sponsored, 

-· 

basin-wide land use plan has not yet been finalized and ~ 

extensive differences exist among the alternatives under 
consideration. Since many of these developments (such as 
Beluga coalfields, agricultural land development and the 
Pt. McKenzie Bridge) would be decided upon outside of 
strictly economic tests, it is extremely difficult to 
predict the course of future developments. This 
unpredictability of future basin development makes 
prediction of secondary impacts due to the Susitna Project 
conjectural at best. 

COMMENT F.33: 

11 WILDLIFE 

11 3. Incomplete Consideration of Scenarios. 
"Because many issues have been only partially investigated, 
it is possible to construct a wide range of equally 



COMMENT F.33 (cont.): 

plausible scenarios with respect to impacts to populations 
of wildlife. Exhibit E generally presents a single scenario 
per issue. Rarely are these the worst case. On the 
contrary, they tend to be optimistic. Often they are stated 
in terms that would suggest to an uninformed reader that 
alternative scenarios do not exist. When a range of 
predictions can be supported by available information the 
full range, or at least the worst case, should be 
presented." 

RESPONSE: 

For most issues, neither an "optimistic" nor "worst-case" 
scenario was presented; rather, a realistic prediction of 
effects on wildlife was attempted. This is not to say that 
other plausible scenarios do not exist~ However, the 
approaches discussed in Exhibit E are considered realistic 
in light of past development projects and information from 
wildlife and habitat studies in the published and 
unpublished literature. Because there are relatively few 
hydroelectric projects in Alaska, and none comparable in 
size to the proposed Susitna facilities, the preparers 
visited the Revelstoke and W. C. Bennett hydroelectric 
projects in British Columbia to observe firsthand from the 
air and ground the impacts of large, northern dams and 
impoundments during construction and operation, 
respectively. 

In many cases, a conservative, worst-case position was 
intentionally presented. For example, the zone of impact 
was extended to 2,400 moose, based on the number of moose 
with home ranges that overlap a S-mile zone surrounding the 
impoundment area. This undoubtedly overstates any decrease 
in moose carrying capacity. Likewise, a conservative 
approach in estimating artificially increased browse 
production (i.e., a three-fold increase as opposed to a 
realistic five- to ten-fold increase) was presented to 
ensure that sufficient numbers of moose will be provided for 
during mitigation planning. 

Providing analysis for a broad range of impact scenarios 
would lead to a more cumbersome impact assessment with 
little increment in value for decision making. For many 
issues, the worst realistic case is attempted (i.e., a 
conservative approach) to aid in focusing mitigation 
planning on issues of primary importance to the wildlife 



RESPONSE TO COMMENT F.33 (cont.): 

resource. For the important impacts that can be minimized, 
a realistic assessment is necessary for mitigation planning 
to proceed. 

COMMENT F.34: 

"WILDLIFE 

"4. Weighting of Impacts. 

"While criteria for ranking impacts are presented, these 
criteria are not employed consistently. The same impact may 
be given different weight in different sections. Relatively 
minor impacts often receive more emphasis than potentialy 
major impacts." 

RESPONSE: 

This comment cannot be fully addressed because specific 
examples have not been provided. An effort was made to 
quantify impacts based on potential changes in the size and 
productivity of existing wildlife populations and the 
duration of the probable effects (e.g., permanent habitat 
loss versus temporary alterations). If reasonable 
approaches to impact assessment were not feasible because of 
insufficient data, worst-case scenarios were usually 
applied. For most impacts, however, a realistic scenario of 
effects was considered, based on current population data and 
management goals, and impacts were assessed accordingly. 

The Alaska Power Authority has produced an impact assessment 
and mitigation planning summary document to be updated 
periodically as predictive assessments are further developed 
and mitigation plans are refined (see Response to 
Comment F.31). This summary document is being submitted to 
the FERC, and successive revisions will also be provided. -A 
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CO~..MENT F • 3 5 : 

"WILDLIFE 

"4. Weighting of Impacts. 

"Rarely is any quantification presented to support ranking 
of impacts. Often, a supporting qualitative rationale is 
not even provided. For example, ranking the killing of 
nuisance brown bears ahead of spring habitat loss in terms 
of significance of impact is a completely subjective 
judgment not likely to stand scrutiny. The lumping of 
classes of impacts causes confusion and disallows a 
examination of actual effects and their relative values. 
Temporary habitat loss is lumped with permanent habitat 
alteration. This problem reflects a failure to clearly 
evaluate how an impact is likely to influence a population 
of animals, and frustrates any attempt to address different 
effects and to put some outer bounds on the magnitude of the 
impacts. For example, habitat loss from increased off-road 
vehicle use receives equal or greater attention than other 
forms of loss and alteration near the impoundment. 
Questions that need to be answered are: Is the acreage lost 

· significant? How much similar habitat has been lost in 
nearby accessible areas? Within the acreages affected, what 
vegetation types are most susceptible? What species of 
wildlife use these vegetation types? Is the population 
likely to be limited by the availability of these types? By 
answering similar questions for the various types of project 
related alterations to lands and waters, the potential scope 
of a problem can be determined even when precise 
quantification is impossible. At the very least, impacts 
can be more realistically weighted so that the need for 
further study or specific mitigation measures can be 
assessed. 11 

RESPONSE: 

In the absence of specific agency guidelines on impact 
prioritization, the preparers used their own professional 
judgment in ranking impacts. Further impact analysis and 
mitigation planning are proceeding in close cooperation with 
the Alaska Department of Fish and Game. Attention is being 
given to the appropriate ranking of impacts and the 
prioritization of mitigation techniques. The Power 
Authority anticipates that the DEIS will provide an 
independent check of the Power Authority analyses. 



RESPONSE TO COMMENT F.35 (cont.): 

As stated in the Comment, ranking the destruction of 
nuisance brown bears ahead of spring habitat loss is a 
subjective assessment. Destruction of nuisance bears was an 
important impact during construction and operation of the 
Trans-Alaska Pipeline (Follman, et ale, 1980.) and some 
mortality should be expected on the present project, 
particularly during construction phases. Loss of spring 
foraging habitat due to the impoundments is also likely to 
impact brown bears, but again, for lack of predictive 
abilities concerning future project effects on brown bear 
populations, it becomes purely a subjective decision as to 
how impacts should be prioritized. As mentioned above, 
impact prioritization will undergo refinement with the 

.continued involvement of resource agencies. 

To organize impacts of the Susitna Hydroelectric Project on 
wildlife resources, combinations of similar impact ~. 

mechanisms were used on occasion, resulting in the 11 lumping 
of classes of impacts" referred to by the commentor. 

Many of the suggested questions that need to be answered to 
refine impact assessments were considered during the impact 
prioritization process. However, some of the suggested 
questions necessitate subjective answers or "best guess" 
responses due to the nature of the question (eeg., 
"significance of habitat loss 11

) or the state of knowledge 
concerning wildlife and habitat relationships (e.g., "are 
populations limited by certain habitat types?"). Impact 
assessment and weighting will be refined as the project 
development continues (please refer also to Response to 
Comment F.31) and as specific guidance is provided by 
resource agencies with respect to their management criteria 
and practices. 

REFERENCES 

Follrnann, E. H., R. A. Dietrick and J. L. Hechtel, 
Recommended Carnivore Control Program for the Northwest 
Alaskan Gas Pipeline Project, Including a Review of 
Human-Carnivore Encounter Problems and Animal Deterrent 
Methodology (1980}, Final Report for Northwest Alaskan 
Pipeline Co. 

-
-

-
-I 

-



COMMENT F.36: 

"WILDLIFE 

"5. Misinterpretations 

"In many instances, information from sources independent of 
APA funded studies is used improperly. In some cases, such 
as the relationship between water and mineral licks and the 
movement patterns of moose in portions of interior Alaska, 
statements cited have no relevance to the Susitna area. In 
other cases, such as the reference to the dispersal of moose 
as observed in two studies to the south of the project area, 
certain conclusions are drawn even though the studies were 
not designed in a manner that would test the hypothesis 
against which the conclusion is made. Isolated papers are 
cited when other more appropriate literature is not used." 

RESPONSE: 

Without more specific information, this comment cannot be 
addressed. Information on the relationship between water 
and mineral licks was included because erosion of the lick 
and inundation of portions of its surface may affect its 
value to ungulates (License Application page E-3-419). If 
improper interpretations of the information provided were 
made, these should be specifically identified so corrective 
measures can be made prior to EIS completion. In a similar 
fashion, information on the movements of moose in other 
portions of interior Alaska (pages E-3-297 through E-3-299; 
pages E-3-409 through E-3-410) was provided for comparative 
purposes. The most pertinent available information was 
used. If these data are not viewed as relevant to the 
Susitna River basin, these discrepancies should be 
specifically noted and reasons provided. 

COMMENT F.37: 

"WILDLIFE 

"5. Misinterpretations. 

"Other statements demonstrate a poor understanding of the 
current state of knowledge of certain areas of wildlife 
biology. For example, mortality of moose during a moderate 
winter is implied to be a rarely observed event." 



RESPONSE TO COMMENT F.37: 

FERC License Application Exhibit E was prepared by a team of 
professional wildlife biologists who researched and prepared 
portions of the application closest to their own fields of 
specialization. Wherever appropriate, current scientific 
reports dealing with aspects of wildlife and their habitats 
were cited within the text. 

The comment regarding misunderstandings related to winter 
mortality of moose is difficult to address because no 
specific page or phrase within the application is 
referenced. The third full paragraph on License Application 
page E-3-316 and its continuation on page E-3-317 discuss 
the relationship of winter severity and moose survival as 
referenced from ADF&G research reports. As stated, 
correlations of snow depths with moose population health 
indices (i.e., cow/calf ratios) are statistically 
significant. If the text in another location can be 
interpreted to suggest that little moose mortality occurs 
during moderate winters, re-reading of the paragraph 
referenced above should help clarify understanding of the 
impact. That is, the extent of winter severity 11 is likely 
an important factor in determining [moose] productivity and 
survival." Some moose mortality can be expected during 
moderate winters, less during mild winters, and more during 
severe winters. 

COMMENT F.38: 

11 WILDLIFE 

5. Misinterpretations 

The history of management actions and objectives in the 
project area is sometimes completely misunderstood. For 
example, Game Management 13 is not a trophy moose area and 
bear populations have not historically been managed to 
benefit moose populations. 

RESPONSE: 

The License Application includes two inaccurate statements 
regarding wildlife management objectives in the project 
area. In Section 4.4.l{b) (i) it states that 11 GMU 13 is a 
trophy management area for moose (only bull moose with racks 
36" across may be taken), a strategy designed to protect the 
resource in an area with poor recruitment." Although the 
size restriction and latter part of this statement are 

-
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RESPONSE TO COMMENT F.38 (cont.): 

correct, GMU 13 is not specifically a trophy management 
area. 

The statement on License Application page E-3-502 that brown 
bear have historically been sacrificed to the benefit of 
ungulate species more desirable to subsistence users is also 
inaccurate. To our knowledge, this has never been a 
practice employed or approved by resource management 
agencies in Alaska. However, experimental reduction of bear 
populations has been conducted to examine its effects on 
moose populations in Alaska (Miller and Ballard, 1982). 

REFERENCES 

Miller, S. B. and W. B. Ballard (1982) Homing of 
Transplanted Alaskan Bears, Journal of Wildlife Management 
Volume 46, No. 4, pages 869 - 876. 

COZ..mENT F. 39: 

11 WILDLIFE 

"6. Inadequate Consideration of Alternatives 

"Alternative design features and the analysis of impacts to 
fish and wildlife resources associated with alternative 
designs are usually not considered. When they are, they are 
often presented in a manner that places most emphasis on the 
basis of cost or engineering considerations. For example, 
there is no incremental analysis of the impacts to resources 
of different dam heights, even though the APA has considered 
different dam heights. Methods of transmission line 
construction and maintenance described in the draft 
Exhibit E have been deleted. The justification presented 
does not allow an objective and independent analysis of the 
alternatives." 

