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Eric P. Yould. Executive Director
Alaska Power Authority
334 West 5th Avenue
Anchorage. Alaska 99501

Dear Hr. Yould:

The Fish and Wildlife Service (FWS) has been requested by letter dated 15
Novelber 1982. from Acres Alerican. Inc•• to formally review and cQllent on
the Federal Energy Regulatory Cog;ission (FERC) draft license application
Exhibit E for the Susitna Hydroelectric Project. This response is being
provided as partial fulf111ment of your request and is intended to be a
constructive evaluation in regard to fish and wildlife resources. We hope
that our coaaents will be of value in drafting the final license application.

The following FWS letters were also provided in response to formal
pre-application requests on this project:

1. 23 June 1980. letter to Eric Yould.

2. 17 December 1981. letter to Eric Yould.

3. 30 December 1981. letter to Eric Yould.

4. 5 January 1982. letter to Eric Yould.

Since these letters were formally requested as part of the FERC
pre-application coordination process we consider it appropriate that ijur
responses be specifically addressed as part of the Exhibit E.

The following letters were provided as informal consultation to facilitate the
Susitna Project planning process:

1. 15 November 1979. letter to Eric Yould.

~. 16 April 1982. testimony presented to the Alaska Power Authority
(APA) Board.

3. 17 August 1982. letter to Eric Yould.

4. 5 OCtober 1982. letter to Eric Yould.
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We anticipated seeing in the draft Exhibit E specific responses to the
concerns and recommendations raised in the letters tnd testilOny provided.
Th is i s consistent with advice provided by the FERC!!. In that this did not
occur, we recoQllnd that the APA respond in the Exhibit E to the specific
comments and reconmendations which are contained in these letters and
testil'ilOny.

The response provided by this letter, our previous letters (both those
formally and informally requested), the testimony presented to the APA Board,
and the letter recently provided to you on .19 November 1982, constitute the
official position of the FWS on this pr?ject. .

The principal authority of the FWS to provide c~nts and rec~ndations

rests in the Fish aod Wildlife Coordination Act (48 Stat. 401, as amended; 16
U.S.C. 661 et seq .}~/. The Coordination Act requires that fish and wildlife
conservation be given equal consideration with other project features
throughout the Federal lead agencies' planning and decision-..king processes.
The Act also requires consultation with State and Federal fish and wildlife
resource agencies to ascertain what project facilities, operations, or
measures -ay be considered necessary by those agencies to .itigate and
cogpensate for project-related losses to fish and wildlife resources, IS well
as to enhance those resources. The reports and rec~ndations of the fish
and wildlife resource agencies on the fish and wildlife aspects of such
projects must be presented to action agency decision-..kers and (where
applicable) to Congress. The Coordination Act requires more than a
consultative responsibility; it is an affirmative ..ndate to action agencies.
Like the National Environmental Policy Act (NEPA) (42 U.S.C. 4321 et seq.), it
requires early planning and post-construction coordination and full
consideration of recommendations made by resource agencies.

Our rec~ndations, under the Coordination Act, must be, "as specific as is
practicable with respect to features rec~nded for wildlife conservation and
development, lands to be utilized or acquired for such purposes, the result~

expected, and shall descr·ibe the duage to wildlife attributable to the
project and the ..asures proposed for ~itigating or ca-pensating for these
dlUillges ."

Similar language is found in NEPA's Section 102(2}(B} that agencies identify
and develop methods and procedures which will insure that presently
unquantified environ.enta1 amenities and values -ay be gifen appropriate
consideration in decision-making, along with econ~ic and technical
considerations.

11 Appendix A. FERC Application Procedures for Hydropower Licenses,
Exemptions and Preliminary Permits. April 1982.

~ The Federal Power Act {16 U.S.C. 791a-825r; 41 Stat . 1603}, as amended,
as interpreted in Regulations (F.R. Vol. 46, No. 219, 13 Hov..oer
1981) specifies requirements to satisfy the Coordination Act.
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Both the Coordination Act and NEPA. necessitate. COimensur4te with the scope
of a project:

(1 ) A description and quantification of the existing fish and wildlife
and the ir habitat within the area of project ilpacts;

(2) A description and quantification of anticipated project i~acts on
these resources; and

(3) Specific mitigation measures necessary to avoid. minimize. or
compensate for these ilpacts.

We have reviewed the draft Exhibit E in consideration of these statutes. Th.
adequacy of the review doc...nt has been .xuined in respect to wh.ther or not
the information. analysis. and .itigation plan provided would allow the FERe
to be in compliance with the requirements of th.s. environmental Dlndates if
they issued a license to the applicant.

Our r!view has been undertaken in 1ight of our former correspondence.
includl,1g the 16 April 1982. testi-ony presented to the ~A Board by Deputy
R.gional Director LeRoy Sowl. Except for it.. (8) we find the testimony as
valid today as it was at that ti... It is apparent that the consultation
process has failed in so far as the int ent of the FERe regulations!!. we
have written numerous letters on this project to assist ~A in planning
measur.s to protect and enhance fish and wildlife resources. Responses to our
letters have been non-existent. or too late to deal with the probl.. of
concern (e.g •• FWS letters dated 5 OCtober 1982. and 19 Novllllber 1982). An
illustration of what we have found to be an inadequate lev.l of consul~ation

can b. found in the 15 December 1982. response to 0~7 19 November 1982.
letter. I/e ~onsidered our requ.sts to be fully within the intent of the FERe
regulationsil •

Attached to this letter are our fOnlll c_nts on the FERe draft lic.nse
application Exhibit E for the Susitna Project. ComBInts are provided on
Chapters 2. 3. 5. 7. 8. 9. and 10. We have also reviewed Chapters 1. 4. and
6. However. we do not at this ti.. have any coaments to offer on these
chapters.

The comments provided are organized into g.neral comments and specific
COllents for each chapter. In our attempt to be as responsive as possible
within the limited ti.. fr... ~A has established for our review and comllnts.
we have not been able to organize our comllnts into a comprehensive listing of
deficiencies. clarifications. information needs. and recomllndations. Many of
these c_nts have been left within the context of the section within which
they are raised. We feel by comllnting in this way it wfll assist you in
consistently correctfng the deficiencies identified.

!! See Footnote 1. supra.

¥ See Footnote 1. supra.
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The follow ing c~nts are generally applfcable to several chapters and, fn
some cases, are appl1ca"le to all of the chapters:

1. It fs our under,tandfng that the projections of future power needs used
fn the 11cens~ application are generally agreed to be high§! and are
befng reevaluated for su~1ttal to the FERC after the license application
fs submitted (Acres Aierican Deputy Project Manager John Hayd~n, personal
cOallUn1catfon). The changes in the load forecasts are druatic. ID the
Acres American report evaluating economic tradeoffs of flow regi..s!!
the assUied moderate load forecast for the year ZOIO fs 7 791
gegawatt-hours (SWIl). In the latest Battelle NewsleuerU the 8Od..ate
forecast is 4,986 SWIl and the low forecast is 3,844 SWIl. The significant
decl1ne fn pl"ojectld power d_nds has large 1l1pl1cat1ons to ..ny of the
project ISsUiptions ~ich have constrained .it1gatfon planning, for
eXlllple: available water for downstre.. flows; 8Ode, timing, and . outing
of construction access; and schedulfng of work. The license application
should fully discuss the implications of the latest load forecasts.

Z. The fntent of the Coordination Act and NEPA fs that env1ron-.nta1
resources be given equal consfderation with project features. Consistent
wfth NEPA, as ..11 as the APA Mitigation Policy, avoidance of adverse
1l1pacts should have been given priority as a mitigation measure. We have
found this generally not to be the Clse, for eXlllple: mode, timing, and
routfng of construction access; schedul ing of work; type and siting of
the construction camp/village; recr!atfon developlent; instre.. flow
reg1ge; and filling schedule. Other examples can be found fn our
Specff1c Coaaents.

3. Engineering and enviro.-ntal studies do not seem to be interactive. It
appears that the findings of en,iornlental studies ha,e not been
integrated into the engineering design. This.y be due in part to the
short time frame established for project planning. An examination of the
sequencing of the studies fllustrates this probl... It is our
und..standing that the Aquatic Studies ProgrUl, designed to be the basis
for determination of 1l1pacts to the aquatic syst.. and associated
mitigation ..asures, was established as a f1,e year study. we are now
two years into this program. The analysis of the data to allow an
assessment of 1l1pacts and formulation of .itigation proposals may add
another year to this process. APA expects to obtain a lfcense, and

v
Acres Aller1can. Energy SillUlat10n Studfes to Select Project Orawdown

and Mftigat10n Flows. October 198Z .

§! Battelle. Newsletter 14 (Final): Railbelt Electric Power Alternatf,es
Study. December 198Z.

II See Footnote 4, supra.
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begin construction in late 1984, or early 1985~. Obviously, this does
not allow for an impact analysis and mitigation planning bas~ on these
studies prior to licensing. Mitigation planning, and an assuSlIIent of
the impacts of different mitigative options needs to be undfrtaken in
regard to project costs, viability, socioeconomic considerat'ens, and
. it igat ion proposed for potentially competing interests. This should all
be cons idered through the develo~nt of the environmental iaplct
stateaent, and certa inly prior to license issuance.

4. NuDerOUS examples of lack of coordination and/or cQIIUnication between
the groups responsible for the different study el...nts are evident.
Examples can be found by caaparing discussions concerning .inilU.
downstreu flow releases in Chapters 4 and 10 to what is found in
Chapters 2 and 3. Reservoir teRperature iOdeling discussions in Chapter
10 are not consistent with what is stated in Chapters 2 and 3. Another
ex_ple is found in the .ini..l level of concern expressed in Chapter 10
i~. socioeconomic (Chapter 5) considerations, such as impacts of license
denia~ " More specific ca.ents are included in the attached doc...nt.
Other iXft-i~1~~ were not provided to us for review although we requested
thlllll by letter' d.ted 19 Novlllllber 1982.

5. Research of background "i ",-~ation is frequently inadequate and
inca-plete. An example woul~ ~ the discussions concerning subsistence
(Chapters 3 and 5). More adeq~_.e research of this very important area
appears justified. We have listed s~veral readily available references
which would be of value in improving this discussion.

In Chapters 2 and 3 minimal information is brought into the discussions
concerning physical changes which have been observed at si.iliar
hydropower projects. We are sure that many of the potential impacts that
are discussed for Susitna (e.g., temperature concerns) are not unique to
this project. The State's experience with the Trans-Alaska Pipeline
System (TAPS) project could have been drawn upon -are fully as an
example, particularly in regard to socioeconomic (Chapter 5)
discussions. Another example is the ~iscussion concerning natural gas
and geoth_l 'electric generation as alternatives to Susitna (Chapter
10). ~ery little use was made of existing information bases.

6. Speculation is n~t always clea~ly distinguished from data-based
conclusions. This probl.. is lOst apparent in Chapters 2 and 3 and
should be corrected.

7. Lack of quantification is a recurrent probllllll in the Exhibit. Neither
base line data nor impacts are appropriately quantified (e.g., Chapters
2, 3, 5, and 10). Stat_nts in the document let us know that, "Much of
the discussion is based on professional judgeaent," (page E-3-3), and,
"Many of the statements are speculative ••• and ••• unsupported,"
(page E-3-56). Other stateaents let us know that ongoing, or planned
studies, will fill these numerous data gaps to allow a quantification of
the resources and impacts which would let us go beyond, "the conceptual

~ Alaska Power Authority. Request for Proposal No. APA-83-R-030
Construction Management Services for the Watana Phase of the Susitna
Hydroelectric Project. 15 November 1982.
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mitigation plan," (page E-3-116). Recognizing a probl.. does not, in and
of ltself, corre,~ it. We were particularily concerned with thls ln our
review of Chapter 3. In the Exhibit E, the existing resources should be
quantifled. The potentlal lmpacts to these resources ~hould be
quantified and then evaluated over the life of the project. Only at that
point can speciflc, effective mltigation measures emerge. We consider
quantification of existing resources and lmpacts and a speciflc,
effective mitigation plan essential to the developllnt of an acceptable
environmental l~act stat...nt.

8. The ongoing, and planned studies, whicll are frequently noted
(particularly ln Chapters Z and 3) should be fully identified so we can
ex.ine th. in regard to their scope. We cannot, oth_fse, det_ine
what needs to be done and the ti. fra- for llccOllplish.nt. Further
discusnion is provided ln our Chapters Z and 3 general cQllents, and
throughout our specific comments sections.

9. In several of the chapters (e.g., Chapters Z, 3, and 5) we are faced with
mitigation options to contend with identified (although frequently
unquantified) adverse i~acts. For exa.ple, in Chapter 3 there are
discussions on the potential value of spiking spring flows for salmon
out-migration and the installation of a fifth portal on the multl-level
intake structure to provlde warmer downstre.. teaperatures during
filling. If these mitigation proposals have validity, they should have
been incorporated into the project design and operational plan. The
docUQInt does not provide an adequate mitigation plan as required.

In addition, mitigation melsures whicll Ire presented should have proven
successful in Alaska, or ln a similar environment. If the proposals are
not proven, then they would need to be dlllOnstrated effective in the
project area. Further discussion is provided in our Chapter 3 general
comments sections.

10. The need for an effective monitoring prOgrUl through construction and the
operation phase is discussed in IIIIny of the chapters. However, the
progrllll is not adequately described. We fully support the establfshllellt
of I monitoring program. We believe the program should provide for
participation by representltives of Ippropriate State, Federll, and local
agencies and be financed by the project. This panel should have the
authority to recQllend mo~~~ication of how activities are conducted to
assure that mitigation ls ·~ffectlve. Recommended changes ln the
mitlgatlon progr.. should be adopted through I mechanism established in
the license, 1Ialtually acceptable to a:l concerned bodies.

11. Unfortunately the rush to meet the schedule for the license applicat lon
has resulted ln poor quallty control, 1.e., countless typogrlphical
errors, misslng lines, mhrefere,iced tables Ind flgures, unclear
sentences, internal inconsistencies, inadequate docUientation, missing
references in bibliogrlphies, etc. This should have been eliminated in a
thorough editing prior to release for Igency pre-license Ippllcation
review. Our review for biological completeness was somewhat hampered by
this ~rob l lll .
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In the previously referenced FWS letters and testi.any...ny of the s...
concerns discussed above and in the attached cOlients were raised. It is our
view that unless the issues raised in this letter are satisfactorily resolved
we do not believe the application could provide the basis of an acceptable
environmental i~act stat...nt. In this respect we consider the license
application to be deficient.

We recommend that you strengthen the license application by including
information resulting fr~ a thorough evaluation of the biological data
collected during the 198Z field seuon. This would enallle an usesaent of
the adequacy with the data base to support a sufficiently quantified i~act

analysis and. in turn. a specific. effective .itigation plan. We believe a
realistic appraisal could then be ..de as to when any r...ining deficiencies
could be satisfied.

Sincerely.

~6~~
.... -~ Regional Director/

Attach_nt

cc: WAfS
Yvonne Weber. WD-FWS
C. Debelius/Acres American
Quentin Edson/FERe
_S. EPA, illS. USGS. BLM. ADEC. AEIIlC - Anchorage
Al Carson/ADNR. Anchorage
ADFIG. Hab. Div •• Su Hydro Studies. Anchorage



Chapter 1. GENERAL DESCRIPTION OF TIlE LOCALE: No ca.ents.



Chapter 2. WATER USE AND QUALITY

General Coaments

In examin ing Chapter 2 we were c~ncerned that sufficient scope and
quantifications are not provided to allow a quantified ' pact evaluation of
the f l.sheries and other biological resources. The information provided should
al low for the developgent of specif ic and effective measures which would fully
mitigate for all adverse impacts. We are left with the definite impression
.hat the project would. through changes in streag flow. water quality.
temperatures. ice conditions. vegetation. and slOUgh habitats. have
significant effects upon the resources of concern to us. particularly the
fisheries. However. quantification of the potential impacts is generally
lacking. as are specific effectiv~ mitigation measures. Of course the latter
can not be accomplished prior t o the former. despite the atte.pts found in
th is chapter.

A sign ificant portion of the lack of specificity found in Chapter 2 is due to
the fact that although two years of data have been gathered (1981 and 1982)
the Exhibit E reflects only the 1981 data. Ue have consistently stated that
the 1982 data be analyzed and included in .the Exhibit E (see Deputy Re9ional
Director LeRoy Sowl's 16 April 1982 statement to the APA Board. and our letter
dated 5 October 19B2 to Eric Yould). Our position rema ins the same.

The chapter does not ident ify what stud ies have been completed. what studies
were ongoing in 1982. and what studies are proposed. Unt il this is provided
we cannot determine what studies we would l ike to see QOdifiecl. and what we
see as being missed. Without this type of information. the resource agencies
are placed in a reactive mode. i . e. we can only CDmDent on what should have
been exagined in cogp1eted stud ies . However. in so doing . we can better
fac l litate the applicant's efforts to plan a project we can support. An
ex~le of a proposed study which is not addressed in this chapter is the
Arctic EnvironQental Information and Data Center (AEIDC) study. The following
is a summary of this proposed study:

The AEIDC proposal is designed to (1 ) accurately and comprehens ively
predict system-wide streamflow and temperature effects of the dames). and
(2) interpret effects of such changes in terms of aquatic habitats and
fish populations . To accOQplish these general objectives. AEIDC proposes
using a l inked system of simulation models which requires data from other
project stUdies. available literature sources. and profess ional j udgement .

The study is a result of the need to consider the special aquatic habitat
relationships in the Susitna River basin and the need to account for the
int errel at ed effects of ice. sediment. streamflow. and temperature changes
wh ich wi ll accompany construction. fil l ing. and operation of the se lected
dam or daas,

t~st assessments of hydroelectric projects are based upon impacts
associated with changes in mean monthly streamf10ws and temperatures.
However. the actual impact s of the project may not be caused by the mean
events but through changes in the nat ur al pattern of streamflow or
temperature variat ion. Further. a single set of mean ggnth ly flows does
not actually reflect instantaneous flows in the r iver; the actual



predicted mean monthly discharge will probably not occur during a given
uont h because of expected anogalies in hydrologic statistics. Therefore,
it i s necessary to predict the range of Dean monthly flows expected, based
on reservo ir inf low , power generation requirements, and downstream demands.

The AEIDC model system would depend heavily upon a reservoir operation
model to generate an exhaustive range of feasi~le weekly or monthly flow
regimes and the expected variation over a 30 year forecast period.

The model systea would include provisions for ice and sediment modeling to
account for changes in substrate distribution, bed elevation or channel
configuration whict. ~ight result from project operation. At a minimum.
ice and substrate modeling would support the assumptions that hydraulic
boundary conditions either regain stable or change within predictable
liuits with project operation.

The array of predicted weekly or monthly flows and temperatures may be
biologically interpreted in several ways. The available habitat data base
is heavily weighted at this time toward known chug and sockeye salmon
spawning areas in sloughs and side channels in the Susitna River between
Talkeetna and Devil Canyon. Access and spawning dynacics with respect to
mainstern discharge are the major simulation goals of several ongoing field
studies. The AElDC modeling system could provide a time-series approach
to deteruine effects upon critical life history stages of these species.
It is possible that the entire riverine life cycle of chug salmon might be
siculated under various f low regimes to predict long-term population
trends. A similar analysis of sockeye salmon might be possible.

The primary concept. again. is first to credibly and comprehensively
predict all project operations and their effect upon the habitat-related
physical parameters within the system; secondly, those eff'cts will be
interpreted. through long-term forecasting. in terms of thl :r influences
upon affected salmon populations.

We support the proposed ALIDC study. It should provide the basis for
determining project instream flow impacts and a reasonable assessment of
mitigative alternatives.

It is a~parent that the p~oposed instream flow releases are designed for
maxirnug power production and do not reflect biological needs. The 12,000
cubic feet per second (cfs) f igure for August reflects the maximum amount of
water that can be discharge without significant economic effects. It is our
understanding that the projec~ releases would be 10,000 to 12,000 cfs year
round. "0 consideration was given to the potential iapact of the project
during winter when flows of this magnitude might prove highly detrimental to
the fishery. The potential value of spiking flows during the spring to
facilitate smolt out-migration and f lush the sloughs of ice and debris is
discussed. However, these flows are not reflected in the proposed releases.

We consider it very important that the license application contain a specific,
detailed flow release schedule, which is designed to mitigate project impacts,
protect or ennance conditions for fish spawning, feeding. unrestricted fish
passa~e, out-migration. and provide overwintering habitat for fish in the
Susitna River. This schedule should be developed through a quantified



instream flow analysis which has been coordinated with the FWS, National
Hari ne Fisheries Service, and the Alaska Department of Fish and Gage (ADF&G).

In response to the APA request of 2 Sept~er 1982, the FWS, by letter dated 5
October 1982. prov ided input specific to the draft Exhibit E. ~e had expected
our co~nts to be addressed in the draft Exhibit E. This is in cogpl iance
with the FERC reco~endation that inforgatiop included at the initiation of
forga1 consultation, • ••• responds to the preliminary comments and
reco~ndat ions of the agenci~s.·~ Since this was not done, our 5 October
1982 letter should be made part of our for~l response on the draft Exhibit
E. As such, the points raised in that letter should be specifically addressed
in the Exhibit E submitted as part of th~ license application. ~~ny of the
points raised would be gost appropriately responded to in Chapter 2.

Avoidance of adverse impacts should, in compliance with the APA 11itigation
Policy document, and "EPA guidelines, be given top priority in the license
application. In particular, our concerns as to the decisions which led to
such project features as the ca~p/vi11age, transmission line routing,
construction access routing, turbine configuration, filling regime, flow
regime, etc., with regard to avoidance of imp~cts should be addressed.

Specific Comments

2 - BASELINE DESCRIPTIONS

2.3 - Susitna River Water Qual ity

(a) Physical Par~ters

(i) Water Temperature

- l1ainstem: Paragraphs 1 and 2: Those ~nths which are being referred to by
winter and s~r should be lndicated.

- Sloughs: Paragraph 1: The first step in under st anding the temperature
relationshlp between the Llainstem and the sloughs is to measure the tegp~ra
tures of both sites. This has been done . The relationship between the
mainstem and the sloughs regard ing temperatures (as well as other ~~ater

quality parameters) then must be established. This process, apparently, is
just beginning. To this end, one slough (19) has been examined. This exami
nat ion has focused, correctly, on the groundwater relationship. According to
Tony Burgess (Acres Agerican), in his Susitna Hydro Exhibit E Uorkshop presen
tation (12/1/82) on groundwater upwelling and water temperature in sloughs,
the groundwater regime can be ~deled, but locally the match is not very
good: The groundwater temperatures near the surface do not match the predic
ted temperatures. Continued study is obviously indicated for slough 19.
After an understanding is achieved for that slough, the program would need to
be expanded to other sloughs, possibly sloughs BA, 11, 19, 20 and 21. These
sloughs have been gore intensively examined than other sloughs in this reach
of the Susitna River. Ue recommend that this general pr09rag be undertaken.

~ FERC Application Procedures for Hydropower Licenses, Exemptions and
Preliginary Pergits. April 1982.



- Tributaries: Paragraph 4: The difference in tecperatures of the Chulitna
and Talkeetna R1vers should be referenced at least by ~nth. It would appear
that the cooler tegperatures displayed by these r ivers would be useful in a ~

assesseent of post-project tegperatures effects at the confl uence and further
downst r eac. Ye recoggend this be exacined.

liiU C!

- Freeze-ue: Paragraph 3: The i~pact of this process should be fully
explained 1n regar~to r1ver ~rphology and maintenance of the present
riparian zone.

- Wint~r Ice Conditions: Paragr~: Please refer to our comments on section
2.3 (a)(l) - Sloughs. The slouyhs should be identified by nugber, and
percentage to which the stategents apply.

(ii i) Suspended sedigents: The percent contribution, by season, frog the
maJor suspended Sed1gent sources should be indicated. An analysis of the
anticipated changes, by season, due to the project operat ion should be made.

(ix) pH: The pH range, from 6.6 to 8.1, is broad and should continue to be
~onitored. The potential exists for a lethal pH shock to occur to aquatic
life with a change of 1.0 pH. A change of this magnitude might be possible
frog a reservoir water release. A pH belr,w 6.6 may be harmful to fish
depending on the ~unt of free carbon dioxide present in excess of 100 parts
per million. Egg hatchability and growth of alevins could be adversely
effected at a pH range between 6.5 and 6.0. The need for a predictive water
quality ~del is apparent given the toxic heavy metals that occur in the
drainage. We recommend that one be utilized.

(d) Other Parameters

( i i i ) Others: The railroad right-of-way that parallels the Susitna River has
been sprayeawith various herbicides for vegetation control for a period of
years. Herbicides used include acitro1e, Z-4D, bromici1, and Gar10n (tordon) .
Streacs of primary concern are Chase, Indian, Lane, and Gold Creeks . A spill
of Garlon occurred in Lane Creek in 1977. Slou~hs located along the railroad
ri~ht-of-way could also be recipients of SOge of the herbicide spray. 110 fish
and/or wildlife tissues have been analyzed for food chain herbicide impact s in
the area. Due to the type of herbicide used, we are certain that detectable
amounts will occur over a long period of tige. Please incorporate this
information into your discussion.

Z.4 - Baseline Ground Uater Cond itions

(d) H~draulic Connection of nainsteg and Sloughs: It should be noted that the
sloughs provide valuable rearmg hab1tat for anadromous and resident fish.
Additional comments concerning the groundwater connection and current studies
are provided under Section Z.3 (a)( i) - Sloughs .

Z.5 - Existing Lakes, Reservo irs, and Streacs

(a) Lakes and Reservoirs: parat5aph 1: Project features include trans~iss ion

lInes, access roadS, transm1ss\On 11ne maintenance roads, ra ilroad staging



areas, etc. and should be examined within the context of this section. The
proposed Recreation Plan would lead to the encouragegent of impacts to
nuaerous lakes throuyhout the upper Susitna basin. Secondary igpacts
result ing froQ the project would expand igpacts to additional systegs.

2.6 • Existing Instream Flow Uses

(b) Fishery Resources: Reference should be Qade to burbot and Dolly Varden as
19portant resident speci~s.

(g) Freshwater Recruitment to Estuaries: parat:aph 2: It should b~ noted that
salt water intrusion and gixing would be rela ed to tidal action. · -

2.7 • Access Plan

(a) Flows: paragra~h 2: The use of regression equations in calculations of
peak and low flowsn lieu of actual discharge data should not be a substitute
for the collection of data, When sizing culverts for engineering integrity or
fish passage. Washouts due to undersized culverts resulted on the north slope
haul road and, more recently, at the Terror Lake Hydro construction site.

2.8 • Transgission Corridor: Base line inforgation on the transmission
corrldor froQ the dam sltes to the Intertie has been acknowledged as lacking
within the Exhibit. As with other project features, the Exhibit E should
provide base line data, iQpact assessQlnt, and gitigative planning. We
reco~nd that this be done for this project feature. For further COQm8nts
please refer to our letter dated 5 January 1982 on the Transgission Corridor
Report. We provided this letter as forg~l pre-license consultation and
continue to view it as such.

3 • PROJECT HPACT ON WATER QUALITY AlID QUANTITY

3.2 - Watana Development: Reference is made to Exhibit A. By letter dated 19
hoveLiler 1982 we requested a cOGlplete copy of all the Exhibits. This
inforgation has not be received.

(a) Watana Construction

~i) Flows: paratlaph 1: The significance of the loss of the one Qile reach
ue to construe on would more appropriately be assessed in Chapter 3, under

Fishery Resources.

(ii) Effects on Water Quality

• SUS~ended Sediments/Turbidity/Vertical Illugination: paraGiaph 2:
Antic pated suspended sedlrnent and turbldity levels should \e cogpared, by
month, to the ambient conditions. This would allow an ev~luation and
understanding of potential project igpacts. The acount 01 spoil which would
be generated and the extent to which grading and washing of gaterial would be
needed is not addressed. This has obvious igplications in regard to water
quality and spoil disposal. We do not at this time have sufficent data or
gapS with which to provide specific input. We would reco~nd to the extent
possible, borrow gaterial be obtained froQ within the future irnpoundaent area.



It is stated that, "downstream, turbidity and suspended sedigent levels should
regain essentially the Sage as baseline conditions." This would not appear to
be the case during the winter, when the ~ient conditions are crystal-clear.

- Contacination by Petroleum Products: Spillage of petroleum products into
the local grayling stream would have significant impacts on this fishery. An
oil spill contingency plan should be presented in the mitigation plan which is
in cogpliance with State and Federal regulations.

- Concrete Contamination: The types of potential problegs associated with
this activity should be identified and a pollution control contingency-plan
should be developed as a component of the proposed mitigation plans. Such a
plan must be in cogpliance with State and Fed~al regulations. The Uastewater
Treatment section (page E-2-37) is a IUch more appropriate level of analysis.

(iv) Impact on Lakes and Streams in Im~oundment Area: Discussions regarding
borrow and spoll materlals are extre~ y general. The potential sites,
quantity of material to be reaoved, or deposited, extent of cleaning that
wo o;d be necessary, and biological description of the sites to be disturbed,
should all be described. l1itigative analysis should address such issues as
timing constraints on various operations and measures required to reestablish
pre-project conditions for those sites which would not be permanently lost.

(v) Instream Flow Uses: Anticipated igpacts for flows greater than the one in
50-year event should be described. --

- Fisheries: Paragraph 2: The desirability of avoiding this fishery loss by
gating the diverslOn tunnel should be discussed.

(vi) Facilities: General input is provided in our comments on Chapters 5 and
10 . TIle declsions regarding the type, administration, and siting' of the
construction camp/Village were made without input from resource agencies. In
addition, the timing constraints placed upon the construction of this project
are no longer supported by economic studies •• (Chapter 10. General
Comments). The Exhibit should be revised to reflect updated forecasts.
Reference is made to Exhibit F. Although we have requested this Exhibit, it
has not been provided.

- Yater Supply: It should be noted whether or not the features described in
this section were coordinated with the Alaska Department of Environmental
Conservation.

(b) Iepoundment of Uatana Reservoir

(i) Reservoir Filling Criteria

- Minimum Downstream Taryet Flows: Paragraph 1: The factors that went into
this fishery vs economics tradeoff analysis for determining the appropriate
downstream flOWs should be discussed in detail. At the Susitna Hydro Exhibit
E ~orkshop (conducted on 29 November throuyh 2 December) it was indicated that
the analysis consisted of determining at what sugcer flows economic benefits
drop off. Given that the econoeic analysis upon which this is based is
generally considered out-of-date (Battelle Newsletter 14, Railbelt Electric
Power Alternatives Study), confidence in this analysis fro~ an econoeic
perspective ~st be low. From a fishery perspective, it is unacceptable.



para~raph 2: Once we have an acceptable instreaa flow regi~. several gauging
stat ons w1ll be necessary to assure proper flows. It should be recognized
that at least eight sloughs are located above Gold Creek and that several of
these currently support fish . Flows to maintain or. if possible. enhance the
productivity of these sloughs should be provided.