RESPONSE: 

The Power Authority anticipates that the DEIS will evaluate 
reasonable alternatives and that such evaluation will 
incorporate prior discussions of alternatives. 
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RESPONSE TO COMMENT F.39 (cont.): 

Sections 2 and 3 of the FERC License Application Exhibit E 
Chapter 10 (pages E-10-31 to E-10-113) present extensive 
discussions on alternative design features and of the 
environmental constraints that ultimately resulted in the 
final project design as presented in the FERC License 
Application. These discussions cover: 

1. Watana Facility Design; 

2. Devil Canyon Facility Design; 

3. Access; 

4. Transmission; 

5. Borrow Sites; and 

6. Project Operation 

In addition, both alternative dam locations and alternative 
dam heights have been considered for hydroelectric 
development of the Middle Basin of the Susitna River. 
Environmental comparisons of the High Devil Canyon plus Vee 
Canyon developments as opposed to the Devil Canyon plus 
Watana developments are presented in the License Application 
on pages E-10-26 through 29 and Table E.10.19. The 
conclusion is that the Watana Devil Canyon alternative is 
judged to be best for moose, caribou and furbearers and the 
High Devil Canyon/Vee Project is best for birds and bears. 
Overall, the Watana/Devil Canyon plan was judged to be 
superior. The differences were basically in the increased 
inundation of the highly productive lowland wildlife habitat 
at the upper end of the proposed Vee reservoir, which would 
not be impacted by the Watana development at its reservoir 
elevation of 2185 feet. 

In response to the last two sentences of this Comment 
regarding transmission line construction and maintenance, 
the following responses are offered. Section 3.4(d) (i) 
(page E-3-193) of the draft Exhibit E (November 15, 1982) 
states that "All transmission-related construction between 
Watana and the Intertie junction at Gold Cre~k will occur 
during winter months when an adequate snow pack exists to 
support ground equipment and vehicles. Only flat-tread 
Nodwell-type or balloon-tired Rolligon-type vehicles will be 
used. Where winter access is not feasible or snow-free 
conditions are required, helicopter-supported construction 

-
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RESPONSE TO COMMENT F.39 (cont.): 

will be used." This section also states that "winter 
construction procedures will be followed for transmission 
line additions routed through previously undisturbed areas. 
Where winter access is not feasible or snow-free conditions 
are required, helicopter-supported construction will be 
used." 

In Section 3.4.2 (Option Analysis) of the Botanical 
Resources Mitigation Plan presented in Exhibit E of the 
License Application (February 1983), the following statement 
is made: 

"The Power Authority intends that ground access be used 
for construction and maintenance of the transmission 
corridors. The use of helicopters for these purposes 
has been carefully considered, because it is recognized 
that this option would reduce requirements for 
access-related clearing of vegetation and thus serve a 
significant mitigation function. However, the 
limitations of helicopter use include high cost, 
limited load-carrying capacity, weather-related 
restrictions, daylight use only (particularly during 
winter months) , and unacceptable safety risks in the 
vicinity of high-voltage lines and guyed towers. 

As shown by the preceding paragraphs, winter procedures and 
helicopter support were initially proposed for building and 
maintaining the transmission corridors. However, further 
consideration of construction and maintenance requirements 
demonstrated that year-round, ground-supported procedures 
would be safer. 

Although the original approach was superseded by the 
procedures outlined in the final draft of the License 
Application, the reasons for this change were clearly stated 
in the Botanical Resources Mitigation Option Analysis quoted 
above. The commentor does not explain why the justification 
presented, based on cost and limited load safety risks, does 
not allow "an objective and independent analysis of the 
alternatives." 

As noted in the FERC License Application, the decision to 
rely on year-round ground access for construction and 
maintenance of the transmission corridors will require some 
additional clearing of trees and brush for equipment access 
to rights-of-way along access trails from the nearest points 
6n existing roads (License Application page E-3-272) • 
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~ . RESPONSE TO COMMENT F.39 (cont.}: 

However, Exhibit E does state that "Construction and 
maintenance contractors will be required to prepare access 
plans acceptable to the Power Authority and controlling 
agencies or landowners. Minimizing requirements for 
clearing of vegetation will be an important criterion for 
the evaluation and approval of these plans" (License 
Application pages E-3-271 and E-3-272} • Exhibit E further 
states that Power Authority stipulations will require that 
"construction trails be established only after thorough 
onsite assessment of alternative routes and procedures to 
ensure minimal environmental disturbance, including 
avoidance wherever feasible of dense vegetation, stream 
crossings, wetland and floodplain areas (identified with the 
concurrence of the COE and USFWS), and extensive switchbacks 
on steep, erosion-prone terrain" (page E-3-272). 

Hence, although the decision to favor ground access over the 
winter construction/helicopter support option was made with 
personnel safety and cost-effectiveness as foremost 
considerations, environmental concerns have been included 
and mitigative measures are discussed at some length in the 
FERC License Application Section 3.4.2 of Exhibit E (pages 
E-3-270 through E-3-274}. The Alaska Power Authority 
affirms that the supporting rationale for this decision is 
objectively presented in the License Application and does 
allow independent analysis. 

-
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COMI-IENT F. 40: 

11 WILDLIFE 

"6. Inadequate Consideration of Alternatives 

11 The mitigation plan is deficient in a discussion of 
consequences and does not consider a range of avoidance and 
minimization options. For example, the routing of the 
Denali access route was only adjusted slightly to minimize 
impacts on caribou. No range of alternatives to that 
alignment are presented. Only a "no project 11 option is 
presented, and the consequences of such an option are given 
only as the avoidance of this impact. Alternative access 
routes to the Alaska Railroad and Parks Highway are 
feasible, would greatly reduce the impact, and should be 
displayed. 11 

RESPONSE: 

An extensive analysis of access routing has been completed. 
Over 30 corridors were considered and nine reports have been 
prepared (see Responses to Comments A.3, A.6 and F.7). 
Within the design and selection criteria, all practical 
routes were considered, and the selected route represents an 
effort to meet project objectives and balance other land 
management objectives. 

The Power Authority anticipates that the DEIS will 
reasonably analyze impacts and mitigation regarding access. 

COMMENT F.41: 

"WILDLIFE 

11 7. Failure to Consider the Dynamic Nature of Population, 
Habitat and Management Goals 

"Impacts are usually stated in terms of the current 
populations, current habitat conditions and current 
management goals. In some cases, they focus only on the 
fate of currently living individuals rather than 
populations. This approach may be adequate for short-term 
impacts. It is not adequate when the duration of an impact 
is likely to span a period during which populations, 
habitats or management goals or regulations may change 
significantly. Management regulations may change every two 
or three years, populations can certainly change 
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COMMENT F.41 (cont.): 

significantly over a decade and well within the life of many 
of the impacts of the project." 

RESPONSE: 

The impact assessments included in FERC License Application 
Exhibit E, Chapter 4, are intended to reflect the most 
likely response of wildlife populations to various project 
actions. To the extent possible, the Power Authority has 
tried to develop a habitat-based mitigation program as 
contrasted to a population-based program. See u.s. Fish & 
Wildlife Service "Notice on Mitigation Policy, Federal 
Register Vol. 46, No. 15, January 23, 1981, page 7644, for 
the basis of this strategy. Population studies have 
provided back up or alternative studies. Current population 
levels and management policies provide a realistic basis for 
predicting future scenarios, and they are therefore used in 
most of the assessments. In instances where it is 
reasonable to do so, the application makes predictions based 
on future population sizes and/or habitat conditions [for 
example, see Section 4.3.3(b)]. The Alaska Power Authority 
has no means of predicting non-project-related changes in 
management policy or habitat conditions (e.g., because of 
fires, floods, or additional public or private developments) 
throughout the life of the Project, and scenarios based on 
speculated future conditions have been avoided. 

Please also refer to the Response to Comment F.42 discussing 
the current effort to quantify certain impacts through the 
use of computer simulation models. 

COMMENT F. 42: 

"WILDLIFE 

"7. Failure to Consider the Dynamic Nature of Population, 
Habitat and Management Goals 

"Changes brought about by the project may have widely 
different effects on different population sizes or under 
different environrnental_conditions. Mortality induced by 
the project might be insignificant at high population 

""""' 

levels, but significant at low population levels. In some ~-

instances, the project might permit continued existence of a 
population of the current size but preclude growth_to its 
current potential. In other cases pre- and post-project 
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COMMENT F.42 (cont.): 

populations might be the same size, but the post-project 
population might have less capacity to sustain hunter 
harvest and predations or to recover from periodic 
environmental preturbations, such as severe winters. While 
Exhibit E occasionally alludes to changes in productivity, 
it tends to focus on whether the current population level 
can be maintained. The simulation modeling effort initiated 
by APA is designed to show changes in a more dynamic manner, 
yet these models were not used in preparation of Exhibit E 
and there is no clear indication of when, if, or how they 
will be used." 

RESPONSE: 

The effects of various project actions and changes in 
natural conditions on certain wildlife species and their 
habitat are being assessed through the use of computer 
simulation models. These models are being continually 
modified as new information from field studies and other 
efforts becomes available. Model outputs were not included 
in the License Application because the models were still in 
an early stage of development, and certain key model inputs 
were unavailable. 

A report updating and refining the impact assessment based 
on new data: and input from project technical consultants 
will be available in April 1984. 

Also, please see Response to Comment F.41. 

COMMENT F.43: 

"WILDLIFE 

11 8c Cumulative Impacts 

"Closely related to the preceding discussion is 
consideration of cumulative impacts. Many different impacts 
will work together to produce a cumulative effect which is 
greater than any of the individual impacts. This fact is 
recognized in the summary of impacts. However, throughout 
the bulk of the text, impacts are usually discussed with 
respect to single, specific actions with little reference to 
the cumulative effects of the total set of actions ... 



RESPONSE TO COMMENT F.43: 

The effects of cumulative project-induced impacts on 
wildlife are considered in the Impact Summary (4.3.5) and 
Mitigation Plan (4.4) sections of Exhibit E. Throughout the 
remainder of the text, specifically identified project 
effects are discussed individually in order -to facilitate 
accurate assessment of each impact mechanism for each 
species or group. Without prior consideration and 
quantification, where feasible, of individual impact 
mechanisms, subsequent assessment of cumulative impacts of 
the entire Project cannot be accomplished. 

As noted by the commentor, Section 4.3.5, Impact Summary, 
does address cumulative impacts of the entire project on 

-
populations and species communities. Cumulative impacts on ~ 

wildlife are also considered in mitigation options presented 
in Section 4.4 of the License Application. 

COMMENT F.44: 

"WILDLIFE 

"9. Lack of Quantification 

11 Exhibit E is almost entirely qualitative. What 
quantification there is, often tends to be misleading. For 
example, it states that 300 moose occur in the Watana 
impoundment area during moderate winters and estimates that 
sufficient forage to support 301 moose for 180 days exists 
there. The first figure was simply the largest number of 
moose estimated in the impoundment area during a mild 
winter. The following year, when snow depths were greater 
but not unusually deep, twice that number were estimated. 
The estimate of carrying capacity amounts to an educated 
guess. The data and vegetation maps used were deemed 
inadequate for estimating carrying capacity and were 
scheduled to be upgraded. Until this is done, any estimate 
should be considered extremely tentative. Selection of 
180 days is completely arbitrary. Avialable data suggest 
that most moose use the area for a shorter period. In 
severe winters, moose might use more than the current annual 
growth. Therefore, the estimate on animal numbers and 
carrying capacity can easily be different from that 
presented." 

-
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RESPONSE TO COMMENT F.44: 

Quantitative data have been provided, where possible, 
throughout Exhibit E. For example, the botanical resources 
section includes estimates of the number of acres within 
various vegetation types based on vegetation mapping (more 
accurate mapping of vegetation will be conducted in 1984), 
and estimates of the amount of each type that will be lost 
to each project action. Baseline wildlife descriptions 
present detailed quantitative data obtained during 
project-related studies as well as from relevant studies 
outside the project area. The impact assessments also 
provide considerable quantification. Exhibit E includes 
over 200 tables and figures presenting detailed quantitative 
data on botanical and wildlife resources. Thus, the comment 
that "Exhibit E is almost entirely qualitative" is 
inaccurate. 

The moose carrying capacity estimate for the Watana 
impoundment area is clearly identified in Exhibit E as 
"preliminary," and is based on the best available data (see 
pages E-3-307 and E-3-308, page E-3-397, and Appendix E3H). 
The steps being taken to refine this estimate are 
specifically and explicitly stated in Section 4.3.1(a) (iii), 
pages E-3-412 through E-3-414. The time frame of 180 days 
used in the carrying capacity estimate is included only as 
an example. The estimate of 54,100 moose-days for the 
impoundment zone (see License Application Table E.3.92) is 
itself being refined and can be used with any time frame to 
estimate the carrying capacity for the period selected. 
Please also refer to the Response to Comment F.30. 

The Power Authority anticipates that the DEIS will 
reasonably quantify significant impacts. 



COMMENT F.45: 

"WILDLIFE 

"9. Lack of Quantification 

"There are numerous cases where vegetation loss is expressed 
as a percent of that type occurring in the basin or a 
subunit of the basin~ These estimates have little meaning 
for wildlife. Such estimates should be based on areas 
meaningful for the population of animals being considerede 
In the case of the Nelchina caribou herd, a much larger area 
is appropriate. In the case of most other species, a 
smaller area should be used. An impact zone based on the 
range of each population or group of animals should be 
delineated and losses from that area examined." 

RESPONSE: 

The presentation of habitat type loss as a percentage of 
that occurring within the basin was useful as a means of 
standardizing impact assessment across species boundaries. 
It also provided a measure whereby one could simultaneously 
consider the amount of habitat lost in absolute terms and 
view the relative importance of this type as a component of 
the entire basin, furthering comparisons of relative impacts 
to various wildlife species. In addition, percentage of 
habitat loss of larger or smaller ranges are also provided 
where appropriate. For example, item (1) in Table E.3.147 
of the FERC License Application documents a permanent 
habitat loss of 0.3 percent of the total range of the 
Nelchina caribou herd. 

In the impact assessment of any development project, it is 
important to consider primarily the effects in the immediate 
area of the project itself {e.g., the middle Susitna Basin). 
If local effects on wildlife populations are considered and 
mitigated on a development-by-development basis, then 
cumulative impacts on regional population levels will be 
minimized. Attention to regional population levels should 
always be maintained, however, particularly if unavoidable 
adverse impacts to local populations occur. Expressing 
percentage habitat loss against basin-wide availability 
furthers these important assessments of local effects on 
area wildlife populations. Please also refer to Responses 
to Comments F.44 and F.46. 

-

-
-
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COMMENT F.46: 

"WILDLIFE 

"9. Lack of Quantification 

11 It is indicated that some estimates will be- refined in the 
future, although it is not always clear how or when. A 
large number of issues seem to be set aside simply because 
they cannot be precisely quantified. Clearly it is not 
possible to precisely quantify all of the impacts. However, 
it is difficult to see how reasonable and responsible 
mitigation decisions can be made unless there is some 
indication of the magnitude of the impact. Many of these 
issues can at least be narrowed to an order of magnitude. 
They should be thoughtfully examined and outer bounds placed 
on the problem. For example, a maximum possible level of 
habitat loss and alteration adjacent to the impoundment and 
downstream can certainly be determined. These estimates can 
be narrowed by developing more logical scenarios. The 
effects of several of the scenarios on wildlife population 
can be examined to identify a worst case situation. If this 
worst case shows an unacceptably high impact, further 
studies can be designed to narrow the range of 
possibilities." 

RESPONSE: 

Refer to Responses to Comments F.6, F.44 and F.45. 

The Power Authority anticipates that the DEIS will 
reasonably quantify all impacts and specify all reasonable 
mitigation. 

C O!<ll-lENT F . 4 7 : 

11 WILDLIFE 

11 10. Further Studies 

"There are numerous references to continuing studies to 
further refine the impact assessment. Many of these 
references are vague with no indication of what these 
studies are and what information they will produce. Other 
studies are more specific but no dates for completion are 
indicated. Of those studies that are specifically 
identified with dates, many are not currently funded." 



RESPONSE TO COMMENT F.47: 

The Board of Directors of the Alaska Power Authority, at 
their meeting of November 30, 1983, authorized environmental 
funding at a level that will allow mitigation studies, 
vegetation mapping and other proposed work to continue at a 
vigorous pace. Proposed FY 85 budgets, also approved by the 
Board of Directors, would maintain this pace. 

The Power Authority anticipates that all impacts will be 
reasonably assessed in the DEIS and FEIS. 

REFERENCES 

Alaska Power Authority, Minutes of the Meeting of the Board 
of Directors (November 30, 1983). 

COMMENT F.48: 

"WILDLIFE 

"11. Mitigation Plan 

"This section is much better organized than the baseline and 
impact sections. As a result, it is a reasonable starting 
point for mitigation planningQ The following paragraphs 
present some areas that need attention." · 

RESPONSE: 

No response necessary. 

COMMENT F.49: 

"WILDLIFE 

"11. Mitigation Plan 

"First, a mitigation plan cannot be fully developed until 
the impact assessment is greatly improved. This does not 
mean, however, that the current plan cannot be substantially 
improved in the interim. It suffers from many of the 
problems listed above. Most of all, it needs to present a 
systematic overview of how the project will impact a 

-
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COMMENT F.49 (cont.): 

population. If mitigation planning and measures are not 
aimed specifically at limiting factors, they will fail. For 
example, if brown bear are limited by loss of spring 
foraging habitat, it will do l~ttle good to enhance habitat 
to produce more berries, a late summer food.· It is 
important to ensure that mitigation actions are developed in 
a manner and location to benefit populations, and therefore 
result in usable products. Habitat enhancement north of the 
Watana impoundment, as described in Exhibit E, will be of 
little value to moose south of the impoundment. Production 
of fish downstream for bears will be of little value to 
bears if the fish are not available in an area where bears 
can utilize them. It is not meaningful to promote 
transmission corridors as habitat enahncement unless it can 
be shown that there is an increase in browse in areas where 
moose can use it. In addition, there may be overriding 
considerations negating a proposed mitigation measure such 
as attraction of animals to roads and railroads where 
accidental mortality will be greater. This, too, represents 
a factor which should be considered when planning for 
mitigation and evaluating the capabilities of a proposed 
action." 

RESPONSE: 

The Power Authority has incorporated this guidance into 
project planning. 



\ 

COMMENT F. 50: 

"WILDLIFE 

"11. Mitigation Plan 

"The mitigation plan states that habitat enhancement will be 
emphasized more than the use of replacement lands will be. 
This approach is extremely risky and tends to assume that 
more information is known about how to enhance habitat than 
actually exists. In order to succeed, enhancement must 
produce appropriate quantities of forage of proper time in 
areas where animals are capable of using it. There have 
been a number of successful enhancement efforts in which a 
satisfactory quantity of forage was produced, made avaiable 
and acutally used. There have also been failures 'tvhere the 
area reverted to other-than-forage conditions. 

"There has been little experience with the enhancement of 
habitat types similar to those near the impoundments. There 
have been enhancement efforts where moose have immediately 
used enhanced areas and responded with increased 
productivity. There are also examples where abundant forage 
was produced but the moose population failed to make use of 
them. Habitat enhancement is a valid tool for mitigation 
but it must be applied with careful thought to ensure a 
reasonable probability of success. 11 

RESPONSE: 

The Power Authority disagrees that planned measures to 
offset project-related loss of moose carrying capacity 
through increasing the availability of browse vegetation are 
necessarily "extremely risky." Review of the sources cited 
in License Application Exhibit E, Section 4.4.2, pages E-3-527 
through E-3-530, does indeed indicate that browse vegetation 
can greatly increase in biomass as a result of burning, 
crushing or clearing established vegetation. For example, 
Viereck and Schandelmeier (1980) indicate that browse biomass 
may increase ten times or more following burning. An approach 
based on increasing the amount of vegetation available as 
food for moose through altering a later, forest-type stage 
of plant succession, with relatively little browse available 
as shrub understory, to an earlier, shrubland stage certainly 
has merit from the standpoint of demonstrated mechanisms 
which are known to effect this type of change (see, for 
example, Wolff 1978 and Wolff and Zasada 1979). Moreover, 
the estimate of expected browse production increase used in 

-
-
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RESPONSE TO COMMENT F.50 (cont.): 

Exhibit E to provide a preliminary determination of required 
acreages of compensation lands, i.e., a three-fold increase, 
is, as stated, 11 a very conservative estimate and a 5- to 
10-fold increase may be possible in some vegetation types 11 

(page E-3-529) • The commentor has not provided evidence to 
refute this statement. Nor has the comrnentor refuted the 
underlying rationale of the approach as derived from the 
studies of, for example, Wolff (1978), Wolff and Zasada 
(1979), Viereck and Schandelmeier (1980). 

Studies of the effects of vegetation alteration techniques 
on browse production are conducted in south-central Alaska 
by wildlife management agencies and supported by budgets 
established for this purpose. For example, the Alaska 
Department of Fish and Game conducted a chaining program 
near Palmer, Alaska, in 1983; the U.S. Bureau of Land 
Management, in cooperation with the U.S. Forest Service 
Institute of Northern Forestry, has planned a controlled 
burn in the Alphabet Hills, a portion of the Susitna River 
basin immediately east of the project area, for the past two 
years; and mechanical crushers are regularly used on the 
Kenai National Moose Range, administered by the U.S. Fish 
and Wildlife Service, as a management tool for increasing 
browse production and, at the Moose Research Center near 
Soldotna, Alaska, as a research tool for producing and 
studying changes in estimated carrying capacity. The 
budgeted expenditures supporting personnel and equipment 
dedica'ted to these programs demonstrate that the mitigation 
approach established in Exhibit E is taken seriously by 
state and federal resource management agencies. An 
11 extremely risky" management approach would not receive the 
funded support which continues to maintain these and other 
similar programs in Alaska. 

We agree that the success of any measure to increase browse 
production will depend on many factors, including 
characteristics of the vegetation to be changed and 
contributory physical attributes such as soil pH and 
moisture, slope, aspect, elevation and climate. We also 
agree that such measures must be conducted in areas where 
they will be used by local moose populations and that the 
browse must be accessible under severe winter conditions 
with above-mean snow depth. However, we are aware of no 
statement in Exhibit E indicating that measures to increase 
browse production will not "be applied with careful thought 
to ensure a reasonable probability of success." 



RESPONSE TO CO~~ENT F.50 (cont.): 

The Alaska Power Authority is working closely with the 
Alaska Department of Fish and Game to develop preliminary 
mitigation implementation planning which will identify more 
specifically the locations, vegetation types, and acreages 
to be selected for browse compensation. 

Exhibit E explains that, based on the preliminary analysis 
presented (pages E-3-527 through E-3-530), about 72 percent 
by land area of the proposed vegetation alteration will be 
conducted in downstream locations where substantial data on 
seasonal moose distribution and dependence on floodplain 
habitats have been collected since early 1980 through 
studies supported by the Alaska Power Authority (Modafferi 
1982, 1983). These studies have demonstrated that certain 
identified sites along the Susitna River which were cleared 
and abandoned in the past are now used intensively by moose 
during the winter. There is variation in moose utilization 
among such formerly cleared sites, ranging from heavy to nil 
(see, for example, Modafferi (1983), pages 97-100~ and 
Exhibit E, page E-3-528). Modafferi's work clearly shows 
that if the locations are properly selected relative to 
vegetation type and moose distribution, measures to increase 
browse availability for moose, and moose utilization of the 
increased browse, will be successful. 

Exhibit Estates that "[a] monitoring program will be 
implemented and continued throughout the license period to 
document the browse production of the lands enhanced for 
moose" (page E-3-529). The monitoring program will be 
coordinated with Alaska Department of Fish and Game studies 
to determine moose utilization relative to increased browse 
production at specific sites, and to identify the 
appropriate times for repetition of compensation measures on 
a site-by-site basis (see Response to Comment F.Sl). Thus, 
mitigation implementation will be observed on a continuing 
basis by wildlife biologists to evaluate its success. If 
changes in moose population density or distribution occur 
during the license period, and these changes appear to 
offset the implemented measures, additional available land 
areas will be selected for mitigation. 

A land retention approach incorporating demonstrated areas 
of, for example, prime winter moose habitat could be 
successful if such areas were guaranteed to be protected 
from development. The State of Alaska can provide such 
protection through legislative designation, an option 
supported by the Alaska Department of Fish and Game 
(Yanagawa, personal communication, 1983}. Although the 

Alaska Power Authority is currently reviewing the 

-
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RESPONSE TO COMMENT F.50 (cont.): 

possibility of supporting this option, the Power Authority's 
position is that compensation through controlled, monitored 
habitat alteration procedures remains a more dependable 
approach than dependence on unforeseen contingencies of 
future land development. The Power Authority is working 
closely with the Alaska Departments of Natural Resources and 
Fish and Game to identify lands likely to be available in 
the future for application of browse augmentation or other 
habitat compensation measures. A major source of input to 
this process is the draft Susitna Area Plan now in 
preparation by the Alaska Department of Natural Resources. 
Power Authority consultants meet frequently with 
representatives of both of the above agencies to evaluate 
lands with respect to potential for habitat improvement and 
compatibility with land use designations as identified in 
the draft Susitna Area Plan. Compensation land options 
reviewed in this process will be identified on a preliminary 
basis in the Power Authority's Impact Assessment Update and 
Refinement Report to be issued in April 1984. 

REFERENCES 

Viereck, L. A. and L. A. Schandelmeier, Effects of Fire in 
Alaska and Adjacent Canada - A Literature Review (1980), 
Bureau of Land Management T~chnical Report 6, 
BLM/AK/TR-80/06. 

Wolff, J. 0., Burning and Browsing Effects on Willow Growth 
in Interior Alaska, Journal of Wildlife Management, Vol. 42 
(1978). 