Paragraph 4: The out-Qigration of salQOn in the spring is as likely related
to Photo-period and development as the other factors listed. Very low flows
in the spring could cause gany of the juveniles to regain trapped in backwater
pools that are norgal1y flooded under pre-project conditions.

paratiaph 6: The proposed flows of 12 .000 cfs have not been demonstrated to
~aln\iln the integrity of slough gorpho10gy and provide the flushing flows
needed to clean fines out of gravel. Also. the potential problem of beavers
colonizing Qany of the sloughs. not being naturally controlled by flooding.
and therefore interfering with fish usage of the sloughs should be addressed.
Coupeting interests of aquatic and terrestrial project cogponents such as
salaon 1! beaver conflicts have been given minigal attention in the Exhi~it.

para&Taph 7: Adequate instre~ 'flows for the winter period should be
esta lshed according to fish requiregents. This is a critical period for
fish and even minor dewatering gay have significant deleterious effects.

(ii) Reservoir Filling Schedule and Iilact on Flows: Once an acceptable
lnstream flow study has allowed an evi!uatlon of various flow regi~s. an
acceptable filling regime for the project which would ~iniQize impacts to
aquatic resources can be developed. The proposed filling regi~ has been
est~blished upon an inadequate biological information base.

(iii) River Morphology: Paragraph 3: The potential negative impacts on slough
areas downstream of Talkeetna due to decreasing the recurrence intervals of
what are now ~an annual bank-full floods are not addressed.

(iv) Effects on ~ater Quality

- ~ater Te~erature: The timing and consequences of the filling regi~ on
downstre~ egpera'fures should be better defined. Just as QOdeling needs to
define operational thermal changes. the thermal processes should be QOdeled
for the filling period. From this we may be able to consider mitigative
measures.

- Suspended 5ediQents/Turbidity/Vertical Illumination

• Watana Reservoir: Paragraph 3: Discussion should be provided on the impact
of water quaJ1ty Changes on the photosynthetic process downstream of the
res~voir. '

Paragraph 4: It is stated that. • ••• the river will be clearer than under
natural conditions. · This may be true during the SULlder. however. it is our
understanding that this will not be the case during the winter .

• ~atana to Talkeetna: ~e believe the increase in winter turbidity might be
more important 1n terms of potential f ishery impacts. Quantification of
potential changes should be provided. The ~thodology by which the su~er



turbidity levels were established and why it is not applicable to predicting
winter conditions needs to be explained.

• Talkeetna to Cook Inlet: Anticipated changes during the winter should be
dlScussed.

l!l-Effects on Groundwater Conditions

- Igpacts on Sloughs: Paragr~: The potential impacts on slOUgh habitats
are not clearly descr16ed. theiQiscussion provides the igpression that ther~
is a greater understanding of the groundwater relationship between the slo~ghs

and mainsteg than is warranted by studies to date. Please refer to our
couuents under Section Z.3(a)(i) - Sloughs.

ParagraPh 4: It is indicated that re_uced staging would result from the
decreased winter flows. The potential impact should be addressed in regard to
the potential to dewater spawning and rearing habitats.

Paragraph 5: Although the temperature relationship of the ~insteg and
sloughs does not appear to be well understood, discussion should be included
on this potential impact, particularly during the second year of filling when
the differences from pre-project conditions are greatest.

(vii) Effects on Instream Flow Uses: Please refer to our comments on Section
!:Jla)li) - SloughS, and 3.z(6)lv) - I~act on Sloughs. The statements of no
temperature effec~s are not supported bY data or citation. The reduction of
flows through these sloughs is not quantitatively defined. The loss of
scouring flows to clean fines, remove beaver dlQs, and clear ice could result
in significant loss or degradation of slough habitat for fish.

(c) Watana Operation

- Minim~ DownstrelQ Target Flows: The criteria are not provided which led to
the development of the "target" flows. Apparently, no consideration is
provided concerning maximum flows, which may be a more important consideration
during winter than establishing a minimum flow level.

1: The potential impacts of the
~wa~e~r~ye~a~r~~~e~x:;ege~~r;o~u~grr~S~o~u~~e"'·fullY addressed. The effect of this
naturally occuring event should be described in regard to Watana operations,
how downstreag flows would be maintained and how it would effect the
biological resources. For exagple, we suspect that higher downstreams flows
would be necessary to allow entrance to sloughs during this period.

• Daily Operation: In that the Devil Canyon development may not come on-line
~many years, lf ever, consideration should be given to operations without
the Devil Canyon dam. A greater level of concern and discussion should be
forthcoming on avoidance of potential impacts to the sloughs above Gold Creek.

- F100cis

• Spring Floods: paratiaph Z: In that spring floods are part of the
pre-project regime, d~cusslon should be provided as to the igportance of this
p~enoQ8non and whether or not post-project siQUlated spring floods should be
iI'cluded in the post-project flow regime.



(ii) River llorpholoyy: Parayraph 2: The discussion on ice process should be
expanded.

Parasraph 3: The discussion leads to a view that eventual loss of the slough
habitats is inevitable. The flow regi~~ proposed does not counteract this
potential probleg. Avoidance of this impact through flow QOdifications is
consistent with the APA f.litigation Policy document and IIEPA. It illustrates a
low level of biological consideration in the formulation of the proposed
instream flow regige.

(iii) Water Quality

- Water Temperature

2: 1982 data fro~ Eklutna
Lake,"=;';wr:T.c:C-';::'a~a:-::n::a';i:e~s~e:::r::::v=oT.r:--i-=s=e~x::p:=ec~e~T.:o~~~m!T:c"", "=w-=as presented at th e
Susitna Hydro Exhibit E Workshop. During the winter, Eklutna Lake showed
temperatures ranging froD 00 to 3.6ot in the upper 2 IlII!ters, dropping to
isothermal conditions below this depth. If Watana Reservoir exhibits a
similar shallow winter stratification it would appear that Watana could not be
operated to, • ••• take advantage of the temperature stratification within the
reservior.·

para~raphs 5 through I: Given that the temperature godel has only been run
for ive ~nths ana-has only one year of data for that period (1981) this
discussion must be considered speculative. It is our understanding that input
for this ~del is lackin9 because previous data was tailored to an earlier
temperature ~del which is no longer considered applicable to this project.
It would seeg"pr_ture to place ~uch faith in the new IilOdel based on the
minimal level of testing to date. We recomgend that data from two full years
be inputted to the model and the results be provided in the Exhibit E.

Parayraph 8: This suggests that winter outflow temperatures between 10 and
40C can be selectively withdrawn through a multi-level intake structure.
This would be dependent upon the thermal profile of the reservoir during the
winter, a period which has so far not been modeled. The statement suggesting
that one degree water tegperatures can be selectively obtained is
speculative. It is also in conflict with the information provided at the
Susitna Hydro Exhibit E Workshop where Eklutna Lake was presented as a godel
for Watana Reservoir. Eklutna Lake showed winter temperatures between 00
and 3.60C within the upper two meters of the surface. If Watana Reservoir
shows a similar winter stratification one should not expect to be able to tap
temperatures other than 40C with the proposed multi-level intake structure.
It WQuld have been appropriate to reference the Eklutna study findings here as
is done on page E-2-61 •

• Slou Water Tegperatures: Paragraph 1: Please refer to our comments on
ect on"2.3(a}{1) - slouijlis.

- Ice: Paragraph 1: It should be clarified as to what would be the impact of
the reduced contrTbution floCl the upper Susitna River. EstiCliltions of
post-project ice staging should be compared to pre-project conditions and the
methodology by which the predictions were made should be explained, and/or
referenced.



paragra¥h 2: How ice is lost to the syst~, post-project, would dragatically
change rou pre-project conditions . The igpact of this gajor change in this
river ine system should be thoroughly explored, not gerely noted.

- Tur bidi ty: para;¥aph 1: Please prQvide an explanation as to why, "Turbidity
1n the top 100 fee of the reservoir is of primary interest."

- Nitrogen su¥ersaturation: Discussion should be provided specific to the
fixed-cone va ves. It is stated that the valves would discharge spills up to
a one in 50 year event, but we have no indication of the anticipated extent of
their use. Withdraving vater frOQ the hypol1l1lnion they vould often be
counterproductive to wt.~t is intended to be achieved through use of the
gulti-level intake. The potential for thermal shock in fishes, or shock due
to rapid shifts in other vater quality parameters, should be evaluated. Rapid
water level changes would also be an obvious result of their use, particularly
between the dag face and the powerhouse.

3.3 Devil Canyon Developgent

(a) Watana Operation/Devil can~on Construction: para~a~h 1:
Exhibit Ahas not been provide, although we requestea-1 •

The referenced

lii) Water Qual lty

- Concrete Contagination: Please refer to our c~nts on Section 3.2(a)(ii)
- Concrete Contag1nat10n.

(vi) Facilities: Decisions regarding the Devil Canyon support facilities were
made without input from resource agenc ies.

- Construction, Operation and ~~intenance: The,". appropriate
preventative teChn1ques ••• j should be described, and incorporated into the
Qitigation plan.

(b) Watana Operation/Dtvl1 Canyon Il:IIloundment

(iii) Effects on Water Quality

- Water Teeperature: The ability to continue to selectively remove very
narrow tegperatures bands would depend upon numerous unknowns; assuming the
ability exists vith operation of Watana alone. Removal of such a sizeable
quantity of water in so short a period of tige certainly would have
igpl ications for one's abil ity to select tegperature bands during certa in
tiges of the year. It should be stated that the tegperature Qadel upon which
this all rests only has input from five months of one year.

- Support Facilities: Please refer to our comments on Section 3.3 (a) (vi) 
Construction, Operation and Maint enance.

(vi) Instreag Flow Uses: It is our un,:Ierstanding that significant losses to
the eX1st1ng fisher1es would result. ·~e basis for the statp.L~nt that, ' .
additional fishery habitat wi ll becoL~ available ••• ' with Devil Canyon
Reservo ir should be explained in detail.



(c) Uatana/Devil Canyon Operation

(i ) Flows

- Project Operation: It is indicated in the Feasib ility Report Vol . I, page
l~-!Z , that compensation flow pumps would be installed. An explanation as to
the function of these devices, their purpose, the flows which they would
provide, whether or not they are to be installed in one dam or both, how water
from this source would effect the water qual ity parageters of the water
released frog the powerhouse, and the basis for the flows which would be
provided ~rOQ this source should be provided. We vould also like to see an
explanation of the fixed-cone values regarding their expected period ic ity of
use (at least by gonth) and impacts on water quality parageters and flow
levels.

(ii) Effects on Water Qual ity

- Uater Teileratures: Since Devil Canyon Reservoir has not yet been godeled,
the rationa e for this discussion should be presented . The thermal godels for
Watana and Devil Canyon should provide inforQation on the following :

(1) The temperature profile, depth to isotherma l conditions, and tiging
of gixing;

(2) The timing of winter stratification;

(3) The extent of turbulence that would be generated at the reservoir
intake; and

(4) The capability of the int ake structure to select from one temperature
layer in a stratified reservo ir.

This should be included in the Exhibit E.

- Ice: Please refer to our comments on Section 3.2 (c)( iii) - Ice.
!nforuation should be provided on the extent of scour in the sloughs under
winter and spr ing break-up conditions. Discussion shou ld address where the
ice front would develop under "worst case" conditions for post-project Watana
and Watana/Devil Canyon operations. Fluctuat ing high power degand in a record
cold year and a record warm year should be discussed. Scenarios which would
produce over-topping of river ice and multiple break-ups which may scour the
river channel should be described.

- N i tr o~en Supersaturat ion: Please refer to our comments under Sect ion
3.3(cl( I - ProJect Operation.

- Facil ities: Eros ion control ~asures should be descr ibed and incor porated
into the git igat ion pla~.

3.4 Access Plan Impact s: Paragraph 2: Reference is made to Exhib it A. By
letter dated 19 Noveciber 1982 we requested a complete copy of the license
application. We have not yet received this Exhibit.



(a) Flows: Accurate discharge info~ation on the creeks is needed to insure
proper culvert sizing for fish passage. Utilization of culverts rather than
bridges could result in lJOre blockages to grayling migration due to beaver
activity.

3.5 Transgission Corridor Igeacts: Please refer to our letter dated 5 January
1982 regarding the TransClissl0n Corridor Report.

5 - f.lITIGATIOll. ENHAt«:EJ.1Elrr. AIID PROTECTIVE I£ASURES

5.1 Introduction: para~a~h 2: It is stated that. "••• mitigative
geasures." were incorpor~e • ' ••• in the preconstruct ion planning. Cfesign.
and scheduling." yet we see construction cagps/villages which were ~ l anned

with no outside coordination with resource agencies. or even consideration of
alternatives. The transmission corridor from the Watana dam was also planned
with essentially no resource agencies input. We see scheduling. (based on an
out-of-date economic analysis). determining access routing. timing of
construction activities. and reservoir filling with no input from reso~rce

agencies. This has precluded an objective examination of alternative
mitigation geasures.

11inigul'l flows are proposed with the iClpression that they were arrived at
through an as yet undisclosed fisheries vs. economic tradeoff. In the draft
Exhibit E we have an evaluation of economically determined flow releases. the
basis for which are no longer accepted by the economists that developed them
(Battelle Newsletter 14 (Final). Railbelt Electric Power Alternatives Study.
December 1982). competing against flow releases. The 12.000 cfs flow release
is apparently the C1aximum discharge for August without significant economic
effects.

Ue suspect that the flexibility for providing instream flows. once this issue
has been resolved. is highly dependent upon the hydraulic turbines which are
selected for the project. We rec0Qm8nd that a tradeoff analysis be presented
to display the relationship of different hydraulic turbine ccnfigurations with
both a one dam and two dam configuration related to gaximizing flow release
options vs gore flexible turbine systeg alternatives. If tr~ proposed
turbines--.in either dam. would adversely effect future instream flow options
then the decision as to the preferred turbine configuration should be deferred
until a specific. detailed flow release schedule. developed through a
quantified ;nstream flow analysis. is agreed upon which would mitigate impacts
or enhance conditions for spawning. feeding. passage. out-migration. and
overwintering in the Susitna River .

The proposed gulti-level intake structure would provide the flexibility to
select a desirable temperature regime only if the temperature bands exists in
the reservoir of sufficient size and of sufficient depth. It has not been
established that the multi-level intake would provide sufficient temperature
control. At present. Watana Reservoir has been thermally modeled for five
gonths of one year. It is our understanding that this is insufficient to even
test the model for the five months for which it was run. Devil Canyon
Reservoir has not been modeled. yet the recent incorporation of a gulti-Ievel
intake here leads one to believe the applicant expects this reservoir might
stratify. Ue reco~nd that godeling be carried out for both reservoirs.
throughout the year. and the resultant data be incorporated into ~ river



tegperature r;odel. This should be based upon two years of data (e. g. 1981 and
1982) and presented in the license application.

Reference is gade to the incorporatio~ of fixed-cone values to prevent
nitrogen supersaturation. The frequency, periodicity, and anticipated voluge
of use is not addressed. Since they would be drawing upon water very low in
the daQ and then du~ping an unknown volume of this water into an essentially
dry riverbed we would expect potential ad.erse igpacts to the ~itigation flow
and temperature regiQ8s. The potential effects upon icing conditions and,
depending upon the time of year, salgon movements needs to be assessed. We
recoggend that these potential impacts be discussed in the Exhibit E.