Wolff, J. 0. and J. C. Zasada, Moos? Habitat and Forest 
Succession on the Tanana River Floodplain and Yukon-Tanana 
Upland, in Proceedings of the North American Moose 
Conference and Workshop No. 15, Kenai, Alaska (1979), 
submitted to the FERC on December 5, 1983. 

Modafferi, R. D., Susitna Hydroelectric Project Phase I 
Final Report - Big Game Studies, Volume II, Moose -
Downstream (1982), Alaska Department of Fish and Game. 

Modafferi, R. D., Susitna Hydroelectric Project Phase II 
Progress Report - Big Game Studies, Volume II, Moose -
Downstream (1983), Alaska Department of Fish and Game, 
submitted to the FERC on May 31, 1983. 
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RESPONSE TO COMMENT F.SO (cont.}: 

Yanagawa, C., Supervisor, South-Central Region, Habitat 
Protection Division, Alaska Department of Fish and Game, 
personal communication to Robert Sener, LGL Alaska Research 
Associates, Inc. (November 18, 1983). 

COMMENT F. 51: 

11 WILDLIFE 

11 11. Mitigation Plan 

11 If the mitigation plan relies too heavily on habitat 
enhancement, there is a substantial risk of irreversible 
failure of the mitigation objectives. It is likely that 20 
years will pass before initial habitat enhancement efforts 
can be fully evaluated. Land classification and disposal 
programs will be far advanced by that time, and may preclude 
some options that are now available~ If enhancement 
measures are found to be inadequate, it may be too late or 
too expensive to find suitable replacement lands. The 
mitigation plan should emphasize retention of State.lands 
either for wildlife· habitat or in a category that preserves 
future options. Habitat enhancement should be applied 
cautiously on some of the lands where there is a high 
probability of success, and then carefully evaluated ... 

RESPONSE: 

Mitigation is planned for moose land with high potential for 
enhancing browse production. The existing vegetation on 
selected compensation lands must be likely to produce at 
least a threefold increase in browse biomass upon alteration 
by crushing, clearing, controlled burning or other means. 
The rationale underlying this approach is discussed in the 
Response to Comment F.SO. 

Draft criteria for the preliminary selection of compensation 
land options have been developed in close coordination with 
the Alaska Department of Fish and Game (ADF&G} • 
Approximately 500,000 acres of land mapped by the ADF&G 
Habitat Protection Division as including large proportions 
with high "existing carrying capacity" have been 
provisionally identified with the assistance of ADF&G 
representatives (R. Cannon and D. Bader (1983) personal 
communications). Each identified tract of land consists of 
a complex mosaic of areas with high, moderate and low 
probable habitat value for moose. In most cases, the 

-
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F.ESPONSE TO COMMENT F.51 (cont.): 

portions of these areas mapped as having moderate or low 
"existing carrying capacity" for moose are contiguous with 
portions mapped as having high "existing carrying capacity," 
and may represent later successional stages of the same 
basic vegetation communities. Most of the selected areas 
mapped as having low or moderate "existing carrying 
capacity" for moose are mapped separately by ADF&G as having 
"high potential carrying capacity." 

We regard carrying capacity as a theoretical construct which 
cannot adequately be mapped without further quantification 
of the type being supported by the Alaska Power Authority in 
coordination with ADF&G (see Exhibit E, Chapter 3, 
Section 4.3.l(a) (iii), pages E-3-412 through E-3-414; and 
Appendix E-3-H) . A draft Moose Compensation Land Options 
Report with accompanying maps will be available in January 
1984. 

The mosaic quality of mapped moose habitat values on the 
provisionally identified lands is created by variations in 
soils, drainage patterns, elevation, slope, aspect and fire 
history. Acquisition of any of these lands will provide 
substantial retention of high-quality winter browse, because 
the lands have been identified in accordance with this 
criterion. Browse production enhancement measures will be 
applied in areas where less browse is present, generally 
because these areas are in a later, post-shrubland 
successional stage where shrubs occur primarily as a 
relatively light understory. Even in some mature forests, 
however, the shrub understory may be dense and of high value 
to moose. Such lands would not necessarily be altered. 

The commentor states that "[iJt is likely that 20 years will 
pass before initial habitat enhancement efforts can be fully 
evaluated." We disagree. As explained in the Response to 
Comment F.50, the browse production enhancement approach 
presented in Exhibit E is based on findings which indicate 
that browse biomass can increase rapidly following 
vegetation alteration. Wolff and Zasada (1979), for 
example, found in interior Alaska that willow species, 
probably the primary browse group for moose, reach peak 
availability within about nine years following disturbance 
when reproducing vegetatively, and within about 11 years 
through seed reproduction (see License Application 
Exhibit E, Chapter 3, Figure E.3.117). Interior birch 
species, also utilized as browse, reach peak availability 
t-li thin ten years follo¥Ting disturbance when reproducing 
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RESPONSE TO COMMENT F.51 (cont.): 

vegetatively, and within 13 years when reproducing by seed 
(Wolff and Zasada (1979)). Browse production and 
seasonality of use by moose will be carefully monitored to 
determine whether the enhancement measures are successful in 
terms of benefit to moose (Exhibit E, Chapter 3, page E-3-525). 
An approach is currently being considered to assess population 
size and productivity relative to browse production increase 
and utilization. 

Most browse production enhancement proposed to compensate 
for moose habitat loss in the middle Susitna basin would be 
implemented in the lower basin (downstream from Devil 
Canyon} through vegetation crushing, chaining or logging. 
Preparation of a new seed bed will not be required, as 
remnant shrubs will propagate through vegetative 
reproduction. The comment implies that it will be necessary 
to wait until browse production has peaked before success 
can be appraised. This is not the case; the relative extent 
of browse production increase will be quantified yearly and 
will most likely be evident as a trend well before its peak 
(see Wolff and Zasada (1979)). 

Planning for browse production enhancement to compensate for 
loss of moose habitat in the middle basin is in its early 
stages. We believe that the approach is sound and support 
the necessity for additional careful planning with respect 
to procedures to be employed and lands to be acquired for 
their implementation. The approach is cautious and based on 
continuing study, including site-specific assessments of 
enhancement potential. Development of preliminary criteria 
for land selection, and preliminary identification of 
acquisition options, has been conducted in close 
coordination with ADF&G personnel. Every effort is being 
made to ensure not only that land options have high browse 
production enhancement potential, but that the identified 
lands are in areas occupied by moose populations likely to 
benefit from enhancement measures. 

REFERENCES 

Cannon, R. and D. Bader, Habitat Protection Division, 
South-Central Region, Alaska Department of Fish and Game, 
Anchorage, personal communications to Robert Sener, LGL 
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RESPONSE TO COMMENT F.51 (cont.): 

Alaska Research Associates, Inc., (November 10, 18, 23 and 
28, December 1, 1983). 

Wolff, J. 0. and J. C. Zasada, Moose Habitat and Forest 
Succession on the Tampa River Floodplain and· Yukon-Tanana 
Upland, in Proceedings of the North American Moose 
Conference and Workshop No. 15, Kenai, Alaska (1979), 
submitted to the FERC on December 5, 1983. 

COMMENT F.52: 

11 WILDLIFE 

11 11. Mitigation Plan 

11 Some concepts in the mitigation plan are unacceptable. 
Reduction of bear populations is promoted as mitigation for 
moose and caribou losses. The plan should also avoid 
reliance on the Board of Game to mitigate for impacts. 
While there may be a need to regulate hunters and trappers 
as ·a consequence of the project, and the Board of Game is 
the appropriate authority to do this, APA first should take 
all steps to avoid or minimize actions that would require 
restrictive regulation. Furthermore, enhancement of one 
species at the expense of another is not a legitimate 
approach to mitigation. 

"This is not to say that the effects of mitigation measures 
for one species on another species should not be considered. 
They should. This is adopted where a positive benefit is 
perceived, but again not always clearly thought out. For 
example, habitat enhancement measures for moose are promoted 
as beneficial to bears. There is evidence from Alaska which 
was not considered that suggest that such measures may be 
detrimental to bears." 

RESPONSE: 

We disagree with the stated assumptions supporting the 
comment. The Alaska Power Authority does not promote 
reduction of bear populations as mitigation for moose and 
caribou losses. To the contrary, potential adverse impacts 
to brown bear and black bear are stated in Exhibit E to be 
major issues of concern, and mitigation approaches have been 
established to minimize these impacts (Exhibit E, Chapter 3, 
Section 4.4.2(a), page E-3-524; Section 4.4.2(b), pages E-3-534 
through E-3-536) • We are not aware of any statement in the 
License Application which promotes predator control of any 



RESPONSE TO COMf.1ENT F. 52 (cont.) : 

kind, from "reduction of bear populations" to aerial hunting 
of wolves. The Power Authority is not responsible for game 
management in Alaska and therefore has no policy on this 
issue. 

The mitigation approach established by the Alaska Power 
Authority does not rely on actions which may or may not be 
taken by the Alaska Board of Game. E~{hibi t E recognizes 
that the Power Authority will not have jurisdiction over 
hunting and trapping activities on public or private lands 
surrounding the Watana and Devil Canyon developments and 
states (Chapter 3, Section 4.4.2(b), pages E-3-534 and 
E-3-535): 

"During the operation phase, the Power Authority will 
have no control over harvest activities but will 
continue to provide any pertinent data to the ADF&G and 
assistance in their management activites. 

"Studies will provide information on the bear 
population and the distribution of bear harvest which 
will indicate the need to recommend restrictions on 
bear hunts to the ADF&G to protect brown and black 
bears. Concentrations of bears may occur in some 
project areas which will also receive regular human 
access and presence. Regulations on either the season 
or the location of the hunt could be used to protect 
bear populations from overharvest. 

"The Power Authority will recommend hunting and 
trapping restrictions to protect wolves within the 
project area and allow the formation of new home ranges 
and hunting patterns. This would minimize the 
secondary impact of social strife and upheaval caused 
by the alteration of historical pack boundaries. 
Further restrictions may be recommended for other 
furbearers if data from ongoing investigations ·indicate 
a need for protection." 

These statements should not be construed to indicate 
reliance on the Alaska Board of Game to implement mitigation 
measures on behalf of the Power Authority. Rather, the 
Power Authority acknowledges that it has no jurisdiction 
over hunting or trapping on lands surrounding the Susitna 
Project. Such jurisdiction is solely the prerogative of the 
Alaska Board of Game. Furthermore, all statements are 
intended to support protection for predators, not 
"enhancement of one species at the expense of another." 

-

-



RESPONSE TO COMMENT F. 52 (cont.): 

The Alaska Board of Game and Department of Fish and Game are 
responsible for setting statewide game management 
objectives. The Alaska Power Authority wishes to ensure 
that substantial costs are not invested in mitigation 
programs which are counter to these objectives. 

The Power Authority continues to support the position, 
stated on License Application page E-3-529, that: 

"The controlled burns described above will also enhance 
habitat for bears. However, it (sic) will not fully 
compensate for loss of early spring foods for bears, 
particularly not in years of berry crop failure. It 
(sic) will increase the availability of fall foods for 
fattening." 

We are not aware of "evidence from Alaska which was not 
considered that suggest (sic) that such measures may be 
detrimental to bears." 

COMMENT F.53: 

11 SOCIOECONOMIC IMPACTS 

"The projection of socioeconomic conditions with and without 
the project should provide information needed to develop an 
impact management program. This objective is simply not 
accomplished by the material presented. Deficiencies exist 
in both the data presented and the methodologies used. 
Examples which follow are not intended to be complete, but 
they are repeated here because their importance is 
sufficient to, in most cases, invalidate the analysis." 

RESPONSE: 

The Power Authority anticipates that the DEIS and FEIS will 
reasonably and fully analyze socioeconomic impacts, 
incorporating all prior studies and analyses to avoid 
duplication. 

COZ...1MENT F . 54 : 

11 SOCIOECONOMIC IMPACTS 

"1. Conunercial Fishery. 
"An invalid assumption is made that the conunercial fishery 
for salmon produced in the Susitna River system occurs only 
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RESPONSE TO COMMENT F.54: 

in upper Cook Inlet. In comments on the draft Exhibit E 
provided by DFG, it was pointed out that the Susitna River 
salmon stocks are harvested throughout Cook Inlet, including 
the lower district. Therefore, the discussion of impacts 
and related values of Susitna River stocks must include the 
entire Cook Inlet fishery.n 

The assumption is based on available information. The 
primary source of the information is the following passage 
from the ADF&G Su Hydro Stock Separation Feasibility Report 
{1982), which cites another internal ADF&G document as an 
additional source: 

rrcook Inlet is divided into two management areas. The 
region north of the latitude of Anchor Point is Upper 
Cook Inlet and the area between the latitudes of Anchor 
Point and Cape Fairfield on the Kenai Peninsula is 
defined as Lower Cook Inlet. Commercial fisheries in 
Lower Cook Inlet are primarily terminal, occurring in 
small bays. Therefore, few salmon migrating to Upper 
Cook Inlet are intercepted in the lower inlet area 
(Middleton 1981). Upper Cook Inlet {Commercial) 
fisheries harvest stocks bound for river systems north 
of Anchor Point. These systems account for 78% of the 
salmon produced in the Cook Inlet area.rr 

Because of the small contribution of Upper Cook Inlet stocks 
to Lower Cook Inlet catches, the impacts of Susitna River 
salmon changes in abundance to Lower Cook Inlet fishermen 
will be very low, probably undetectable. 

REFERENCES 

Alaska Department of Fish and Game, Su Hydro Stock 
Separation Feasibility Report, Adult Anadromous Fisheries 
(1982). 

Middleton, K., Stock Status Report, Cook Inlet, Alaska 
(1981), Alaska Department of Fish and Game. 
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COMMENT F. 55: 

11 SOCIOECONOMIC IMPACTS 

"1. Commercial Fisherv. 

"Data regarding commercial fishing impacts (p. E-5-98/2) do 
not represent the percentage of catch to total run. The 
methodology is in error in that ratios of harvest to 
escapement are used to estimate losses to the commercial 
fishery, whereas the correct measure is the ratio of total 
run to escapement. Catch as a percentage of total run 
generally ranges very widely year by year. On one well 
sampled system, the Kvichak River, values over the period 
1976-1980 range from 5 to 75 percent and averaged 
45 percent. Therefore more than half the value of the 
harvestable resource to the commercial fishery is ignored in 
the present analysis." 

RESPONSE: 

The Comment is correct in pointing out that the ratio is 
total run to escapement. Use of such a ratio in the FERC 
License Application,. however, leads to an ove·r-estimate of 
the lost harvest, not an under-estimate. The 45,837 fish 
would represent the total run size rather than the harvest. 
The lost harvest would be 45,837 minus 20,835, or 25,002. 
It is recognized that the 2.2:1 run to escapement ratio for 
chum salmon varies considerably from year-to-year for a 
number of reasons. The intent of the analysis is to 
indicate the relative magnitude of potential loss, i.e., 
tens of thousands of fish, not hundreds of thousands and not 
millions. 

COMMENT F.56: 

"SOCIOECONOMIC IMPACTS 

"2. Sport Fishery. 

"The discussion of the value of sport fishing (p. E-5-99 to 
100) needs to be supplemented. With high economic values 
already demonstrated for sport fishing Statewide by joint 
DFG--University of Alaska Studies (See e.g., Workman, Wm. G. 
1/1983. Valuing Outdoor Recreation Opportunities. 
Agroborealis, p. 29-31), it is surprising that no data have 
been developed for the study area. The data presented for 
use of the lower Susitna River, from the DFB harvest 



CO~~ENT F.56 (conte): 

statistics, should be supplemented with information on 
recreational fishing use of the river upstream from 
Talkeetna. This is necessary to adequately identify and 
quantify impacts to recreational use." 

RESPONSE: 

The project is not expected to have an appreciable impact on 
salmon fishing in the project area (see Response to 
Comment C.21). 

The Power Authority is refining information about the 
Project's potential impacts on sport fishing. Recently 
completed household and business surveys of Talkeetna, 
Trapper Creek and Cantwell residents will help supplement 
the information presented in the FERC License Application. 
The household survey included questions on the number of 
persons in each household who fish; where and how often they 
fish; what species they catch; and the importance of fishing 
for recreation, food, income and cultural activities. The 
business survey included questions on what percentage of a 
business' gross annual revenues are from fishing, where 
those fish are caught and what species are caught. The 
results of these surveys are being tabulated. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results {in preparation) 

COMMENT F.57: 

"SOCIOECONOMIC IMPACTS 

"3. Subsistence Fishery. 

11 The ease with which subsistence (or local} fisheries are 
dispensed with is disturbing. It is incorrect to say that 
Subsistence fishing within the Susitna Basin is not a 
recognized fishery by DFG (Para. 1). While salmon fishing 
for local use does not currently take place under 
subsistence fishing regulations (which are established by 
the Board of Fisheries, not the DFG), fish harvests for home 
consumption may be significant for the residents of portions 

-
-
-
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COMMENT F.57 (cont.): 

of the Basin. This has been demonstrated for the Upper 
Yentna area by a Division of Subsistence project entitled, 
the Susitna Basin Resource Use Study, (see Fall, James A., 
et al., 3/1983.) The Use of Moose and Other Wild Resources 
in the Tynek and Upper Yentna Areas: A Background Report. 
DFG, Anchorage, Alaska.)" 

RESPONSE TO COMMENT F.57: 

The Power Authority is refining its assessment of the 
Project's potential impacts on the local use of fishery 
resources. Recently completed household and business 
surveys of Talkeetna, Trapper Creek and Cantwell residents 
will help supplement the information presented in the 
License Application. The household survey included 
questions on the number of persons in each household who 
fish; where and how often they fish; what species they 
catch; and the importance of fishing for recreation, food, 
income and cultural activities. The business survey 
included questions on what percentage of a business' gross 
annual revenues are from fishing, where those fish are 
caught and what species are caught. The results of these 
surveys are being tabulated. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results (in preparation) 

COMMENT F.58: 

"SOCIOECONOMIC IMPACTS 

"3. Subsistence Fishery 

"Local use of fishery resources remains to be quantified. 
There are a number of approaches to quantifying the value of 
this use including surveys of local populations. Another 
approach includes use of non-priced values to quantify local 
use of fish and wildlife resources. As pointed out by 
numerous studies (Langford, Wm. A. and Donald J. Cocheba. 
1978. The wildlife valuation problem: a critical review of 
economic approaches. Canadian Wildlife Service, Occasional 
Paper No. 37.), non-priced values derive from a number of 
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COMMENT 58 (cont.): 

sources such as recreational hunting~ non-hunting, 
wildlife-based activities (photography, hiking, camping 
canoeing, etc.); existence value; bequest value; option 
value; breeding stock capital value; meat value; and 
research and genetic values. These commonly used sources of 
value are not addressed in the study." 

RESPONSE: 

Recently completed household and business surveys of 
Talkeetna, Trapper Creek and Cantwell residents will 
supplement the information presented in the License 
Application. The household survey included questions on the 
number of persons in each household who fish; where and how 
often they fish; what species they catch; and the importance 
of fishing for recreation, food, income and cultural 
activities. The business survey included questions on what 
percentage of a business' gross annual revenues are from 
fishing, where those fish are caught and what species are 
caught. The results of these surveys are being tabulated. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results (in preparation). 

COMMENT F. 59: 

"SOCIOECONOMIC IMPACTS 

"4. Game 

"While much more complete than the treatment of fish, 
deficiencies in the data and methodologies employed for game 
(E-5-101/102) persist. The approach utilized to define user 
groups and use patterns would be useful if applied 
specifically to the study region, and if linked to an impact 
methodology." 

RESPONSE: 

Recently completed household and business surveys of 
Talkeetna, Trapper Creek and Cantwell residents will 
supplement the information presented in the License 

-

-
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RESPONSE TO COMMENT F.59 (cont.): 

Application. The household survey included questions on the 
number of persons in each household who hunt; where and how 
often they hunt; what species they hunt; and the importance 
of hunting for recreation, food, income and cultural 
activities. The business survey included questions on the 
percent of gross annual revenues attributable to hunting 
activities what areas are important to their hunting 
activities, and what species are hunted as part of their 
business activities. The results of these surveys are being 
tabulated, and a general report will be available in early 
spring of 1984. More specific analysis of the game-related 
questions will begin in mid-January. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results {in preparation). 
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CO~...MENT F. 60: 

"SOCIOECONOMIC IMPACTS 

"Commercial Users 

"This discussion would serve were it part of a sector 
analysis, as is usually done, and were it complete. 
However, as it is, treatment of commercial users has 
excluded indirect users such as taxidermists, air taxi 
operators, equipment suppliers and others, and is, 
therefore, incomplete. The contribution of these users 
should be included in the discussion." 

RESPONSE: 

We concur that indirect commercial users of game may be 
considered in a refinement of the discussion of project 
impacts. In order to refine the assessment of project 
impacts to commercial users of game, additional baseline 
data have been collected through household and business 
surveys conducted in November 1983 in Trapper Creek, 
Talkeetna, and Cantwell. The results of these surveys are 
being tabulated, and a general report will be available in 
early spring 1984. More specific analysis of impacts to 
commercial users of game will begin in mid January. 
Additionally, the Power Authority has proposed a Fiscal Year 
1985 Social Science Program Work Scope that includes a 
regional fish and wildlife users survey as well as a survey 
of lodge operators and guides who utilize the project areac 
Through this additional baseline information, the magnitude 
and significance of the project-related direct and indirect 
impacts to commercial use of game can be determined. 
Whether or not a sector analysis will be used in this 
determination will be decided at the appropriate time in the 
assessment process. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results (in preparation). 

_.. 
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COMMENT F.61: 

"SOCIOECONOMIC IMPACTS 

"Non-Commercial Use 

"The analysis of non-commercial uses has no ·guiding 
methodology and therefore remains general. Two types of 
data must be included if the economic aspects of this use 
are to be defined: harvests attributable to specific land 
areas; and, access and transportation modes used. This 
information is available from the DFG General File Harvest 
Statistics data base and should be used to help quantify 
non-commercial use." 

RESPONSE: 

The Power Authority anticipates refining information 
concerning non-commercial use of game. This will be 
accomplished by examining baseline data collected through 
household and business surveys conducted in November 1983 in 
Trapper Creek, Talkeetna and Cantwell. The results of these 
surveys are being tabulated, and a general report will be 
available in early spring of 1984. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results (in preparation). 

COMMENT F.62: 

"SOCIOECONOMIC IMPACTS 

"Furbearers 

"The discussion of trapping should be part of, and supported 
by, a commercial sector analysis." 

RESPONSE: 

The Power Authority anticipates refining information 
concerning the potential impact of the project on users of 
furbearers. Recently completed household and business 
surveys of Talkeetna, Trapper Creek and Cantwell residents 
will help supplement the information presented in the 
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RESPONSE TO COMMENT F.62 (cont.): 

License Application. The household survey included 
questions on the number of persons in each household who 
trap; where and how often they trap; what kinds of animals 
they harvest: and the importance of trapping for recreation, 
income and cultural activities. The business survey 
included questions on what percentage of a business' gross 
annual revenues are from trapping, where animals are 
harvested and what kinds of animals are caught. The results 
of these surveys are being tabulated, and a general report 
will be available in early spring of 1984. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results (in preparation). 

COMMENT F.63: 

"RECREATIONAL RESOURCES 

"1. Phase One 

"The APA is apparently committed to "Phase One" development 
of recreational opportunities only, which includes 25 units 
added to an existing campsite, three shelters, one boat 
launch, 45 miles of primitive trail, one portal sign, and 
Watana townsite facilities. It appears as they would 
develop subsequent phases as needed. Costs for phase one 
are shown as $565,836 in Table E.7.17 and $752,436 in 
Table E. 7. 18. Obviously, these figures are conflicting. .In 
fact, none of the total cost figures in these tables agree." 

-
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RESPONSE TO COMMENT F.63: 

Tables E.7.17 and E.7.18 (originally submitted to the FERC 
on July 11, 1983 in response to an April 12, 1983 request 
from the FERC), have been revised to reconcile cost figures, 
and are reprinted below. 

REVISED TABLE E.7.17 (December 1983) 
TABLE E.7.17: ESTIMATED CAPITAL COSTS FOR THE SUSITNA 

HYDROELECTRIC PROJECT RECREATION PHASES 

Phase 

Phase One 

Phase Two 

Phase Three 

Phase Four 

Total Facilities 

* 

Capital Costs 
1982 Dollars 

$ 673,866 

843,209 

127,432 

880,585 

* $2,525,092 

These estimates are based upon January 1, 1982 cost 
figures. 

·---------------~---~--



RESPONSE TO COMMENT F.63 (cont.): 
1982 

Recreation Setting Facilities Unit Cost 

PHASE THREE 

G Mid-Chulitna/ 
Deadman Mountain 

PHASE FOUR 

Q Devil Creek 

s Devil Canyon 
Damsite 

R Mermaid Lake 

TOTAL 

* 

10 parking spaces 
15 miles trial 

1 trailhead 
2-4 primitive 

campsites 

1 trailhead 
5 parking spaces 
1 bench 

Signage 
9 miles of trail 

1 shelter 
5,000 sq.ft. bldg. 