Paragraph 3: The ir.portance of monitoring construction practices, operation
and galntenance and genitoring of mitigation is recognized in the APA
Mitigation Policy document. How this will occur needs to be examined in the
Exhibit E. We recommend that a panel of appropriate State, Federal, and local
agency personnel be established, at project expense to genitor project
construction, operation and maintenance. The mo~ :toring panel, mandate, and
operational mechanisms should be discussed in the license application.

5.2 - Construction: Please refer to our cOmDents above, Section 5.1 :
paragraphs 2 and 3.

Paragraph 2: Please refer to our discussion of instream flows under Sections
5.1: ~2, 3.2(b)(i) - '1inimum Downstream Target Flows, and 3.2(c)
- Mini~ream Taryet Flows. Addltl0nal pertlnent comgents can be found
throuyhout. The statements contained in Section 5.3 can only be considered
speculative, to date there are no studies to support them. Only one s lough,
Identified as ,g, has received detailed study. In the November 1982 draft
report provided at the Susitna Hydro Exhibit E Workshop, Preliminary
Assessgent of Access by spawn in~ Salgen to Side Slou~h Habltat above
Talkeetna, the author noted tha until the 1982 field data are analyzed, any
stateQ8nts regarding stre~lows necessary for chum salgen access to the side
sloughs are provisional. It should also be recognized that the examination of
slOUgh access flows is not only without support, but one dimensiona l. 110
analysis is put forth to examine other life phases of fish, or project related
changes in water quality parameters.

paragra~h 5: ·Changes in downstream river gerphology have not been fully
assesse. It is premature to conclude that no mitigation would be necessary .
The lack of ice scour and flood flows may cause slOUghs to silt in and gay
reduce natural cleaning processes necessary to maintain productive spawning
substrate and rearing areas.

pararfaph 6: It would seem appropriate to examine, in the Exhibit E, gethods
of m 19atlng the potential thermal effects anticipated during the filliny
period, to include extending the f illing period.

5.4 - l1 itigation of Watana Operation Iepacts

(a) Flows: para~a~h 2: Please refer to our co~nts under Section 5.1:
paragraph 2 and ec 10n 5.3: ?arayraph 2.



paragraSh 3: It is stated that. · Wat ana. when it is operating al: ,e. ~ i l l be
operate primarily as a base load plant.· Please discuss the extent to which
it is intended to be operated as a p~aking facility. Of particular concern
would be how it gight operate under worst case conditions. such as fluctuating
high power degand during a record cold year. The igplications of scenario~

like this should be explored in the Exhibit E if Uatana is being proposed for
periodic peaking use.

(b) Te~erature and D.O.: Please refer to our comaents addressing the
gulti-\!vel intake structure and reservoir tegperature modeling in Sections
5.1: ~arayra~. and 3.3(:,}(iii} - Water TeGperature. We have provided
addit ona coggents on the~e s~bjects throughout. --

(c) Nitrogen Supersaturation: Please refer to our discussion of the
1llted=cone valves under Sections 3.2(c}(iii} - Hitrogen Supersaturation and
5.1: Paragraph 2.

5.6 Mitigation of Devil Canyon/Uatana Operation

(b) Teeperature: Discussion should be provided as to why gulti-Ievel intake
ports are proposed at Dev il Canycn. It would appear that it has been
concluded. without benefit of a thergal reservoir L~del. that Devil Canyon
would stratify.



Chapter 3. FISH, IIILDLIFE, ArlO BorA/HCAL RESOURCES

General Corngents

Fishery Resources of the Susitna River Drainage

Periodically in the Fishery Section are disclaigers such as, "Much of the
discussion is based on professional judg_nt," (Section lo2, page E· ·3-3). or
"Many of the stategents are speculative ••• and ••• unsupported,· (Section 2.3,
page E-3-~6). Other statements let us know that ongoing, or planned studies,
will fill these nugerous data gaps to allow a quantification of the resources
and iQpacts (Sections 2.2(b)(ii), 2.4(b)(ii), 2.5, 2.5(c)(ii), etc.) and let
us go beyond, "the conceptual mitigation plan,' (Section 2.5, page E-3-116)
which is provided in this chapter. Recognizing a prob1eg does not, in ard of
itself, correct it. lie are concerned that the Fishery Section genenlly fa11s
to quantify the existing resources, fails to quantify the potential igpa(~s,

and fai ls to provide specific Qitigation geasures to deal with identifi~I,

quantif ied, adverse igpacts. Once we have potential Qitigation geasures .
these pr,posals would need to be evaluated, for exagple, in regard to
potential iQpacts on: project costs, design, and feasibility; socioeconcGic
considerations; and fish and wildlife resources ether than those for which the
Qitigation is targeted. This type of evaluation would forg the basis of an
acceptable environgental impact statement and should be provided as part of
the license application.

The ongoing and planned studies which are frequently cited (Sections
2.2(b)(ii), 2.4, 2.4(b)(ii), 2.5, 2.5(c)(ii), etc.) should be fully ident 'lfied
so we can exagine theQ in regard to their scope. We cannot, otherwise,
detergine what needs to be done and what is being done (with assurances that
it will be done).

Potential impacts are frequently Ident if ied in the Fishery Section, such as
loss of the apparently iQpor t ant high spring flows for out-Qigrations (Sec':ion
2.3(a)(ii)), and 40C flows during the second sugcer of Watana Reservoir
filling (Section 2.3(a)(ii)). Potential Qitigation to contend with these
anticipated adverse impacts are suggested, such as spiking spring flows
(Section 2.4(b) (ii)) and installing a fifth portal on the ~lti-level intake
structure (Section 2.4(b)(ii) (SIC, iii]). If these Qitigation proposals nave
valfdity, then they should be incorporated into the design and operations
proposal.

~titigation measures which are proposed should have proven success in Alaska,.
or in a siQi1ar environment. If the proposals are not proven, then they wOlild
need to be deQonstrated effective in the project area. For example, hatchery
propagation of grayling Qay need to be d~nstrated as an effective
alternative since grayling hatcheries have not been partic ~larly successful in
Alaska. Likewise, the proposed slough godifications are unproven and thus
should also be deQOnstrated in the Susitna systeQ before project operation.

lie support the establishQent of a ~Dn itor i ng program funded by the project,
containiny a board of representati\ o. from appropriate State, Federal, and
local agencies . The board should ~ ~ve the authority to recocrnend project
1iI0dification lileasures to assure th<:t Qitigation is effective. The p:'ocedure



by which th is would occur should be incorpor at ed int o the l icense as an
art ic le. This type of gonitoriny program should be discussed in the
~i t i gation plan.

Botanical Resources

At the recent Susitna Hydro Exhibit E Workshop, 29 Ilovegber to 2 DeceGDer, we
were pleased to learn of the recent efforts to coordinat~ botanical and
wildlife data needs . Vegetation types within the project area are apparently
now being subcategorized and remapped on the basis of gore recent,
larger-scale photography and additional field work. Analyzing the value of
vegetation as part of wildlife habitat, an inforQation need we have
consistently cited (e.g . FYS letter to Eric Yould, APA, 5 October 1982), w11l
better al low quantificat ion of project iQpacts and the development of
git igative geasures . However, these efforts render the current Botan ica l
Resources Sect ion at least part ially obsolete.

Because there is no explanat ion of ongoing stUdies , the reader is left with
the perception that vegetat ion stud ies have been completed. Wa recommend that
descr ipt ions of the fol lowi ng be provided in the Exhibit E: (1) current
r egapping efforts for both overall vegetat ion and wetlands; (2) plans for
suager 1983 ground truthing of this data; (3) 1984 fie ld work wh ich gay be
necessary for verifying wetlands; (4) proposed productiv ity studies relative
to project moose studies (see Sect ion 4.2(a)( i), page E-3-204, paragraph : and
Section 4.3(a)(I), page E-3-281, paragraph 3); and (5) schedules for
co~plet ing these invest igations and analyses in conjunction with overall
mitigation and project planning. Such information is prov ided, to some
extent, relat ive to the Aquatic Studies Program. Sect ion 2.5.

In general, the descr iption of vegetation types and potential project igpacts
is thorough. St i l l, a gajor prob leg with th is :ection involves incogplete
coverage of wetl ands. M i n~r prob legs involve the need for SOge add itional
gapS and tables. and confl ict ing citat ions of f igures and tables (e.g.
ref err ing to Figure WI and Tab le W3 as Figure E.3.Wl and Table E.3 .W3 in the
t ext).

Wildl if e

We found the Wildl ife Sect ion both too general and incogplet e. Jud~ntal

stategents are rarely referenced (e.g. page E-3-376, last paragraph)
qua l itative terus are seldom defined (e.g. page E-3-315. last paragraph; page
E-3-310). Perhaps gost critical is the ~inimal detail and coverage of the
mitigation plan.

Lack of quantif icat ion is a ser ious problem throughout this sect ion. Wh ile
basel ine popu lat ions are occasional ly estigated. iQpact s are typ ica lly
qual ifi~~ on ly as major or ginor , and no values are provided for those
mi tigation geas~res wh ich are r ecoggended.

Ue are highly concerned wi t h the lack of attent ion t o habi t at values. although
we have r epeat edly cited the need for project evaluations to consider habi t at
values as we l l as populat ions (please refer to PUS l ette~s to Eric Yould. 5
October 1982, 5 January 1982, 23 June 1980, and 15 lloveGDer 1979; and
testi~1 ny of LeRoy Sowl, FYS. before the APA Board. 16 Apr i l 1982 ). We



a~prec;ate the initial efforts to evaluate habitats for furbearers and birus,
and the reported plans to ~~del carrying capacity for goose. Yet we see no
evidence of how such evaluations will be continued, expanded to other species,
anu most i~portantly, used in deve10piny ti~ly, co~prehensive ~itigation

~asures, which are an integral part of project plans.

Where population info~tion is provided, it is for the current situation . No
accountiny is given for long-term habitat potentials, for exagp1e, (1)
habitats ~y be able to support greater populations over the long-term (e.g.
pine ~rten near Watana Creek); (2) habi~at values ~y decline as, through
succession, vegetation proceeds to more ~ture stages which are less
productive for QOose; or (3) harvest ~nagement goals may be ggdified and
caribou populations allowed to increase to where available habitats are more
co~p1ete1y stocked.

We reco~nd providing information on continuing studies (including habitat
QOde1ing) and how data gaps identified here, in previous agency co~nts, and
the August 19B2 Adaptive Environ~nta1 Assessment (AEA) Uorkshop will be
answered. Our Specific Coggents below, further address this need. Another
~ajor prob1e~ is that the Ui1d1ife Section is not integrated, nor is it
consistent relative to i~pact potentials and.~itigation options with other
sections in Chapter 3 or with other chapters in the Exhibit E. For exagp1e,
in Chapter 3 the i~pacts discussions are based on no access along the
tr4ns~ission corridor; in Chapter 5, such access is assu~d (section
3.7(c)(i), paye E-5-84).

Not only do we reco~nd that this prob1er.J be corrected, but that evidence be
provided as to this section has been inteyrated into project designs and
scheduling. That integration is most critical with regard to the ~itigation

plan. Infor~tion should be provided on the mechanism for notifying project
enyineers of key wildlife areas and at the SaQe ti~ for the engineers to
notify the environ~ntal consultants and resource ayencies of desiyn changes
or ~itiyation measures they believe are unfeasible. Additional informatio~

should be provided on the process t~ be followed for finalizing and then
imp1egenting ~itigation requirements.

Integration of the various report sections would be aided through an overview
discussion of overall project objectives for wildlife, fisheries, vegetation,
recreation, land use, and socioecono~ics.

Presently we find apparent objectives of the Wildlife Section often contrary
to recreation or socioeconomics; within the Wildlife Section, objectives for
one species may conflict with those for another species.

Because of the vo1u~inous nature and complexity of material involved. it is
difficult to assess population status, habitat values, impacts, and ~itigation

for each species relative to all other species. This is particularly
important where ~itigation for one species may be at the expense of another,
as above. Thus we suggest some type of su~ry chart which would show, by
species: (1) populations; (2) habitat types and values; (3) status (f ; e ,
increasiny/decreasing, upper/lower basin, etc.); (4) values (co~rcia1,

recreational, and/or subsistence with QOnetary figures where possible); (5)
past and present harvest effort. success, and ~nagement restrictions; (6)

.........iBRactsj and (7) ~itiyation alternatives. Please refer to our sug~~e.st.i.o.n.s.............



~nder Section 3.4 for evaluating mitigation alternatives as prioritized under
flEPA guidelines. The schedule for filling resultant data gaps could then be
o~tlined; additional mitigation needs or tradeoffs in benefits/impacts would
also be obvious.

We rec~~end quantifying the level of mitigation to be achieved by different
measures. This is particularly important where management policies are
unclear (e.g. hou:ing and transportation of workers, harvest regulations, and
prohibitions on use of the access road pre- and post-construction will
determine the magnitude of project impacts).

Finally, we are concerned that although the fragmentation of project impacts
by project feature allows for a more comprehensible analysis, the report lacks
a broad overview. Cumulative impacts are generally ignored. We recoggend
that such impacts be compiled in conjunction with a list of unavoidable
adverse impacts.

Lack of key data has made it essentially impossible to more than outline the
types of measures which should be included in the mitigation plan. In many
cases, no evidence is provided for the proven success of recommended measures
in Alaska or similar environments. For such unproven measures, demonstration
projects should now be established or back-up mitigation measures outlined for
implerJentation if unproven measures fail (e.g. blasting to enlarge the Jay
Creek mineral lick, provision of artificial raptor nests).

The ~~nitoring program we recommended under the Fishery Section should also be
extended to wildlife resources in the project area.

Specific Comments

1 - IllTRODUCTI 011

1.2 - Imtact Assessments : para~a~ I: Please refer to our Fishery Section 
General omments regarding quan i cation and the status of the project
studies.

Paragraph 4: Several of these references do not appear in the bibliography.

1.3 - tHtigation Plans: paragra,h 8: Avoidance of adverse impacts rarely
appears to occur, particularTY n regard to project features. For example,
missed opportunities to avoid adverse fish and wildlife resources impacts
exist in: project scheduling; mode and routing of construction access;
recreation planning; siting, administration, and type of construction
camp/village; and instream flow regime.

The ~~nitoring program, which has been supported in several Chapters, should
be fleshed out. The program should provide for participation by appropriate
representatives of State, Federal, and local agencies, be supported by the
project, and be able to reco~end changes in the mitigation program to be
adopted through a uechan ism estab Iished in the I icense, mutua lly scceptabIe to
all concerned bodies.



2 - FISHERY RESOURCES OF THE SUSITt~ RIVER DRAInAGE

2.1 - Overview of the Resources

Jd) ~election of Project Evaluation Species: para~alh 4: Ieproving habitat
conditions for an evaluation ~~~C1es would be help u to other species with
sicilar habitat requisites. However. we would expect other species. with
habitat requiregents that conflict with evaluation species. to be adversely
affected. In addition. we recOQQend Dolly Varden and burbot be included as
evalution species for the Susitna River downstreag of Devil Canyon.

paragra9h 6: It is stated that. "Ieproved conditions in the cainstem are
expecte to provide replacement hab itat••• Juvenile overwintering habitats are
not expected to be adversely affected." We are unaware of specific data to
support these stategents.

Paragraph 8: Evaluation species and life stages should be listed for the Cook
Inlet to Talkeetna reach.