8 picnic sites 
1 single vault 

latrine 
15 parking spaces 

0.5 mile of trail 
Signage 

3 benches 

8 campsites 
1 shelter 
2 single vault 

latrines 
1 Wiater well 
1 bulletin board 
5 garbage cans 

Signage 

1,810 
7,238 

762 

NA 

762 
1,810 

320 
300 

7,238 

17 '920 
120/sq ft 

2,027 

9,157 
1,810 
7,238 
1,000 

J20 

9,047 
17.920 

9,157 
19,040 

439 
140 
200 

1982 Facility Phase 

Total Cost Total Total 

18,100 
108,570 

762 

NA 

762 
-9,050 

320 
300 

65.142 

17.920 
600,000 

16,216 

9,157 
27 '150 

3,619 
1,000 

960 

72,376 
17 '920 

18,314 
19,040 

439 
700 
200 

$ $ 

127,432 
127,432 

75,574 
75,574 

676,022 
751,596 

128,989 
880,585 

$2,525,092 

Estimated costs, which are in 1982 dollars, are for only Phases l-4. The potential 
development of Phase 5 and future additions are uot included. 

Note: Assumes no land acquisition costs for unappropriated state or federal lands 
nor land acquisition costs for private land. 

-
~I 
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RESPONSE TO COl<rt·lENT F. 63 (cant.): 

,..., 1982 1982 Facility Fhase 

Recreation Setting Facilities Unit Cost Total Cost Total Total 

,...,, 
PHASE TWO 

0 Watana Damsite 20 parking spaces $ 1,810 36,200 $ $ 
Visitor Center 3,000 sq.ft. building $120/sq ft 360,000 

2 single vault 
latrines 9,157 18,314 

r- 1 interpretive 
trail $5/sq ft 50,000 

4 picnic sites 2,027 8,108 
1 bulletin board 439 439 

f""" 473,061 
473,061 

['$'!"'lo u Watana Townsite Not included in 
Recreation Program 
Costs NA NA 

H Tsusena Creek 20 miles of trail 7,238 144,760 
2 shelters 17,920 35,840 
1 trailhead 762 762 - 3 parking spaces 1,810 5,430 

186,792 
659,853 -

I Tsusena Butte 4 miles trail 7,238 28,952 
1 trailhead 762 762 

·- 6 parking spaces 10,860 
2-4 undesignated 

campsites NA NA 
40,574 

700,427 

L Deadman/Big Lake 1 trailhead 762 762 - 4 miles of trail 7,238 28,952 I 

6 parking spaces 1,810 10,860 
5-6 primitive 

campsites NA NA 
40,574 

741,001 
J Clarence Lake 9 miles of trail 7,238 65.142 

signage 300 300 
65,442 

806,443 

K Watana Lake 3 miles of trail 7,238 21,714 
1 footbridge 15,052 15,052 

2-3 primitive 
campsites NA :r-rp, 

36,766 
843,209 
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RESPONSE TO CO~~IENT F.63 (cont.): 

REVISED TABLE E.7.18 (December 1983) 
:~(. 

TABLE E.7.18: ESTIMATED COSTS OF PROPOSED RECREATION PLAN PROJECT FEATURES -1982 1982 F&.cility Phase 

Recreation Setting Facilities Unit Cost Total Cost Total Total 

PHASE ONE 

Brushkana Camp 0.25 miles of road $386,400/mi $ 96,600 $ $ 
~ 

E 
25 campsites 9,047 226,175 

3 single vault 
latrines 9,157 27,471 

l bulletin board 762 762 
8 trash cans 157 1,256 
1 water well 19,040 19,040 371,304 ~ 

371,304 

D Tyone/Susitna 1 shelter 17.920 17.920 
17,920 

389,224 

B Butte Creek/ -
Susitna River 1 boat launch 44,800 44,800 44,800 

434,024 

A Middle Fork - 2 shelters 17.920 35,840 
Chulitna River 25 miles of trnj_l 7,238 180,950 

6 auto parking 1,810 10,860 
1 trnilhead 762 762 

(Trash cans, 
bulletin board, 
signs) 228,412 

662.,436 

c Watana Townsite Not included in ~ 
I 

Recreation Costs NA NA NA 

F Portal Entry Entry sign 6,000 6,000 
~ 2-3 car pull-out 1,810 5,430 

11.430 
673,866 -, 
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COMMENT F.64: 

"RECREATIONAL RESOURCES 

"2. Alaska Department of Fish and Game 

"In this section, conjectures are made regarding the 
objectives of the DFG for project-related recreation. These 
objectives should be further refined after consultation with 
the DFG. 11 

RESPONSE: 

The Alaska Power Authority regards the management· objectives 
suggested in License Application Exhibit E, Chapter 7, 
Section 4.1.3 as preliminary, but certainly not conjectural. 
It is the Power Authority's intent to continue working with 
all resource management agencies·to refine and formalize 
management objectives. We continue to be receptive to any 
specific comment the Alaska Department of Fish and Game has 
to offer in this regard. 



COMMENT F. 65: 

"RECREATIONAL RESOURCES 

"3. Existing Activities 

"It is inaccurate to classify hunting, fishing, food 
gathering, duck hounding, camping, hiking, cross-country 
skiing, and photography as non-site specific activitiese 
"Site" is a geographically flexible term. The areal extent 
of an activity depends primarily upon physical conditions 
and access opportunities. One should not dismiss the need 
for recreational development with such statements as '· •• 
because of their inherent mobility and non-site specificity, 
these activities can for the most part be absorbed in 
surrounding landscapes. ' (P. E-7-25, Sec. 3 .1) • " 

RESPONSE: 

Within the context of Section 3.1 of Chapter 7, Exhibit E of 
the FERC License Application, the phrase "non-site 
specificity" was used to contrast the characteristics of 
developed recreational facilities to those of recreational 
activities. Since recreational facilities are constructed 
on a specific site and are not easily moved, impacts to that 
site will directly impact the facility. Activities, on the 
other hand, while not completely disassociated with specific 
sites, are capable of occurring in many places in the 
Susitna study area. Therefore, an impact to a particular 
site which provides opportunities for recreational 
activities will not necessarily directly impact the activity 
itself. 

The concentration of recreational activities within the 
study area is determined by a number of factors, including 
the availability of access, wildlife di'stribution and scenic 
quality. (See License Application Section 5.2, RecreatiGn 
Opportunity Inventory, and Section 5.3, Recreation 
Opportunity Evaluation for a more detailed discussion of 
these factors and the recreational activity selection 
process.) The flexibility in the concentration of 
recreational activities is what is meant by "non-site 
specificity." 

The intent of the Application statement was not to dismiss 
the need for recreational development directed towards 
non-site specific activities. Rather, the intent was to 
point out that, because of their characteristics, impacts 
caused by project improvements to current or potential 

-

-

-
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RESPONSE TO COMMENT F.65 (cont.): 

activity areas will not be as significant as they would be 
to a developed facility, and that roads opened as part of 
the Project will increase the accessibility to other 
attractive opportunities which will absorb the 
recreation/demand for the activities mentioned. This 
redirection of non-site specific activities is carefully 
considered in the recreation plan described in Chapter 7 of 
the License Application. Having identified the areas which 
would be most attractive to recreationists and which would 
cause the least impact on the environment through their 
development, the plan provides for access and other 
improvements to those sites. The new opportunities will not 
only accommodate and enhance the projected demands for these 
activities, but they may also improve the quality of the 
recreati.onal experience. 

COMMENT F.66: 

"RECREATIONAL RESOURCES 

"4. Travel Cost Method 

"The application of the travel cost method and assumed 
participation rates, yield very general results which ignore 
known specific effects. For example, opening road access to 
an area normally brings in a flood of new hunters and 
fishermen. The Petersville road in the Susitna drainage is 
an excellent example. Use of a maximum increase in demand 
of 0.2 percent (P.E.-7:-43) is quite low when experience has 
shown increases as high as 100 fold." 

RESPONSE: 

The travel cost method and per capita participation method 
yield general results. However, these calculations 
constitute only the first part of a more specific and 
complex demand study which takes into account the detailed 
site data and similar situations mentioned. 

The per capita participation calculation discussed on 
page E.7.39 in Chapter 7, Exhibit E of the License 
Application generates numbers of people (based on a 
percentage of population) who participate in the eight 
activity categories analyzed. Estimates were generated for 
1980 and 2000 (see License Application Tables E.7.10 and 
E.7.11). The travel cost method discussed on License 
Application page E.7.40 utilizes the "participation" results 
to estimate how many people are willing to travel the 
distance it takes to get to Susitna in order to recreate. 
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RESPONSE TO COMMENT F.66 (cont.): 

(This tells us how many people would travel a given distance 
in any direction, not just specifically to Susitna.) 

In the third step (see License Application pages E.7.41 and 
E.7.42), the estimated numbers of people who actually use 
the site are generated. Based on available data, observed 
site conditions and similar situations, these numbers are 
stated in terms of the percentage of total available 
recreationists who would be attracted to the area (i.e., the 
percent of capture) (see License Application Table E.7.12}. 
For example, in 1990, fishing is estimated to capture 
2 percent of the total available recreationists attracted to 
the Susitna area. 

The Comrnentor's concern for specificity is most directly 
answered in the fourth step. This step estimates how many 
people in the year 2000 would participate in each activity, 
assuming that the Project is built. It also examines how 
many people would be there if nothing were built (see 
License Application Table E.7.13). Again, while the 
estimates take into account general factors such as 
increased population and increased desire to recreate, they 
are based on basic data concerning each activity (see pages 
E.7.43 and 3.7.44). Specifically, with regard to the 
activities referred to in the Comment: 

"For big game hunting, increased road access will lead 
to increased activity. The 1981 Geowonderland data 
base indicates that most hunters currently fly into the 
area. Because the game resource is limited and 
regulated, a maximum increase of 0.2 percent is 
assumed. Today's capture rate is 0.3 percent of total 
demand. The year 2000 is assumed to have a capture 
rate of 0.5 percent of total demand (see Tables E.7.12 
and E. 7.13) • 

"Presently, freshwater fishing is very limited due to 
lack of automobile access. Most existing fishing sites 
are used principally by fly-in fishermen. It is 
assumed that this demand, like hunting, will increase 
0.2 percent, attracting approximately double the number 
of fishermen as in the base case and triple the current 
use.'' 

In other words, the 2 percent increase constitutes a 2 
percent greater "capture rate" of the total number of 

-
-
-

-

fishermen who will be willing to travel this far from their -
homes in the year 2000, not 2 percent more fishermen on 
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RESPONSE TO COMMENT F.66 {cont.): 

site. In fact, this number represents a 200 percent 
increase over existing conditions and a 100 percent increase 
over projections for the year 2000 without the Project. 
Yet, the absolute increase in nurr~ers of fishermen will be 
very small relative to the total number of fishermen willing 
to travel so far. 

Thus, the estimates given for Susitna are consistent with 
the increases which have apparently occurred at Petersville 
Road. Nonetheless, it is important to note that because the 
Petersville Road lies within a much closer travel distance 
radius of major fishing populations, it cannot necessarily 
be directly compared to assumptions about the Susitna 
Project area. 

COMMENT F.67: 

"RECREATIONAL RESOURCES 

11 5. Recreation in Plan for Camps and Townsite 

11 It is the view of DFG that every effort should be made to 
provide the best possible recreational facilities for 
residents of the construction camp and townsite. These 
efforts, we believe, would tend to relieve the surrounding 
landscape from excessive use pressures." 

RESPONSE: 

We concur that every effort should be made to provide the 
best possible recreational facilities for residents of the 
construction camp and townsite. We also agree that such 
efforts would tend to relieve the surrounding landscape from 
excessive use pressures. As stated on page E-7-60 of 
Exhibit E of the FERC License Application, the recreation 
concept at the construction worker camps and permanent 
worksite " ••• is intended to provide a variety of highly 
developed recreational facilities, both indoor and outdoor, 
which will satisfy demands without overtaxing the area's 
limited primitive recreational capacity." 



COMMENT F.68: 

"LAND USE 

"1. Introduction 

"This section recognizes that hunting, fishing, and trapping 
constitute the primary land use of the area, yet, nowhere in 
the chapter are these uses substantiated. 

RESPONSE: 

Hunting, fishing, trapping and other low-intensity, 
dispersed land uses are described on pages E-9-16 through 
E-9-19 of Chapter 9, Exhibit E, of the FERC License 
Application. This material is generally qualitative because 
the level of these activities is too low to warrant the 
extensive monitoring effort required to quantify such uses. 

General sources for the hunting, fishing and trapping 
discussions in Chapter 9 are included within the text. As 
noted on pages E-9-13 through E-9-15 of the License 
Application, the information on these activities was 
developed primarily from field reconnaisance, review of 
literature, maps and aerial photographs, and interviews with 
land management agency personnel and people who live near 
the project area. Additional information on which agencies 
and local residents were interviewed can be obtained from 
the Phase I Report on Subtask 7.07 of the Susitna 
Hydroelectric Project Environmental Studies (1981). 
Agencies contacted for land use information are listed in 
Section 6 of Chapter 9 and include the Bureau of Land 
Management, Alaska Department of Natural Resources and 
Alaska Department of Fish and Game. 

Hunting, trapping, and fishing in the project area are also 
discussed in Chapter 7, Recreation Resources, and in 
Chapter 5, Socioeconomic Impacts. Chapter 7 includes a 
detailed discussion of existing recreation use on pages 
E-7-16 through E-7-22, as well as an assessment of 
anticipated project impacts on hunting and fishing. 
Chapter 5 includes a discussion of impacts on natural 
resource-dependent businesses (page E-5-79) and on fish and 
wildlife user groups (pages E-5-95 through E-5-124). 

-

-
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f. RESPONSE TO COMMENT F.68 (cont.): 

Sources for information in these chapters are largely the 
agencies and reports cited above. 

REFERENCES 

University of Alaska Museum, Draft Final Report 1983 Field 
Season, Cultural Resources Investigation for the Susitna 
Hydroelectric Project (1983), previously submitted to the 
FERC on January 3, 1984. 

COMMENT F.69: 

"LAND USE 

"2. Purpose 

"Data on areas used by the residents of Cantwell for 
hunting, fishing, and trapping are available from the 
Division of Subsistence in Anchorage. The mapped data for 
this community should be augmented with similar maps for 
other communities in the project area." 

RESPONSE: 

In late September 1983, Harza-Ebasco contacted the Alaska 
Department of Fish and Game (ADF&G) in order to allow ADF&G 
the opportunity to comment on draft household and business 
surveys being developed for use in Cantwell, Talkeetna and 
Trapper Creek. These surveys, which were administered in 
November 1983, included questions about hunting, fishing and 
trapping. Unfortunately, Harza-Ebasco was not informed at 
that time that the Division o.f Subsistence was already 
conducting (or had completed) a survey of Cantwell residents 
that focused on hunting, fishing and trapping. Following 
completion of the ADF&G survey report in February 1984, the 
results will be examined by Harza-Ebasco and any appropriate 
information will be included in the Susitna Project 
information base. 

REFERENCES 

Alaska Power Authority, Household and Business Survey 
Results (in preparation). 
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CO:r.'I'..MENT F • 7 0 : 

"LAND USE 

"2. Purpose. 

"The purposes to be served by this chapter are not clearly 
stated. Proposed FERC regulations require a report on land 

-
use as part of Exhibit E (Proposed regulations, 4.41(f) (g)), -
and specify that the following items be included: 

a. 

b. 

c. 

de 

e. 

f. 

description of existing use of proposed project and 
adjacent lands; 

uses that would occur if the project were constructed; 

consultation with local, State and Federal agencies 
with management authority over project lands; 

identification of wetlands, floodlands and farmlands; 

identification of lands owned or controlled by 
government agencies; and, 

photographs, maps and graphics sufficient to show the 
nature, extent and location of land uses." 

RESPONSE: 

The purposes of Chapter 9 (Land Use) are clearly stated on 
page E-9-2. These include: 

o Describe past, present and future land use; 

o Identify potential changes in land use resulting from 
the development of the project; 

o Describe past, present and potential future land 
status; 

o Identify potential changes in land status resulting 
from the project development; 

o Evaluate the project's impacts on land use and land 
status; and 

o Identify mitigative measures to minimize impacts. 

-

.,, 

-
-



RESPONSE TO COMMENT F.70 (cont.): 

All reauirements of the Proposed Regulations (4.41(f) (g)), 
as listed in the above comment, are met as follmvs: 

a. Description of existing use of proposed project and 
adjacent lands - This description appears in Chapter 9, 
Section 2, Description of Existing Land Use. 

b. Uses that would occur if the project were constructed -
This discussion appears in Chapter 9, Section 3, 
Description of Land Use Changes. 

c. Consultation with local, state and federal agencies 
with management authority over project lands - Agencies 
contacted are listed in Chapter 9, Section 6, along 
with a notation on the person contacted, the date of 
contact, and the subject discussed. Agency contacts 
were an important source of land status and land use 
information used in the land use evaluation process. 

d. Identification of wetlands, floodlands and farmlands -
Wetlands are discussed in Chapter 9, Section 2.2.4(a), 
pages E-9-21 through E-9-25. The discussion references 
wetland maps in Chapter 3, Fish, Wildlife and Botanical 
Resources. 

Floodlands are discussed in Chapter 9, Section 
2.2.4(b), pages E-9-25 through E-9-27. Figure E-9-13 
illustrates the 100-year floodplain on the Susitna 
River at Talkeetna. The discussion references 
Chapter 2, Figures E.2.12 through E.2.20, for 
floodplain maps of the area between Talkeetna and Devil 
Canyon. 

As stated in Chapter 9, Section 2.2.4(c), page E-9-27, 
there are no prime or unique farmlands within.the 
Middle Susitna Basin. 

e. Identification of lands owned or controlled by 
government agencies - A description of land ownership 
status appears in Chapter 9, Section 2, Description of 
Existing Land Use. Table E.9.1 gives the ownership of 
each parcel in the study area. 

f. Photographs, maps and graphics sufficient to show the 
nature, extent and location of land uses - Chapter 9 
includes 17 maps of the study area, such as a general 
location map for the project, land status maps, land 
use maps and facilities maps. 

------------------------------------~----------------------~------------------------



COMMENT F.71: 

11 3. Land Use Changes 

"Discussions of 'induced land use changes' and 'mitigation' 
area are so limited by the lack of information on existing 
conditions as to make comment difficult. A methodology 
needs to be established which allows a quantified approach 
to the topic and products useful to the project." 

RESPONSE: 

A substantial amount of information regarding "induced land 
use changes" and "mitigation" is presented in the FERC 
License Application. For example, Section 2 of Chapter 9 
includes a detailed discussion of land status and existing 
land uses, while Section 3 discusses induced land use 
changes resulting from the construction and operation of the 
Project. 

The phrase "induced land use changes" as used in the License 
Application incorporates a variety of project-related 
impacts, including the inundation of land, increased 
recreational activity resulting from improved road and water 
access, and land subdivision and development attributable to 
project-related access and growth. These land use changes 
are a function of physical and socioeconomic changes. 
Physical factors, such as the inundation of land by a new 
reservoir, are simplest to quantify, while land use changes, 
such as those brought about by increased population and 
access, are more difficult to quantify. Population dynamics 
and the impact of changes in population on surrounding 
communities are discussed in License Application 
Sections 3.1 through 3.5 of Chapter 5, Socioeconomic 
Impacts. Pages E-9-43 through E-9-45 discuss the effects of 
the Project's proposed access system on the distribution of 
population growth identified in Chapter 5. Population and 
access-related impacts on recreational land uses is 
discussed in Section 3.2 of Chapter 7, Recreation, and in 
Section 3 of Chapter 9, Land Use. 

Further quantification of induced land use changes would 
require a more definitive forecast not only of land 
management policies, but also of the response of current and 
future landowners to changing socioeconomic conditions, both 
with and without the Project. These changes will involve 
land use activity and development associated with the 
provision of access. Both land management policies and the 

-
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RESPONSE TO CO~~ENT F.71 (cont.): 

response of landowners are highly dependent upon broad, 
policy-level actions that are currently unknown. 

One of the most significant uncertainties at this point is 
whether or not the Project's access system will be open to 
the public. Once that decision is made by the Power 
Authority, a more clear assessment can be made about 
associated induced land use changes. Future land management 
in the project area, aside from the access question, is also 
a major unknown. As stated in Section 1 of Chapter 9, there 
continues to be very little active management by current 
landowners, primarily the federal and state governments and 
native corporations. If public access is allowed into the 
project area, the degree of impact of increased land use 
activity will still be dependent upon management programs 
that are yet undeveloped. There is no existing 
comprehensive land management plan to use as a baseline for 
determining future use. Thus, the extent to which induced 
land use development is permitted, and the location of such 
development, will depend largely upon the actions of state 
agencies and local governments. As indicated on License 
Application page E-9-44 of Chapter 9, these organizations 
have exhibited divergent positions or opinions concerning 
such development. See also Response to Comment A.17. 

There are also many unresolved questions of land ownership 
that go beyond the current transitional land status 
situation. For example, state land disposal plans, which 
may have a dramatic effect on future land use in the project 
area, are rather short-term and subject to change. If the 
amount of lands currently planned for disposal is 
significantly more or less than the demand for the land, the 
Department of Natural Resources could shift disposal 
activity into or away from the project area. Similar 
circumstances apply to potential development of native 
lands. Native corportions owning land in the area have been 
asked by the Power Authority for their land management and 
development plans. To date, the corporations have not 
responded. 

The Power Authority anticipates that these conditions of 
uncertainty will be reasonably considered in the DEIS and 
FEIS. 

In short, the precise nature and magnitude of induced land 
use changes resulting from the construction and operation of 
the Project will be dependent upon action and circumstances 
that are beyond the ability of the Power Authority to 
predict or determine. Any attempt to develop a more 



RESPONSE TO COMMENT F.71 (cont.): 

detailed and quantitative assessment of induced land use 
changes would require so many assumptions about future 
actions by other decision makers as to be of questionable 
value. Rather than attempt such a methodology, the Power 
Authority is continuing to work with decision makers to 
determine and implement appropriate land use and land 
management policies. As these issues are settled, 
information on induced land use changes and mitigation 
programs will be updated and refined as necessary. 

COMMENT F.72: 

11 DOCUMENT ORGANIZATION 

"Review of the documents, specifically Exhibit E, was 
difficult, partially due to the volume of materials and 
partially due to the quality and organization of the 
application. Sections of Exhibit E require extensive 
editing before a meaningful review can be accomplished. 
There are numerous typographical errors, some of which may 
affect the meaning of passages. Blocks of text are missing, 
making it impossible to tell if omissions of key points are 
intentional. Other factual errors seem to stem from failure 
to check sources. There are improper citations, making it 
difficult to check facts." 

RESPONSE: 

In the FERC License Application the Power Authority followed 
the basic FERC outline for a major unlicensed project. The 
specific outline that evolved attempted to systematically 
examine the project on a number of parameters. These 
include: 

1. Baseline information, impact analysis, mitigation 
planning, agency consultation, references cited. 

2. Disciplines - hydrology, aquatic and terrestrial 
biology, archeology, recreation, socio-economic, etc. 

3. Natural or pre-project conditions, construction, river 
diversion, reservoir filling, operation. 

4. Watana Phase, Devil Canyon Phase. 

5. Geographic breakdown - lower river, Talkeetna to Devil 
Canyon Reach, Devil Canyon to Watana, Watana to Tyone 
River, etc. 

,, 
i 
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RESPONSE TO COMMENT F.72 (cont.): 

Unfortunately, there is no simple, linear way through such a 
matrix of considerations. While only the germane cells of 
the matrix were discussed, the nature of an application 
document such as the Susitna License Application is that it 
becomes ponderous, complex and possibly confusing at times. 
The document seldom efficiently serves the needs of any 
specific reviewer because it anticipates the needs of a host 
of different reviewers. lie have attempted to improve the 
editing of the Application and to provide assistance in 
finding specific analysis in the Application and/or support 
documents. We appreciate the patience and perseverance "lith 
which resource agencies have dealt with the Application. 

COMMENT F.73: 

"DOCUMENT ORGANIZATION 

"Particularly confusing is the inconsistency among sections. 
Frequently a topic is covered in three or four different 
sections. In some cases, one section will completely 
contradict another. In these situations, one section will 
suggest that an impact is of minor significance or even 
beneficial to a species while another will suggest serious 
negative impacts. These inconsistencies suggest that the 
writers may have had incompletely formed views that changed 
as the document was v;ri tten. For example, the summaries of 
impacts sections reflects DFG comments on the draft more 
clearly than do some other sections which also comment on 
project related impacts. These inconsistencies reflect a 
failure to edit and cross check different sections 
thoroughly. This makes it impossible to determine APA's 
actual view of the significance of key issues. The document 
should be edited extensively to make its meaning clear and 
consistent. 11 

RESPONSE: 

See Response to Comment F.72. 