(e) Contribution to Comcercial. Sport. and Subsistence Fishery

(f) Comercial : Species speci7'ic cccpartsons are r.lade of c',mercial harvest
to escap~nt. Perhaps a better gauge would be to provide estieated
contribution to the cOlllJercial harvest. as is assessed in Chapter 5 (page
E-5-7D). or estiClated contribution to the run. This. howe'/er. also would
~irnplify the systems contribution. but would at least provide reviewers with a
better understanding of production.

(if ) Sport Fishing: parawatli 2: If more recent surveys Ire available. this
section should 1ncorporateem.

(i i f) Subs istence Harvest: The following three AIlF&G reports would allow for
a-core 4xpansive discussion of this icport ant topic:

1. Foster. Dan. november 1982. The Utilization of King Salmon and the
Annual Round of Resource Uses in Tyonek. Alaska. ADF&G . 55 pp. +
appendices .

2. Stanek. Ronald. Jawes Fall and Dan Foster. March 1982. Subsistence
Shellfish Use in Three Cook Inlet Villages. 1981: A Preliminary
Report. ADF&G. 17 pp. + appendices.

3. Webster. Keith. April 1982. A Sucmary Repor. on the Tyonek
Subsistence Salmon Fishery. 1981. Upper Cook Inlet Data Report
number 81-3. ADF&G. 16 pp , + appendices.

2.2 - Species BiJlogy and Habitat Utilizaton in the iusitna River Drainage

(a) Species Biology

JJi!) Resident Species



- Arctic Grayl ing: Parayraph 8: The stategent that. ·Assuging other
conditions for spawnlng are favorable•••• • should be expanded to allow an
understanding of what these other conditions are and why we should assuQe they
would be favorable.

(b) Habitat Utilization

(ii) Talkeetna to Devil Canyon

- r~inst~ and Side Channels: References are gade to low flow and gaximum
1TOW.--rhe flows should be quantified so that an understanding of potential -
project igpacts and ~itigative flows can be related to how it would influence
habitat.

~ecies OCcurrence and Relative Abundance: The baseline inforgation and
analysis should incorporate the 1982 field season data.

- SIOU~ Hab it~t: Paragraphs 2 and 3: The effects of various flow levels
Should e referenced by tile nuiiler of sloughs wh ich would be iClpacted by the
particular problem and the relative iClportance of the effected sloughs in
tergs of salmon habitat.

~!r!9Ta9h 4: The basis for the intragravel teClperature stategents should be
proVTde • whether conjecture or based upon a study of X nUClber of sloughs.

~SJ gn i f i cance of Habitat

••Saloon: Paragraph 2: The relative value of tributary sites (mouths?) y~

sloughs gay be a reflection of ease of study. or effort.

2.3 - Anticipated Igpacts to Aquatic Habitats: Paragraph 3: Please refer to
our discussion under Fishery Section - General Cog;ents.

(a). Anticipated Igpacts to Aquatic Hab itat Associated with Yatana Dam

ii) Construction of Watana Dag and Related Facii ities

- Watana Dag

~Ch~nyes in Yater Quality: Although turbidity levels may be decreased. on the
average. throu!lhout the year. a oore appropriate iRlpact evaluation would be to
examine turbidity levels by season or month !! aquatic life stage.

parastaph 11: EXaClples of • •• . good engineering practices. and a thorough SPCC
plan. should be prOVided in ~e mitigation plan. The abbreviation of the
plan ~h ou ld be spelled out•

•Direct Construction Activities: para!baph I: "aterial sources should
gene\allY be confined. unless unavoida Ie. to that area wh ich would be
inun~ated by the iClpoundment. or upland sites. In that the Devil Canyon daCI
is not ~ certa inty. rehabilitation of Cheechako Creek should be planned.



Joyce, Rundquist, and 1I0ulton (1980) is referenced several tiges . We request
that this reference be provided, and the pertinent discussions from this paper
be incorporated into this section.

=lIatana CaL~s, Village and Airstrips

.Construction and Operation of ca~, Vi11ale and Airstri~s: Paragraph 1:
~ference is made to EXhibit Awh en has no been provlde , although we have
requested it•

••Indirect Construction Activities: We expect secondary impacts, avoidable
and unavoidable, to be ~ch greater than that indicated by this discussion. -Ye
provided comgents on this topic in respanse to &ppropriate Chapter 5 sections,
where this topic is also inadequately discussed.

iii) Filling Watana Reservoir

- Watana Reservoir Inundation

.1~insteQ Habitats: Paragraph 4: Although overwintering habitat would be
lncreased, the overall ililpaet would probably be a net loss of habitat value.
The discussion does not ident ify what species might benefit frolil this increase
in overwintering habitat .

P.r~Yraph 5: The basis for the staternent, "Reser voir temperatures in the top
100 ft are expected to be in the range of 10 to ZOC," should be provided.
First, the reservoir temperature lilOdel has not been run for the period
Hovember through May. Second, the staternent is in apparent conflict with the
inforr.Jation provided at the Susitna Hydro Exhibit E Workshop in which Eklutna
Lake was presented as a QOdel for Watana Reservoir. Eklutna Lake shows winter
tenperatur,s between 00 and 3.6OC within the upper two ~ters.

=Talkeetna to Watana Dam

.Mainstelil Habitats: Paragraph 1: In that the river would no longer be clear,
tne effect of thi :. Change in turbidity upon QOvernent of juvenile salmon and
resident fish should be addressed.

Par~graph 4: Tt.e apparent importance of ~le receding limb of high spring
flows to sti~late out-migration is noted yet we see no effort to sigulate
this in the recomcended instream flow regime.

paragra~h 9: It is recognized that the outflow telilperatures during the second
open-wa er season could have substantial adverse ililpacts . This problem in
relationship to how it was handled at other hydropower projects should be
discussed •

•Side-Channel Habitats : paragra~h 3: Unt il an adequate instrealil flow study is
conducted, these stater.ents wli rer.Jain speculative.

par!9r~ph 4: It shuuld ue stated whether or not rearing habitat is considered
TIrdlte •



parageaph 5: The decreased tegperatures expected would probably counteract
any enefits derived through decreased suspended sediments •

•Slough Habitats: The potential igpacts during filling should be discussed.
Flows and temperatures would be changed from ambient. Until the ground water
relationship, in regard to flows and temperatures, is adequately established
the potential for impacts should not be dismissed. Uhether or not the colder
second year releases would have a delayed temperature effect upon the sloughs
should be examined.

Paragr~~: It should be explained that the basis for these stateQ8nts is
pre1iminary results from an examination of one slough ('9).

Paragr~hs 4 and 5: The slough which had a backwater form above 14,OOOcfs
shouTd-Se ident1fled. It is not explained whether this is typical of all
sloughs, some sloughs, or. even just that one unidentified slough. It is
apparent frog this section that 12,OOOcfs would hamper or restrict passage of
adults into an undisclosed proportions of the sloughs and would not create a
backwater effect for an unknown proportion of the sloughs. ~e biological
basis by which 12,OOOcfs was chosen as the preferred flow for August should be
explained in light of the discussion of this section •

•Tributary Habitats: paragra~h 4: It is noted that some creeks may become
perched under the proposea-f 111n9 schedule. The desirability and feasibility
of altering the filling schedule to avoid this impact should be discussed.

- Cook Inlet to Talkeetna Reach : It has not been clearly established that the
proJect would not adversely impact fisheries below Talkeetna during reservoir
filling and project operation •

•~~instem Habitats: It is our understanding that millions of eulachon spawn
in the lower river. If this spawning run is stimulated by certain
t~eratures or peaking spring flows the project could ~ignificantly impact
this species. Secondary impacts would occur to those species, such as bald
eagle and belukha whale, which feed on them. This potential problem should ~2

discu~sed •

•Slough Habitats: Paragraeh-i: This discussion is in apparent conflict with
Section 2.2(6)(111) Slougn-Hibitat - Si~ificance of Habitat •• Salmon (page
E-3-51) where it is stated that these h 1tats gay 6e used for spawn1ng •

••Tributary Habitats: Paragraphs 2 and 3: A 10 percent reduction in flow$
coulo r.~an a zero reduction 1n ha6itats of concern or 100 percent reduction or
something in between. ~e recommend that these flow reduction percentages be
related to their effect on habitats of importance to life stages of those
species of concern.

(1 i 1) Operation of ~atalla Dam

- Talkeetna to Watana Dam

.~~instem Habitats: Discussion should be provided specific to the fixed-cone
values. There 1s no indication of the anticipated extent of their use. In
that they would be withdrawing water from the hlPolimnion they would often be



counterproductive to what is intended to be achieved through use of the
~ulti-level intake. The potential for thermal shock, or shock due to rapid
changes in other water quality paraceters. should be evaluated. Rapid water
level changes would also be a potential proble~ that should be explained.

p ar a~raph 8: Discussion appears to be in conflict with Paragraph 16 of this
sectIon concerning suspended sediment transport.

Phraida~h 9: Sediment load and turbidity ~re not synonygous. Turbidity
s ou ncrease substantially over ambient winter levels.

para~rR~h 16: The observat ion that fish apparently overwinter in the turbid
Kena ver allows one to conclude that. over a long period of time. these
(unidentified) species can adapt to turbid conditions. The conclusion that
the Susitna stocks can. in one year. adapt to Kenai River like conditions is a
big step. Please more fully discuss this potential problem.

- Cook Inlet to Talkeetna Reach: Please refer to our comgents under section
2':""3(a)(11) - Cook Inlet to Talkeetna Reach .

(b) Anticipated Impacts to Aquatic Habitat Associated with Dev il Canyon

l!) Construction of Devil Canyon D~ and Related Facilit ies

- Devil Canyon Dam

- Alteration of Waterbodies: paraSiaph 3: Please refer to our co~ents on
Section Z.3(a)(i) - watana D~. rect Construction Activities •

•Disturbance of Fish Populations: Please refer to our comraents on Section
2':""3\a)(i) - Watana Dam • Direct Construction Activities.

-_Devil Canyon Camp and Vi llage

.Construct ion and Operation of Caep and Village: Paragraph 1: Reference is
made--to EXhibit A. which we requested. It has not been provided. We have not
had input into the decisions regarding the type. administration. or siting of
the construction camp/villaye. Avoidance of impact s to fish and wildlife
resources should have been a major consideration in these decisions. In that
we did not participate in these decisions and no alternatives to those which
are considered ·preferred" are examined in Chapter 10 we can only conclude
that little. or no. consideration was given to this ~itigation procedure •

•Direct Construction Activitl: Please refer to our comr,1ents under Section
2.3(a)(I) - Watana Cam s ViTIa e and Airstri • Construction and 0 erat ion of
Camps. Village an rs ps . . n rect onstruct lon c v es.

(i ii) Operation of Devil Canyon Dam

- Talkeetna to Devil Canyon Dam



to the function of these devices, their purpose, and how water from this
source would effect water quality parameters of the water released from the
powerhouse and the fixed-cone values, and the basis for the flows which would
be provided from this source. Please provide the rationale for the statement
that a reduction in flows of the magnitude which would occur would not be
expected to adversely affect fish populations in this portion of the river •

•Slough Habitats: An explanation should be provided for the statement that
Changes in streamflow during the open-water season are not expected to affect
slough habitats. We consider the potential for significant adverse effects to
this habitat type to be high.

- Cook Inlet to Talkeetna: Small changes in flows can have dramatic impacts
onlhabitat. The relationship between flows and impacts on hab itat must be
established before one can dismiss small changes in flows. We expect the
ALIDC instream flow study will suffic iently define this relationship. 0

(cl Igpacts Associated with Access Roads and Auxiliary Roads

.D)_Construction

- Construction of Watana Access Road and Auxiliary Roads : Once an acceptable
access routing is agreed upon, studies would need to evaluate the existing
resources. Only at that point can specific mitigative measures be
satisfactorily addressed, based upon quantified impacts. We recoamend that
you prucede in this manner •

•A1teration ~f Water Bodies : The potential problem of ba3vers d~ing

culverts and thus interfering with fish passage needs to be addressed.

- Construction of Devil canaon Access Road and Auxiliary Roads: Paragraph 1:
iie assume that APA has deel ed on a preferred access plan to Devon Canyon 
consistiny of road or rail access, or both. Whatever it is should be stated.

paragra~h 3: Although we have previously expressed our preference for rail
access n lieu of road access, proper siting of rail is highly important to
minimizing impacts, primarily through avoidance. Coordination specific to
this issue should occur when siting decisions are being made.

(i i) Operation and Maintenance of Roads

- Operation of Watana Access Road and Auxiliary Roads

.Disturbance to Fish PopUlations: Paragraph 3: In that • ••• t he increased
accessibility of fish streams and lakes to fishermen •• •• would possibly be
•••• the greatest source of adverse impacts•• •• it would appear to be
consistent with the APA Hitigat ion Policy document and "EPA to give emphasis
to mitigation through avoidance of these impacts.

(d) Transmission Line Impacts

ii) Construction of Trans~ i s s i on Line



Please

• ~atan a Dam: para~aph I: Base line inf ormat ion on the transmiss ion corridor
frog the dam sltes 0 the Int er t ie has been acknowledged as lacking with in the
Exh ib it. As wi t h other project features. the Exh ibit E should provide base
line data. impact assessuent. and ait fgat ion plann ing. Avoidance of adverse
iapact s would occur by a combined construction access/transmiss ion line access
corr idor north of the Susitna River between the two dam sites. Th is is our
preference. For further comments please refer to our let t er dated 5 January
1982 on the Transmission Corr idor Report. This letter was provided as fOrall
pre-l fcense consultation and we cont inue to view it as such.

(ii ) Operation of the Transmission Line

- Watana Dam

.Alteration of Waterbodies: Please refer to our comments under Section
2.31d)(i) - Watana Dam •

•Disturbance to Fish pOiulations: Please refer to our cOQOlnts under Chapter
S. Section 3.1(c)(il ~ __9uatic Speci!s • Impac1s-9f the Project

2.4 - Mitigation Issues and Proposed lIitigatiny Measures

(a) Mitigation of Construction Impacts ulon Ffsh and Aquatic Habi~ats :
refer-ro our cOrnQents under Fishery Sect on • General Coggents.

1i ). Stre~ Crossings and Encroachments

- Mitigation: Please refer to our coggents under Section 2.3(c)(i) 
ConstructTOn of Watana Access Road and Auxil iary Roads. Alterat ion of Water
Bodies •

•I~thods of Installation: Paragraph 3: Certain construction practices shou ld
~cheduled to occur during the winter to minimize and/or avoid a~verse
impacts.

1.i i) Increased Fishing Pressure

- I~act Issue: If the construct ion access and transmiss ion l ine between the
two am sites were in !~e SIQl corrfdor the impact cou ld be part ially reduced
or avoided. Please refer to our letter dated 5 January 1982 on the
Transmisson Corridor Report for additiona l c~nts.

liv) Material Removal

- !lit igat ion: Please refer to our cogaents under Section 2.3 (a)(i ) . Direct
Construction Act ivities: Paragraph 1.

Parasraph 3: Mining should be scheduled to avo id conflicts with fish
migrations. spawning. or other important occurrences.

Para~raph 6: Please refer to our co~nts under Fishery Section - General
~9mgents reyarding aonftc ring.



(vii)) Susitna River Diversions

- l1itiiation: Grating of the diversion tunnel would prevent losses to fish
and shouldlbe considered as a mItigative measure.

i!) Clearing the ImpoundGent Area

- Ilitigation: If it would ~inimize these impacts, then clearing should occur
during the winter.

(~)_HJtigation of Filling and Operation I~pacts

(i)_A~roach to /litigation: Although, "Avoiding igpacts through design
1eatures or scheduling activities to avoid loss of resources," is listed as
top priority, in reality it has not received this type of emphasis.