The Power Authority has provided guidance and/or 
clarification on specific points when requested but did not 
feel a re-editing and republishing of the Application and 
its support material was justified. More than 7000 pages of 
text and tables are now in the Application with about 1000 
pages of supplementary material. Rather than re-edit this 
material into a 11 second edition," we feel it would be more 
efficient for attention to shift to the upcoming FERC DEIS, 
which will address the environmental concerns raised by DFG. 
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COMMENT F.74: 

"DOCUMENT ORGANIZATION 

"The environmental studies for the Susitna project were 
designed to be accomplished over a five-year period. 
Approximately three years of data are available at this 
time, however, the level of information contained in the 
license information does not reflect the data presently 
available to APA. Inclusion of available data would 
facilitate identification of areas requiring more study. 
Specific studies could then be designed to collect 
information needed to made decisions regarding project 
impacts and preliminary consideration could be given to 
possible mitigation considerations. Review of all available 
data may have also helped with the resolution of the 
outstanding issues identified earlier. Presently, the 
documents do not contain sufficient resource data on which 
to determine project feasibility. Comments regarding 
additional specific information needed to help determine the 
project's feasibility are enclosed." 

RESPONSE: 

As technical reports have been prepared, they have been 
provided to the FERC, resource agencies and public 
libraries. In addition, workshops have been held and are 
planned to review the scope of proposed studies and to 
review the product of ongoing analysis. 

The Power Authority believes that sufficient information is 
available to reasonably assess the impacts of the proposed . 
project and to plan mitigation measures. Additional studies 
are underway to refine impact analysis and mitigation plans. 
The product of these investigations will be made available 
to the FERC, the resource agencies and the public. The 
Power Authority anticipates that available information will 
be reasonably described and analyzed in the DEIS. 

Regarding the length of the study plan, when dealing with 
anadromous fisheries in which there are pronounced 
differences between odd and even years, it is probably 
necessary to have at least two years of data. In all other 
cases, the data base will continue to improve over the next 
five or fifty years and confidence in the analysis will 
improve accordingly. But, there will be no "phase change" 
at five years that will change suddenly either the data base 
or our confidence in the data and analysis. 

-
-
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HEGUL~lut··' . : 

IAINtu Suaitna Hydroelectric Project, Federal Energy Regulatory Commia1o.ion t.ic:t-nse 
Application. Doek•t !7'1h 

--•c Secretary • Federal '!nergy 
•egulatory Commiaaion 

Waahiagton, o.c. 2042~ 

1. The Alaskan Air Command h~s reviewed the documentation received !rom the 
Alaaka Power Authority concerning the Federal Energy Regulatory Commission 
licenae application for the SuaLtna Hydroelectric Project, Docket #7114. 

Ve have concern over the lack cf information presented on routing of the 
tranamia5ion lines through the military reservations, but most specific:s}ly 
with the impact of the propoaed cotridor through Sections 9 and 10 of 'I'cvnship 
14 North, R.snge 3 West, Seward Herridian. We require data on the exact 
Toutin&. hei&ht .snd type of pole a1rueture, width of easement, line volt~g~~ 
u~ilized, marking of the poles and lines for aircr&ft, anc any additional 
construction proposed for the Air Jorce controlled lands in these sectio~s. 

.. ,.... lAdditionally, the impact of the proposed construction activities in thE: 
;~.,;~~~] suggested corridor must be addreaacd with reference to the facilities presently 

r-·.---.•. · ... ·.·.: .. in place on .th: i~atal1B~i~n~ fligl"t activit~es, coomu~ications and flight 
},>.control t.ransm1a:a:1on fAc1l1t1es anc the phys1cal secur1ty of the base. "I}"\e 

r G.l''> ~re~eedin.g concerns are in add~ t ior. to the impact en the ecological, phys io­
. ~ ~og1cal and natural re•ourcea 1n the proposed corridor. 

3. In addition. the inforoacion of the line crossing thrcugh the Ar~y lands at 
Fort Ric:harcbon vas not addressed. Their icpact: wculd be the same as tl.e Air 

[G.4-] Force 1 vith the addition of the impact of the co-rridor crossing of thl' t-raining 
and maneuver lands present on the installation. Their input is to be seriously 
considered as the major portion of the military lands c-rossing lies on their 
reservation. 

' 
' 

--· 

4. Please add us to the mailing lise for any future cor-respondence on this 
aubject.. The project officers are Mrs C.A. Wic'katr-om, HQ A.AC/D!.P and Mr James 
W. Hoatman, HQ AAC/DEEV, Elmendorf AFB, Alaska 99S06. 

~ fP~onel. USAF 
DCS/Enginee~~ervices 

c:c: l72d Inf Bed (AX.)/AFZ'!-Ell 
Alaska Power Authority 
3J4 West 5th Avenue 
Anchorage, Alaska 99501 

"~ F"'\ I '" \,.. ~, . 
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FEDERAL ENERGY REGULATORY COMMISSION 
PROJECT NO. 7114 

RESPONSE OF ALASKA POWER AUTHORITY TO COMMENTS OF 
UNITED STATES OF AMERICA, 

DEPARTMENT OF THE AIR FORCE 

COMMENT G.1 (underlined text): 

"2. We have concern over the lack of information presented 
on routing of the transmission lines through the military 
reservations, but most specifically with the impact of the 
proposed corridor through Sections 9 and 10 of Township 14 
North, Range 3 West, Seward Merridian. We require data on 
the exact routing, height and type of pole structure, width 
of easement, line voltages utilized, marking of the poles 
and lines for aircraft, and any additional construction 
proposed for the Air Force controlled lands in these 
sections. Additionally, the impact of the proposed 
construction activities in the suggested corridor must be 
addressed with reference to the facilities presently in 
place on the installation, flight activities, communications 
and flight control transmission facilities and the physical 
security of the base. The preceding concerns are in 
addition to the impact on the ecological, physiological and 
natural resources in the proposed corridor." 

RESPONSE: 

The location of the proposed transmission line route in the 
section stated can be referenced in the FERC License 
Application Exhibit G, Plate G-30. Descriptions of the 
transmission facilities can be referenced in the FERC 
License Application Exhibit B (pages B-2-116 to B-2-121) and 
in the FERC License Application Exhibit A (pages A-4-1 to 
A-4-11). 

Final line routing and procedures for construction through 
the Military Reservations will be accomplished through close 
coordination with military personnel during the engineering 
design phase of the project. 

The following information describes the proposed 
transmission system located in Sections 9 and 10 of Township 
14 North, Range 3 West, Seward Meridian, as described in the 
License Application: 

-----~-~-·-----------------------------------



RESPONSE TO COMMENT G.l (cont.): 

TRANSMISSION SYSTEM CHARACTERISTICS 
' 

Routing Voltage - Two 345 V Circuits (separate towers) 
adjacent and to the north of the existing 230 DV Chugach 
line. 

Substation - Approximately an 1100 by 550 foot site (see 
License Application Exhibit F, Plate F-78) located in the 
southeast corner of section 9 and the southwest corner of 
section 10. Maximum height of structures in the substation 
will not exceed 120 feet. 

Access - Access to the substation is proposed as a good road 
along the transmission line right-of-way. Existing access 
will be utilized where possible. 

Right-of-Way - The ROW easement proposed is 250 feet or 300 
feet from the center line of the existing transmission line. 

Towers - Tower designs proposed at this time are two 
separate compact single pole structures (License Application 
Exhibit F, Plate F-80). Pole heights are approximately 120 
feet. Lower (approximately 100 feet), "X" structure towers 
could be used but they would require more right-of-way. 
Tower designs will be finalized in the design phase of the 
project in coordination with Military Authority and when 
specific detail on locations is collected. 

Line/Tower Marking - All F~A regulations will be complied 
with as a requirement of construction (specifically 
14 C.P.R. § 77.11-77.19). At this time, no special marking 
of the poles or conductors for aircraft is anticipated. 
However, any specific concerns not known at this time will 
be addressed in the final design of the line. 

Additional Construction - Construction in addition to the 
substation and towers will include a gravel access road on 

-
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RESPONSE TO COl-1r-1ENT G. 1 (cont. ) : 

the right-of-way, and work related to the submarine cables 
on the shore of the Knik Arm in Section 9. 

COMMENT G.2: 

"2. We have concern over the lack of information presented 
on routing of the transmission lines through the military 
reservations, but most specifically with the impact of the 
proposed corridor through Sections 9 and 10 of Township 14 
North, Range 3 West, Seward Merridian. We require data on 
the exact routing, height and type of pole structure, width 
of easement, line voltages utilized, marking of the poles 
and lines for aircraft, and any additional construction 
proposed for the Air Force controlled lands in these 
sectins. Additionally, the impact of the proposed 
construction activities in the suggested corridor must be 
addressed with reference to the facilities presently in 
place on the installation, flight activities, communications 
and flight control transmission facilities and the physical 
security of the base. The preceding concerns are in 
addition to the impact on the ecological, physiological and 
natural resources in the proposed corridor." 

RESPONSE TO COMMENT G.2: 

The only known facility presently in place or close to the 
proposed transmission line and substation is the 230 KV 
Chugach transmission line. Flight activities are not 
expected to be affected by the proposed lines. 

Based on the preliminary studies and evaluation of RI (radio 
interference) , TVI (television interference) and 
electromagnetic fields from the new lines, no undue 
influence is expected over those allowed by present codes 
and regulations. 

Before construction begins, the methods, planning and 
security measures necessary will be closely coordinated with 
the appropriate military authorities. 
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CO~MENT G.3 (underlined text): 

"2. We have concern over the lack of information presented 
on routing of the transmission lines through the military 
reservations, but most specifically with the impact of the 
proposed corridor through Sections 9 and 10 of Township 14 
North, Range 3 West, Seward Merridian. We require data on 
the exact routing, height and type of pole structure, width 
of easement, line voltages utilized, marking of the poles. 
and lines for aircraft, and any additional construction 
proposed for the Air Force controlled lands in these 
sectins. Additionally, the impact of the proposed 
construction activities in the suggested corridor must be 
addressed with reference to the facilities presently in 
place on the installation, flight activities, communications 
and flight control transmission facilities and the physical 
security of the base. The preceding concerns are in 
addition to the impact on the ecological, physiological and 
natural resources in the proposed corridor$" 

RESPONSE: 

Impacts of the transmission line on the natural resources 
were discussed in the FERC License Application chapters 
referenced below. Assessment of impacts in specific 
locations was not discussed unless investigations determined 
that significant impact would occur. 

No significant impacts to the natural resources ~ expected 
to occur as a result of construction of the transmission 
line across military lands. The most-prevalent 
environmental impact will be the removal of vegetation 
associated with clearing the right-of-way. 

General mitigation measures to reduce or avoid adverse 
impacts were identified in the License Application. 
Detailed mitigation measures applicable in specific 
locations are being developed based on additional studies 
planned in the future for the transmission line routes. 
This is an ongoing process that will continue into the 
detailed engineering design and construction planning 
stages. Specific measures applied to the route through 
military lands will be developed in coordination with 

'~ 
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RESPONSE TO G.3 (cont.): 

military authorities in compliance with their general and 
specific environmental requirements. 

REFERENCES 

Alaska Power Authority, Susitna Hydroelectric Project FERC 
License Application Project No. 7114-000 (1983), Exhibit E, 
Chapter 3 (pages 244, 247, 248, Section 3.4), Chapter 4 
(pages 64, 126}, Chapter 7 (page 34}, Chapter 8 (pages 10, 
55, 58), Chapter 9 (pages 46-51), previously submitted to 
the FERC on July 11, 1983. 

COMMENT G.4: 

"3. In addition, the information of the line crossing 
through the Army lands at Fort Richardson was not addressed. 
Their impact would be the same as the Air Force, with the 
addition of the impact of the corridor crossing of the 
training and maneuver lands present on the installation. 
Their input is to be seriously considered as the major 
portion of the military lands crossing lies on their 
reservation." 

RESPONSE: 

Characteristics of the transmission line through Fort 
Richardson military lands are the same as those listed in 
the Response to Comment G.1. Routing of the transmission 
line adjacent to the existing Chugach transmission line is 
expected to result in the minimum impact possible through 
the military reservation. 

Although the Department of the Army filed no comments on the 
FERC License Application for the proposed project, measures 
to reduce or avoid routing or construction related impact to 
specific military operations will be developed in the future 
in consultation with military authority. 
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FEDERAL ENERGY REGULATORY COMHISSION 
PROJECT NO. 7114 

RESPONSE OF ALASKA POWER AUTHORITY TO COMMENTS OF 
ALASKA DEPARTMENT OF NATURAL RESOURCES 

COMMENT H.1: 

"STATE HISTORIC PRESERVATION OFFICER 

"We have no objection to the issuance of this permit and 
look forward to continued consultation on the cultural 
resource.s in the project area. 11 

RESPONSE: 

None. 

COMMENT H.2: 

"STATE PARK PLANNING 

"No comment.,. 

RESPONSE: 

None. 

COMMENT H.3: 

11 LAND AND WATER CONSERVATION FUND GRANT PROGRAM 

"No comment." 

RESPONSE: 

None • 