(ii) Mitigation of Downstreag Impacts Associated with Flow Regi~: Under
General Cocgents for chapter 2 we have ~roviae.ri synopsis of the AEIDC
instream flow proposal which has been contracted by APA. Ue believe that this
proposal would provide the basis for a reasonable, quantified instream flow
impacts analysis which would allow an assessment of mitigative alternatives.
Since APA has contracted this study, we assume that APA agrees with our view.
The AEIDC proposal should be fully described in either Chapter 2 or 3. It
seems pre~ture to discuss mitigative flows prior to quantification of
potential impacts.

- Impact Issue: Paragraph 1: Reference is made to Exhibit A. Although we
nave requested this, as well as other Exhibits, it has not been forthcoming.

- t1easures to Minimize Im~: Please refer to our co~nts under Sections
~3(a)lif) - falkeeta to YitaOa Dag • Sloiih Habitats: Paragraphs 4 and 5 and
2.3 (a)(ii) - Talkeetna to Watana Dam • Ma nstem Habitat: Para~h 4. It is
apparent that the flow release schedule neither minimizes loss or-aownstrea~
habitat nor maintains normal timing of flow-related biological stimuli •

•Uinter Flow Re~ime (November - April): Para~h 1: Please refer to our
cogments underectl0n 2.3lalliil - Cook inlet t~ Talkeetna Reach. Tributary
Habit~~s: Paragraphs 2 and 3.

Paragra~: Ue also feel strongly both ways.

!~u~r Flow Re~ime (July - October): Paragraph 3: Discussion should be
provided regard ng the instreMd flow studles which lead to the conclusion that
12,OOOcfs is of sufficient magnitude to allow rectification of project impacts.

- Rectification of Impact

.~inter Flows: Ue strongly disagree with the conclusion reached in this
section. How this conclusion can be derived from the information provided in
this chapter and Cr.apter 2 needs to be fully explained •

•Summer Flows: Ue fully agree that the proposal must be d~.~nstrated

effective before it can be incorporated into a mitigation plan.



- Reduction of I ~pacts Over Tice: Please refer to our co~ts under Sect'on
2 .~(a)(lv) - Mltlgatlon: paragraph 6.

- Co~pensation for I~pacts: parafia~: Please provide docucentat ion on :he
success of thlS alternaflve m Aas~or sinflar env irons . Several ideas are
discussed in this sect ion IIhil..h should be considered for deoonstration
projects during the 1983 field season.

para~raph g: Discussion of the developcent of a hatchery should be expanced.
If 0 her Qltiyation alternatives prove not to be feasible then lie will nt!l~ to
fully understand what could be achieved through hatcheries.

(i i) Mit igat ion IIf Downst~eaQ Iepact s Associated with Altered Water
temperature Reglme

- t1easures to f.t inirnize Impacts

.Water Temperatures during Filling Watana Reservoir : If the addition of a
fifth portal lIould, based upon themal QOdellng of the reservoir, provid.,
additionai temperature control during filling, then lie recommend that th:s b.
added •
•Water Te~ eratures Durin 0 eration of Watana Reservoir: Para ra h 3: Pl.as.
re er to our cOlll;ll!n s un er ec ron 1 - a ana eSerYOlr nUI;dat~

f.tainstem Habitats: Paragraph 5.

- Iteasures to Rectify Il:Ipacts : Docul:lentation should be provided on the
success on thlS type of proposal in Alaska, or other sub-arct ic systems .
Del:lOnstration of the techniques would need to occur prior to incorporati~

into the Qitigation plan. In that the sloughs are also utilized for' rearing
by chinook and coho juveniles, discussion should be prov ided on how chUm
sall:lOn (lie have assu,~d th~t chum is the species which is being Qlnaged fo r
although it is not stated) would interact with the other species. Also, tle
~echan i sl:ls which might allow entrance to ch inook and coho sall:lOn int o the
sloughs while holdiny the chums froQ egressing needs to be explained .

.• conensation for Ildpacts: Docucentation should be provided on the succes s
of ha chery propayatlon of grayling.

(i i) Operation Mitigation

- Mitigations of Access and I mpoundL~nt I~pacts: para~aph 1: In that othe'
study cOlilponents (e.y. IIlld life, and recreation) are aso considering uses "or
the borrow areas, coordination should be directed tOllard resolving potentia"
prob leas , Haps depict ing the borroll pits and the agreed upon, "best" uses for
the individual s ites should be provided.

- Mitigation for Downstream IQpacts: paragrayh Z: We tully support the
statecent that, ·contlnuing reserVOlr therma l:IOdeling lIill allow an
evaluat ion of available lIater telilperatures throughout the year so that a
detailed release plan can be developed. The release plan will need to
consider both lIater temperature and volUl:le in order to r.1inir.1ize impacts." W,!
reco~nd that this be carried out and the proposed release plan be included
in the license application.



2.5 - Aquat ic Studies Prograg: Please refer to our co~nts under Fishery
Sectlon - General Cor~~nts.

2.6 - lIo nitor i n~ Studies : Please refer to our co~ents under Section 1.3:
Paragraph 8.

,



3 - BOTAN ICAL RESOURCES

3.1 - Introduction

(a) Regional Botanical Setting : A Qare co~p1ete descr iption should be
provlded for vegetatl0n north of the Sus itna River to the Denali Highway.
through which the proposed access road is to pass. The pri~ry importance of
botanical resources as a key co~onent of wildlife habitat should be restated
here as the object of this report (s~e Section 1.2. page E-3-3. paragraph 1).

(b) Floristics

(i) General: Paragraph 1: We suggest that the difference in numbers of plant
species between the upper and lower basins are a result of the following:
larger study area; greater ti~e spent in sa~p1 ing the upper basin. and the
numerous vegetation communities associated with elevation changes and
topographical diversity.

Galigra~h ~ : Please explain the quantification of plant species for the
1 ow- 0- ook Inlet and Hea1y-to-Fairbanks transmission corridors, when no

floristics work was done in that area . (Section 3.2(e)(i) and (ii) and Tables
W24 and W25).

(c) Threatened or Endan~ered Species : Since no plant species are officially
l1sted, we suggest addl 10n of the word · candidat e" prior to any discussion of
"threatened or endangered" plant species. In ~any places the discussion would
be Qare accurate by referring to ·p1ant taxa · rather than species since these
plants are generally varieties or subspecies rather than dist inct species.
Please clarify that the calciphi1ic plants referred to in paragraph 4 of
subsection (i) refer to 11urray's, not FWS, cateyories for threatened or
endangered .

(d) Contribution to Ui1d1ife, Recreation, Subsistence, and Commerce: Because
of thelr key functl0ns both as habitat for fish and wlldlife resources and in
~aintaining water quality relative to drainage, high water energy dissipation,
flood storage, ground water recharge, filtering surface runoff, etc., wetlands
and floodpla ins have been protected by Executive Orders (11990, 11998) and
national legislation (e.g. Clean Water Act as ~nded in 1977). Since
vegetation is a characteristic co~ponent of any wetlands, we suggest addition
of a general section here on the prevalence of wetlands in the project area
and their widely recognized biological and water quality values (please also
see our following co~nts on Section 3.2(a)(vi), Wetlands.

(iii) Subs istence: Use nf area tiQber resources for building or heating ho~es

lS an addltl0nal subsist~nce use which should be mentioned.

3.2 - Baseline Descri tion: Para a h 1: A brief description is needed here
o e lerec an yrness lerarc ca vegetation classif ication system for
Alaska, 1ev~ls used for this study, and number of categories mapped (note,
this description should cover the vegetation type ~aps now under
preparation). An explanation for the ~apping of up to 16 k i10~eters (k~) fro~

the Susitna River and .8 km fro~ the impoundgents should be prOVided.



para~raph 2: A brief description should be given as to sampling intensity .
\/het er vegetation dominance within the project area and/or susceptibility to
project impacts were considered in study design should be expla ined. General
information on elevation, slope, aspect, and land form should be briefly
rQ1ated here and in subsequent sections of the report to better define areas
and their vegetation cover. The prevalence of permafrost, a determining
factor in some project impacts (e.g. pages E-3-l66, paragraph 2 and E-3-170,
paragraph 3), should also be considered.

~: Successive descriptions of vegetat ion types by project area
~arified here by defining closed, open, and woodland for est s , tall
versus low shrub1ands, and wetlands (also see comment under Section
3.2(a)(vi), rather than defining them in the following sections (a) and (i).
The discussion would also be aided by inclUding an overlay of project features
on the vegetation map, Figure Y1, as well as restating information on the
elevation range for each proposed impoundment area. Ye recommend the license
applicat ion inr.lude a larger, more readable vegetation map and that
quantitative data on how common or uncommon specific vegetation types are, as
well as the occurrence of various types relative to elevation or aspect, be
presented in the text as well as tables. In so describing the revised
vegetation classification, it will be possible to better evaluate potential
project impacts on vegetation, and thus wildlife habitats, by project
feature. This recommended level of effort also applies to the proposed access
and transmission corridors .

(a) Yatana Reservoir Area

(i) Forests: Please see comment under Section 3.2 re including quantified
lnformatl0n in the text as well as tables. Providing ·the range of elevation
in which these types were sampled rather than one average would show the
extent and overlap in distribution of each forest type.

- syruce Forest: Paragraph 5: Black spruce forests on poorly drained soils
wou d mcst J1Kely also be c iassified as wetlands. Please refer to our
comments under Sections 3.l(d) and 3.2(a)(vi).

(ii) Tundra: Please refer to comments under Section 3.2: Ftraarap~ 3 re
provldlng quantitative data on the prevalence of different un ra ypes and of
ranges rather than average elevations. The wet sedge-grass tundra should also
be described as a wetland type, see Sections 3.l(d) and 3.2(a)(vi), as above.

(iii) Shr'lbland: Refer to comments under Sections 3.~(a)(i) and (ii) above.

(iv) Herbaceous: For consistency with the rest of the report, we recommend
descrlblng cO~lwn species within the referenced herbaceous pioneer
co~~unities. Corresponding tables on the herbaceous vegetat ion types are
missing.

(v) Unvegetated A,'eas: Again, quantification of the extent, and thus
lmportance, of these areas should be provided.

(vi) Yet1ands: This section is significantly lacking in three areas. First,
the leglsIatively recognized importance and protection of wetlandS should be
described, inclUding the U.S. Army Corps of Engineers' (CE) definition of



wetlands and regulation of activities on these areas . (Please also refer to
our comgents under Section 3.1(d) regarding this concern.) Secondly, th'ere
should be a discussion of how wetlands may be a second level of classif icat ion
app l ied to the vegetat ion types previously d;scussed . Finally, as wi t h other
ongo ing stud ies, this section shou ld cover the wetlands del ineation schece
agreed to at the 2 Dece~er 1982 wetlands session of the Susitna Hydr o Exh ibit
E ~orkshop. This agree~ent included the following: project consultants wil l
~eet with the F~S and CE to identify the appropriate detail for wetlands
~apping; existing wetlands maps will be i~proved on the basis of additional
aerial photography and overall vegetation remapping; soils information will be
obtained fro~ the CE; ground truthiny, in consultation with FUS and CE, will
be undertaken in sucmer, 1983; final maps should be available by fall, 1983;
and additional field checks may be necessary in s~r 1984 (see page 5 of
~etlands fleeting notes, received from John Hayden, Acres ~rican, Inc.) .
Given the doubtful accuracy of existing wetlands maps , it would be
inappropriate to include those ~aps in the license sU~Qittal .

Redefinition of wetlands to properly include such types as black spruce bogs,
willow and poplar along watercourses, and herbaceous sedge-grass marshes, in
addition to the ~re completely aquatic types now descr ibed under the wetlands
section. A definition of ·wet tundra· (paragraph 6) should be included. The
final paragraph of this section would be a better opening stateQent to the
expanded discussion needed on wetland values and types.

(b) Devil canaon Reservoir Area: Please refer to cOrnQents under Section
3.2(al re nee for a brlef elevational and landform description . Again, there
will be need for an overlay Jf the impoundment area on the (revised)
vegetation type map. ~e appreciate inclusion of the percent of the
impoundment area covered by major vegetation types. Please refer to our
previous co~nts re need for a c~prehensive discussion and definition of
wetlands.

(c) Talkeetna to Dev il Canyon: Clarification of ,this specific area is needed.
Agaln, refer to cOIJments unaer Section 3.2(a)(i) and (ii), above. While
earll, mid, and late successional stages appear a suitable categorizaion for
floodplain vegetation, these stages should be correlated with the forest,
shrub, tundra, wetlands, etc. classification previously used.

(d) Talkeetna to Cook Inlet: Please refer to coccents under section 3.2(a)(i)
and (lil, above. We belleve that existing data do not substantiate the
conclusion that the project will have ~inimal i~pacts on vegetation in this
area. Thus we reco~end mapping the area within the 10 year floodplain
downstream of Talkeetna at least to the Delta Islands. Further discussions on
expected impacts should be ini t iat ed to better pinpoint the precise area which
should be covered.

(e) Transmission Stubs and Intertie: Again, we suggest adding a map, and
eJevatl0n informatl0n, as weft as quantifying the vegetation type, for each of
the following four subsections.

(i) Heal
a

to Fairbanks: para~aph 5: Reference to ·wet lowland sites · should
be expan ed to dlSCUSS wetfan s per our co~nts on Section 3.2(a)(vi).



(i i) lIillow to Cook In1et: paragraah 1: Here too, "wet sedge-grass r.larshes"
should more completely be dlscusse as wetlands, see Section 3.2(a)(vi).

Paragraph 2: The first sentence is contrary to data provi~ed in Table 1125,
please clarify.

Paragra~h 5: Placement of this paragraph between the first and second
paragraphs would be more logical.

(iii) Willow to Heall: The compatability of vegetation types as r.lapped by
Cornrnonwealth Assoclates, Incorporated (1982) with those mapped by McKendrick
et al. (1982) should be described.

(iv) Dar.1s to Intertie: We question the cOr.1parability of vegetation types
r.1apped here at a scale of 1:250,000 with those in all other transr.1ission
corridors which were r.1apped at 1:63,360, e.g. Tables W27 and 1128 docur.1ent
difficulties of r.1apping closed birch and balsam poplar types at the 1:250,000
scale. This transmission corridor should be separately r.1apped during ongoing
mapping.

3.3 - Ir.1pacts: Fragmenting this analys is into a project feature by impact
issue forr.1at is useful for a first overview. However the section lacks a
cOr.1prehensive picture of cumulative ir.1pacts to vegetation. That cumulative
picture is essential for understanding overall ir.1pacts of the project on fish
and wildlife species occupying areas within and beyond each project feature.
Although this section identifies the full range of vegetation impact issues,
there is no atter.1pt to quantify areas which may be potentially affected by
chan~es in vegetation cover. A given change may be both beneficial to one
specles of wildlife yet adverse to another. By not cOr.1pletely prioritizing
r.1itigation in the previous Fishery Section and later lJildlife Section, the
report fails to identify the tradeoffs or objectives of a project-wide
mitigation plan or r.1itigation plan alternatives. For eXar.1ple, inforr.1ation
should be provided here on the tradeoffs analysis relative to fish, wildlife
and botanical ir.1pacts, as well as cost and design considerations in the siting
of project support facilities, roads and transmission lines. We rer.1ain
concerned that we were not consulted in the siting of project support
facilities.

(aJ Watana Developernent

(i) Construction

- Vegetation Removal: paraTciaph 1: Again, we suggest restating the elevation
range within WhlCh vegetat on will be removed. Spoil areas should also be
described.

Paragraph 2: Please provide the percent loss expected fl'r birch forests as
shown in Table 1127. Loss of a vegetation type relative to its abundance
within the basin is half the issue relative to the loss of vegetation; however
the value of each type relative to other types for selected wildlife species
should also be provided. In some cases habitat factors would also be
considered; see our cor.r.~nts throughout the lIildlife Section.



- Ve~etation Damaye by Wind and Dust: paraYra~h 1: Given the difficulty of
rea~lng the vegetat10n map suppl1ed here and he later need to understand the
potential for lost nest sites or wildlife cover, please describe the primary
tree species and veyetation type(s) in which blowdown may occur on the
southside of the Watana darnsite.

paragraeh 3: Some relationship should be made between referenced possible
delays 1n snowmelt and vegetation types which may be affected. Similarly,
increases in cottongrass and decreases in mosses and lichens should be related
to their occurrence in vegetation types adjacent to impoundment and borrow
areas. Such relationships should be the basis for fully considering the
impacts of project-induced chB~ges on vegetation relative to wildlife (see our
comments under Sections 4.3(a)(i), (ii), (iv), and (v)).

(ii) Filling and Operation

- veTetation Succession Following Removal: In order to understand the
magn tude of vegetat10n alterat10ns, some quantification should be presented
for the areas of forest, shrub, tundra, etc. which will be rehabilitated
during project filling and operation. A scenario should be developed
outlininy potential acreages of each affected veyetation type and the various
successional ~tages they will pass through during the life of the project •

. Forest Areas and Shrub land: Anticipated heights of each vegetation stage,
over time, should be 1ncluded here •

. Tundra: The extent of per~afrost should be described, please see our
corJment under Section 3.Z.

Information is needed on successional patterns in herbaceous vegetation types
and on wetlands within ~ach type, for consistency with Section 3.Z(a). An
additional concern is the nutritional qua;ity and quantity of plant regrowth
relative to wildlife.

See preceeding comment and
y the aerial extent of

- Effects of Altered Downstream Flows: Overall, this discussion is too
general. consideration of daily flow fluctuations in response to peak power
needs is neglected.

Several other potential project impacts are left unclear; especially those
related to wetlands and floodplains. For example, please provide the extent
of floodplain areas, (1) now subject to annual, 5 year, 10 year, etc.
flooding, lnd (Z) which will become eX~Jpt from flooding. Given the
successional information depicted in Figure W3 and revised vegetation maps, it
should be possible to quantify expected changes in vegetation, over time, for
a variety of flow regimes. Such information is necessary to fully detenJine
project impacts to wildlife and make mitigation recommendations. If existing
hydrologic or vegetation information is considered insufficient for developing
such models, additional studies should be initiated.



• ~atana to Devil Canyon : A ~ore detailed treatment of the potential for
r1~elce or icefog formation is needed here. For example, ice buildU8 on
vegetation has been found to keep the soil surface open in forests.1-I
Sap l ing tree stands heav ily damaged by ice produced ~re brush whereas ice
damage in ~ixed-oak tree stands resulted in loss of understory sapl i?9s and
low tree branches with herbaceous plant growth enhanced in su~r-L! Such
changes in understory or reduction in winter browse availab ility could be
particularly crit ical to wildl ife subject to extensive adjacent habitat losses.

The types of vegetation which may form, over the project life, on
"newly-exposed areas with adequate soils· should be described relative to
adverse or potent ial benefits fo~ various wildlife species.

• Dev il Canyon to Talkeetna: Paragr~: Th is quantified descr iption of
expected vegetation type Changes 1S th~ype of detailed i~pact analysis
necessary for other project areas (e.g. preceeding section on ~atana to Dev il
Canyon and following section on Talkeetna to Yentna River). Once the revised
vegetation mapping and analysis is completed, thi s type of analysis should be
the basis for examining the positive and/or negative impacts to wildlife of
these vegetation changes, over the life of the project.

Paragraph 4: The stat~ent that, "Post-project ice formation in this reach
w111 be slmilar to present conditions, " appears to conflict with previous
descriptions whereby ice formation will not occur until approximately river
mile 130, slightly ~re than half way to Devil Canyon from Talkeetna (Section
2.3(a)(iii), page E-3-90). In order to understand how area vegetation may be
less-influenced under post-project break-up, it would be useful to explain
present impacts of break-up on the vegetation . Please address the change from
a bank-full flood int erval of I to 2 years for this section of the river.
Quantif ication is needed of the area over which vegetation could be
established with this schedule for less frequent disturbances.

• Talkeetna to Yentna River: para~aph 2: Again, the vegetated areas and
types which could become establlsh~ on the active gravel floodplain under
less frequent bank-full floods should be described.

para~aph 4: ~e question the suggested vegetation changes between Talkeetna
and e Yentna River. Vegetation allowed to establish over a longer period of
t ime (e.g. 5 to 10 rather than I to 2 years) would seem less likely to be
disturbed when the bank-full flood does occur. Given the annual flow

10/ Butler, R.M., II.H. ~ooding, and E.A. Myers. Spray-Irrigation Disposal
of ~astewater. Special Circular IB5. The Pennsylvania State
Un iversity, College of Agriculture Extension Service, Un ivers ity
Park, Pennsylvania. 17 pp.

l1! ~ood, G.~., P.J. Glantz, H. Rothenbacher, and D.C. Krodel. 1975.
Faunal response to spray irrigation of chlorinated sewage effluent.
Research Publication 110. B7. Pennsylvania State University,
Un iversity Park, Pennsylvania. B9 pp.



variat ions over this stretch of the river, it would seem possible and
necessary to predict areas of vegetatio~ change for maximum and minimum flow
scenarios.

• Cl imati c Changes and Effects on Vegetation: As for other ongoing studies, a
schedule 1S needed for 1ncorporat1ng phenology study results into project
plans.

Para~Taph 3: ~e reco~nd calculating the potential vegetated area and types
there1n w1thin the referenced l.S km area downwind of the reservoir within
which air temperatures may be affected. Resultant irnpacts on timing of
ve~etation yreen-up or leaf-drop could be important for area wildlife.

para~aah 4: A more extensive treatment of fog bank development should be
1ncl~e here, please refer to our co~~nts under Section 3.3(a)(ii) - Effects
of Altered Downstream Flows • ~atana to Devil Canyon.

Also see co~~nt above re calculating the area within 3 km offshore which may
be affected by ice development.

- Effects of Increased Human Use: We have repeatedly cited the important
opportun1ty for m1n1m1z1ng proJect impacts on fish and wildlife by carefully
sitIng and regulating access (see ~S letter to Eric Yould, APA, of 17 August
19S1). The potentials for off-road vehicle (ORV) use and accidental fires
with project access described here confirm that such use may need to be
effectively controlled as fish and wildlife mitigation. Please refer to
co~ents under Section 3.4(c)(ii) re our reco~ndations to eliminate the
Denali Highway access route and to restrict worker and public use of project
access routes.

We are concerned about incons ist encies with the first sentence here. re
greater access opportunities. and with points made in the ~ildlife Section.
That section appropriately contains repeated descriptions of (1) the
significant negative impacts from increased use and access; and (l) the need
to carefully control project area use and access (e.g. Sections 4.4(a)(i),
(ii), (iv), and (r) and 4.4(c)(ii)). Please clarify.

• Off-Road Vehicles: parayraah 3: In view of previous incomplete coverage of
wetlands (see our COMments un er Section 3.l(a)(vi)). we question the
definition behind use of the terg wetlands here. This discussion illustrates
the need for the improved wetlands map which is to be developed.

(b) Devil Canyon Development

(i) Construction: Other than quantifying direct vegetation losses from
reserV01r inundation. the section fails to provide any indication of the
relative magnitude of other potential losses or alterations in vegetation.

· Vegetation Removal: Please refer to our concerns under Section 3.3 re lack
of consultation 1n siting camp, village, and borrow areas.



- Vegetation Loss b~ Erosion: Again. a aap of peraafrost areas would be
useful. GIven the Ikely Ineffectiveness of replacing topsoil and
recontouring (Section 3.3(b)(i) • Indirect Consequences of Vegetation
Re~oval). we suggest that clearing ~ay be a sIgnIficant source of erosion.

- Effects of Altered Oraina¥fi: Ue reco~nd that this section include the
area of lakes. ponds. and 0 er wetlands which aay be affected by proposed
borrow areas.

(ii) Filliny and Operation: Paragraph 3: The potential for ~vegent of the
large lands Ide at river 1011 Ie 175. causing upstreag flooding and loss of mTd- -----
and late-successional vegetation in valuable riparian areas, should be
described in ~ore detail. For example, the p~tential size of the area to be
impacted should be described.

Please refer to our previous

- Downstream Effects: The unknown consequences of frost buildup on vegetation
adJacent to the reservoir represent a significant potential change in
vegetation and thus ilOlpact to wildlife (see our cOlOllOlents under Section
3.3(a)(ii)). These consequences should be the subject of continuing studies
and quantification.

(c) Access

(i) Construction: Paragraph 1: Please refer to our cornr.~nt under Section 3.2
regardIng OlOllSSlon of base lIne data on proposed access corridors: Because of·
this o~ission. the exact areas which would be cleared within the 34 lOIeter (101)
x 67 k~ access corridor described here are unclear. Please explain why this
description appears to conflict with earlier descriptions of road width and
length (Section 2.3(c)(i)). Inconsistent use of both lDetric and English units
within the same report adds further confusion.

(ii) 0leration: Paragraph-!: Our cOlOllOlents under Section 3.3(a)(!i) apply
here a so.

parattaph 2: The potential for ice buildup on the railroad tracks and
resu tant 1101pacts on vegetation should be examined.

(d) TranslDission Corridors

(i) Construction: Paragraph 1: Please clarify the differences alOIOng hectares
to be l101pacted by the transmIssion corridors as cited here and in Tables U24,
U25. and U26. Moreover, referenced Table U29. has nothin9 to do with
translOlission corridors.

Paragraph 2: Uetlands, as used here, should be defined. Precalculation of
affectea vegetation types will need to be undertaken after the ongoing
vegetation remapping. Notation should be aade that. (1) low-lying vegetation
types will remain largely undisturbed, and (2) beneficial impacts of increased
browse productic~ will be realized, only if access and ORV use along
translOlission corridors are effectively controlled. Quantification of

....~R~9~jnsreases1n brpwse should be possible on the basis of succession



~wdels and continuing classification studies. Such quantification is needed
to co~pare overall losses and thus ~itigation requiregents for the project.

(i i ) Operation: Our cOQments above under Section 3.3(d)(i) apply.

(e) Impact Su~rl: An explanation is needed for the process or criteria for
determlnlng l~aCt "priorities of importance."

(i) thOU~ (v): This qualitative sumgary describes several data gaps which we
believe ~ould be answered, e.g. the vegetated area w~ich may be lost with
land slumpage from permafrost, changes in downstre~ floodplain vegetation,
etc. Overall, we are concerned with lack of attention to cumulative impacts,
an inattention ~~de gore acute by nonquantification of gost impacts. The
numerous "minimal" and "minor" igpacts for each project feature may
c~l'tively represent significant alterations or loss of vegetation. From
the standpoint of fish and wildlife habitats, project-related activities
throughout this primarily undisturbed area represent the first intrusions
similar to those which have led to significant and losses of fish and wildlife
throughout the conterminous United States. A serious omission in this section
is consideration of impacts to wetlands and floodplains.

(vi) Prioritization of Impact Issues: We concur with the evaluation of
acreage losses for a vegetatl0n type relative to the proportion of that type
in the region. Since vegetation is a key component of wildlife habitats, the
basis for evaluating whether community changes are "good" or "bad" should
follow in the Wildlife Section of this chapter. However as discussed there,
an inte~rated evaluation of all species is lacking. There is little basis for
making decisions on prioritizing species concerns or resultant tradeoffs in
project impacts or mitigation alternatives. Our previous c~nts on each
imp~ct issue identified here apply. Additionally, we have a few specific
cO~1nents.

- Direct Losses of Vegetation

Access Roads: While the actual area covered may be small relative to other
proJect impacts, access routes indirectly impact a QUch larger area because of
their linear nature •

• Transmission Corridors: We would like to be assured that the reference to a
"median strip for transport of personnel and materials", is consistent with
the environmental guidelines for transmission corridors (Appendix AE 
Transmission Corridors, item 1) with which we concur. As with access roads,
above, transmission corridors indirectly impact a very large area.

- Indirect Losses of Vegetation: The cumulative impact of project features
mentl0ned previously, lS of particular concern here. ~any of the identified
losses will be in riparian corridors which are of particular significance to
wildlife species.

- Alteration of Vegetation TyPes: We again recornmend that successional type
changes over the proJect 11fe be quantified in the license application.



3.4 - ilftitation Plan: lie find the proposed plan incomplete and too general.
There are wo ~a1n problems with this plan. First, because impacts are
incompletely quantified, it is not possible to determine the value of
reco~ended/accepted mitigation measures or the magnitude of unavoidable,
adverse impact s which will not be mitigated. Hot integrating this plan with
the fish and wildlife mitigation plans is the second main problem. Thus there
is no c~prehensive picture of overall project impacts, priorities for
mitigation, potential for achieving those priorities, or tradeoffs among
mitigation options for various area resources.

An approach similar to that for the Fishery Section mitigation plan (pages
E-3-120 through E-3-144) would be more appropriate. lie recommend restating
the full range of mitigation alternatives here, prioritized in accord with
/lEPA yuidelines: avoid, liIin imize, rectify, reduce or eliminate over time, and
finally, compensate. This approach should be expanded to include reasons for
rejecting high priority mitigation in lieu of lower priority measures (e.g.
proposing regulations on access rather than alternate siting or scheduling of
access). A ~iti9ation plan, incorporating specific, effective measures which
have been selected through this process. should then be presented.

~~ny of the identified i~pacts are not addressed in the mitigation plan
itself. In those cases. impacts should be clearly identified as unavoidable,
short or long-ter~. adverse impacts • . ~~reover, we find the report lacks
information specifically required by FERC regulations (F.R. Vol. 46. /lo. 219,
13 /lovegber 1981), Section 4.41(f)(3)(iv), i.e. there are no implementation,
construction. or operation schedules for recommended mitigation measures;
which measures have actually been incorporated into project plans is unclear;
and neither replacement lands nor habitat manipulations have been identified
as to either suitable sizes or locations.

Generalities of the plan are exempliTied by references to using. ·depleted or
non-operational upland borrow pits •••as overburden storage areas where
feasible· (page E-3-187) or reference to ·a feasible haul distance.· (page
E-3-1871. .

(a) Watana Deve10pement

(i) Construction: Paragraph 1: Mitigative features which have been
1ncorporated into ~ng1neering design and construction planning should be
c1early stated. Reasons for rejecting our recommendations have never been
formally provided (e.g. access road siting). Location of the construction
camp and village on shrublands (per Table U27) rather than forestlands may not
minimize impacts, depending on the wildlife species of concern. erosion
potentials, proximity to construction and access facilities. etc. Again,
since we were not consulted in siting of those facilities and have not seen
Exhibit A, we cannot fully understand the situation. A mechanism for
enforcing the referenced prohibition of off-road or all-terrain vehicle use
should be included (see FERC regulations Sections 4.41(f)(3)(iv) in F.R. Vol.
46, /lo. 219, 13 /lovember 1981).

Paragraph 3: We suggest that facility siting to avoid wetlands be rereviewed
1n consultation with the FIlS and CE and proposed revisions to thP. wetland
maps. As with similar points about ·minimizing· or ·reducing·, there is no
quantification, particularly relative to the amount of wetlands, or other



i~pacts in other report sections, which will be i~pacted and which can be
avoided.

Paragraph 5: We concur that spoi ls should be placed in the inundation area as
long as such placecent will not create a sedicentation proble~.

Paragraph 6: We recommend explaining whether project engineers have confirmed
that floodplains or first-level t errace locations will not be needed for
borrow for ancillary project facilities .

Para~raph 7: We recor~end that similar detailed inforQation be provided
throughout the report.

(ii) Filling: Please refer to our General Coggents, Botanical Resources, re
ldentifYlng feas ible habitat enhanc~nt measures or replac~nt lands. The
contention that moose winter browse "may be c~Jpensated " is useless, given
that (1) there is no guarantee in this plan that enhanc~nt or land
acquisition will ever occur; and (2) quantification for how ~uch/where/what

type of land ~ust be enhanced or acquired is lacking . ~~reover, tradeoffs re
co~pensatio- for moose to the neglect or adverse impact of other species have
not been settled or even discussed.

Paragraph 3: Because of internal inconsistencies, the overall effect of
slltation lS unclear.

Paragraph 5: Whether rectification will be one percent or 99 percent is
unclear .

Parag;aph 7: We concur with revegetat ion plans to egphasize fertilization and
mlnlmlze seeding where erosion will not be a problem.

para~raph 8: We strongly support plans to rehabilitate all sites by the first
growlng season after they are no longer needed. Assurances s~ould be provided
that sufficient quantities of seeds would be stockpiled and regrowth
potentials of available native strains will be tested prior to project
abandonment of disturbed sites. Choice of plants for s ite rehabilitation
should be in consultation with Federal and State natural resource agencies .

(i i i ) Operaticn: Paragraph 1: We concur with the proposed conitoring of
downstream vegetatlon Changes but note that monitoring in itself is not
mitiga;ion. Periodic controlled flooding to ~aintain primary and secondary
successional stages must be coordinated with the Fishery Section and Wildlife
Section mitigation plans.

Paragraeh 2: We have assumed that nonessential portions of the disturbed
areas wlJI be promptly rehabilitated. Please specify.

(b) Devil Canyon Development

(i) Construction: parayrarh 1: Our comments relative to the Watana
development (Sectlon 3.41a (ii» mitigation apply here also. An additional
~itigation need is monitoring and enforcement relative to ORY and unauthorized
access uses. Spoil disposal described here was not discussed or previously
covered in the impact s Section 3. 3(b)(i).



(ii) Filling and Operation: Again, our co~nts under Watana Oevelopment,
Sect10n 3.41a)(11) and (lli) apply.

(c) Access

(i) Construction: para~raph 1: Please clarify why avoidance of closed forests
was termed as a m1t1ga lve measure in siting of the Denali Highway to Watana
access road. Section 4.4(b), paragraph 2 supports this siting re minimization
of project impacts to pine Qarten. If this is the reason, that reference
should be gade here and further information is necessary on other species
adversely affected by this siting and adverse/beneficial igpacts of
alternative sitings which were eliminated. Wetlands will need verifying per
our previous c~nts (Section 3.4(a)(i». At least one line of this
paragraph was omitted.

para~aph 3: We refer you to our previous comments on wetlands, Sections
3.2(a (vi) and 3.4(a)(i).

paragraph 4: Information is too general. We concur with the intent but do
not have necessary specifics as to the extent of mitigation which will be
ach ieved.

(ii) 0eeration: The referenced management provisions should be ~escribed here
1ncludlng bus1ng of workers and restrictions on non-project-related uses.

Paragraph 2: The extent of mitigation which can he achieved for gany project
1mpacts w111 depend upon the ganagernent options under review by the APA. In
the APA r.litigation Policy document and under NEPA guidelines, avoidance is to
be the first priority in implementing mitigation. Therefore we refer you to
our previous correspondence on this issue (letter to Eric Yould from FWS, 17
August 1982) as part of our pre-license consultation. In brief. th~ necessary
avoidance should include eligination of the Denali Highway to \latana. access
road and prohibiting use of other project access routes for
non-project-related access. Instead, construction access should be by rail
from Gold Creek, along the south side of the Susitna River to Oevil Canyon,
and access on the north between the two dams. Non-project-related use of
these access routes should be prohibited during project construction. A
thorough analysis should be provided here of public access from the standpoint
of adverse impacts to fIsh and wildlife and their habitats in comparison to
any positive igpacts for recreational and subsistence fish and wildlife uses.

Ue note some conflict between the statement that the APA is reviewing a
variety of access management options with the suggestion that the project
access route from the Denali Highway may be eligible as a National Scenic
Highway. That designation would stimulate public access to the increased
detriment of fish and wildlife, effectively foreclosing some mitigative
management options.

Paragraph 3: Please refer to our more extensive c~nts on the Recreation
plan re consistency with fish and wildlife protection priorities. Ue strongly
concur with the proposal to gonitor fish, wildlife, and vegetation igpact but
again note the report's deficiency in not describing how and by whom



QOnitoring will be cornpleted (~ee our General COL~nts, Fishery Section).
tloreover , the process for modifying proJect operatlons or the Recreation Plan
to better effect ~itigation is not described.

(d) TransQission

(i) Construction: Please clarify what criteria were used for siting of
tranSQiSS10n corridors. Assurance is required that project plans include
construct ion by helicopter or winter access.

Paragraph 2: Again, refer to our previous cocments on wetlands. ~e recommend
Qlnigum 150 m buffers between swan nests and any portl0ns of the tranSQission
corridor.

(ii) Operation: ~e concur with this plan but are concerned that it may not be
implemented. ije hope to avoid a repeat of the Intertie situation where
on-ground access was later guaranteed to the operating utilities contrary to
residents' and agencies' reco~ndations. That guarantee already contradicts
this plan, given the dependence and interrelationship of the Susitna project
with the Intertie.

Since habitat manipulations, including fire, crushing, etc. (Section 4.4(a)(i)
and (iv)) are being suggested as a 'pr ige mitigation geasure for wildlife, ~e

recoL~nd that potential effects of those activities on vegetation types
within different project areas be discussed here. The potential value for
~itigation of various habitat manipulations should be explained similar to the
discussion on fire, Section 3.2(a)(ii).

Two additional it8QS which should be covered in this Qitigation plan are the
~onitoring and surveillance plans referred to earlier and an erosion control
plan specific to project features and schedules.

Specific co~nts on tables and figures relative to the Botanic~l Resources
Section follow:

Table U3: Please change in accord with our recomgendations under Section
3.llcl, to ·Candidate endangered and threatened plant speci~s·, etc.

Tables W5 throu~ ~19: ~e suggest including a footnote or appendix briefly
describing how ese data were collected with S0Q8 explanation of whether
sampling intensity was commensurate with the availability of the vegetation
type within the project area and potential for that type to be impacted by the
project.

Tables Y2l through Y23 : The number of s ites sacpled in each type should be
included. As in our co~nts on the text, inforQat ion should be provided on
how these categor ies compare with the vegetation categories sample.1 wi~~in the
upper Susitna basin.

Tables Y24 throuyh '1.26: Please clarify whether the 400 to 500 foot
rlght-of-~ay or 10 foot cleared centerline area was used in these
calculations. Per our previous cOQrnent on the trans~ission corridor, a similar
table for the Intertie portion of the transmission corridor should be



included. We also suggest a su~ary table showing the vegetation impacts fro~

all seg~ents of the trans~ission corridor.

Please refer to our co~nts in the text on need for an additional table
showing vegetation types to be i~pacted by all access corridors, preliminarily
identified borrow areas (e.g. borrow area G is not included in Table W28) and
spo il areas. Where questions regain on the size of borrow/spoil areas to be
used or the necessity of al l potentially identified areas, notation should be
~ade of potential maximum and minimum sizes and any ordering re use of these
ar~as.

Figure Ul: Granted , it is difficult to reproduce such a map at this scale.
However, we recocmend a larger reproduction be included in the final
application . That map should include an overlay showing reservoir inundation
areas, access roads, transmission corridors, and other project features. A
corresponding map of downstream vegetation and overlay of transmission
corridors is also needed.

Figure W3: Once the remapped vegetation classification is completed it should
be correlated to this table to quantify potential vegetation changes and types
over the life of the project.

Figure Y4: As ahove. this figure should be a basis for analyzing downstream
successional trends given the projected longer times between floods.
Maintenance of hab itat manipulations should be specified on the basis of ~is

figure and mitigation objectives.



4 - WILDLIFE

4.1 Introduction: We recornQend expanding this section to at least acknowledge
the ecologlcaf values of all wildlife species, as well as to more clearly
outline objectives of the report and resultant ~itigation plan. We again
point out the need for an overall discussion of fish, wildlife, and botanical
resources, overall Qitigation plans, and tradeoffs in benefits to SOge
resources at the expense of others.

(c) Species Contributing to Recreation, Subsistence and COrnQerce: No~ only
birds, but all wildlife species in the proJect area contrlbute to
non-consumptive forms of recreation. Incidental viewing of wildlife in
conjunction with other activities is an unquantifiab1e but well documented
value. For exacple, the igportance of downstream fish and wildlife habitats
to fish, wildlife, and the significant numbers of people using them has been
recogn ized by the State and agreed to by the Matanuska-Susitna Borough
Assembly. Fish and wildlife have been designated a primary use on every State
land ~nagegent unit on the east side of the Susitna River from Cook Inlet to
just below its confluence with the Kashwitna River. These management units
and state guidelines for protecting fish and wildlife are described in the
recent State report, Land Use Plan for Public Lands in the Willow Sub-basin,
October 1981, by the Alaska Department of Hatural Resources (ADHRJ,
~~tanuska-Susitna Borough, and ADF&G.

A discussion as to why the evaluation species were selected and prioritized as
described here is as appl icable to terrestrial wildlife species as it is to
fish (Section 2.I(d)). We suggest referencing that discussion here. Such
inforL~tion is particularly igportant with regard to mitigation plans for one
species which conflict with another species. We also suggest noting values of
key bird species, i.e. bald and golden eagles have received national
protection (Bald Eagle Protection Act, 16 U.S.C. 668-668c); truapeter swans
are highly valued because of their former endangered status; and other
~igratory birds are protected under international treaties and the Migratory
Bird Conservation Act (16 U.S.C. 701-718h).

Please note, all references to tables in the wildlife section of the text are
to table numbers one greater than on the actual table. We have referred to
tables as they are actually numbered.

4.2 Baseline Description

(a) Big Game

(1) I·foose: nissing figures and values are a problem throughout this section.

- Distribution: Please document how moose are "one of the most economically
i~portant wildlife species in the region;" also see our cOrnQents on Chapter 5,
Section 3.7(b) •

• Special Use Areas: In view of your repeated citations that winter range is
a key area for moose (e.g. Section 4.2(a)(i) • Seasonal ~~veQents: para~
6; Section 4.2(a)(1) • I·fortality Factors: paragraph 5; and Sectl0n 4.3 a 1)
~inter Use), we suggest includlng a sectl0n here on the use and avai1abi1ity
of wlnter range in both stvere and mild winters, as well as the data gaps and



plans to overco~ them relative to this study. Maps showiny use areas
described here relative to project features would clarify this section.

Calving Areas: Paragraphs 3 and 4: Nu~ers of male and female QOose radio 
collared in each of the downstream study areas should be described here.

• River Crossings: To better understand how not only the reservoirs, but
ancillary proJect features such as the Devil Canyon camp and village, may also
influence moose crossings of the Susitna River, crossings both immediately up
and downstream of the impoundment areas should also be described (also see our
cOQments under Section 4.3(b)(i) - Interference with Movements).

- Habitat Use: The ~in problem with this and the following section on
populations is that there has, apparently, been no integration of moose and
vegetation data.

• Cover Re uirements: Para a h 7: Please describe the scope and schedule
or e necessary s u les 0 a at use, or reference the discussion under

Section 4.3(a)(i) - Quantification of Project Effects. Correlating aerial
observations to the remapped vegetatl0n types should provide additional .
infonJation on habitat use. Elevation, slope, or other habitat parameters may
also need to be incorporated in this analysis.

Habitat Use in the u~per Susitna Basin: Paragraph 3: Further info~ation is
needed on the unders ories assoclated w,th these habitat types. · P1ease · . --
indicate when such info~ation will become avai1ab1 ~.

Habitat Use in the Lower Susitna Basin: Para a h 2: For consistency, the
nu. er 0 ema e QOose ra 10-CO ar nor 0 a eetna should be provided, ·-·
also see our co~ents under th is section, Ca1vin~ Areas. The discussion is
confusing due to frequent combining of quantitatlve data with qualitative
statements such as "cost female use," "at QOst relocation sites," etc. Where
it is available, we recommend supplying quantitative information, with
qualifying discussions on limited sample sizes, periods of observations, etc.

• Food Habits: para~aph 2: Again, please describe t~e scope and schedule of
on901n9 analyses and ow that info~ation will be integrated into mitigation
planning in a timely manner. Reference to your Section 4.3(a)(I ) 
Quantification of Project Effects will prOVide some of this information.

paratia~hs 4 and 5: We suggest examining how browse availability and
vege;at on types utilized by moose correlate with moose relocations in
reference to the remapped vegetation types.

• Home Ranges

The Upper Susitna Basin: The rational should be given for selecting an 8 km
wlde analysis zone adJacent to the impoundment.

Lower Susitna Basin: Paragraph 2: Please describe or reference the scope and
schedule for contlnulng stud les. We recommend giviny some consideration to
the relative habitat values of all river study areas.



- Population Characteristics

• Hi st ori cal Po u1ation Trends: Par'a a h 1: An overlay of project features
gure 1S needed.

Paragraph 2: Substantiating population and productivity data in Tables W32
through WJ4 should be referenced here.

• Popu lat ion Estigates - Upper Susitna Basin: Please descr ibe what types of
habitat correlations can be gade from remapped vegetation types and other
hab itat parameters for low, high, and QOderate moose density areas.

• Po?ulation Estimates - Lower Susitna Basin: Para~: Please describe
differences between habitats up and downstreIQ of MOntini Creek .

• ~~rta l i ty Factors: Paragraph 1: We recomwend describing how range quality
has been decreas1ng.

~a1hs 2 throu~ 4: Please describe the cogparability of brown bear
populit ons and ha~tat types between the Nelchina and Susitna -River basins.

We recoCQInd expanding the discussion to include hunting as a mortality
fac tor. Both recreational and subsistence hunting can affect population size
and structure. Hunting figures proginently in later i~pact discussions.
Historical hunting effort and success data relative to changing management
regulations should be described, and coordinated with Chapter 5. Please also
refer to our comments under Chapter 5, Section 3.7(bl.

(iii Caribou

- Distribution and Hovege~~ Patterns: Paragraph 6: Please describe how many
anigals were radio-coll~ ~;a and the nuffibers of radio 10cations-gade for each
one.

Figures U9 and W10 of caribou radio locations should include the locations of
project features.

- Habitat Use: Please clarify whether aerial observat ions or an overlay of
radio locations on existing vegetation type maps were used to deter~ine
caribou use of different vegetation types. A correlation should be provided
for the proportion of the basin which is in each type relative to the
proportion of radio-collared caribou sightings within each type (Table W361.
Please discuss whether vegetation recapping efforts will affect the
int erpret at ion of caribou data.

1: This section should reflect
=~;;':'::';:T~r.;:';::=~=;;;"""=:";==-l::;;':''':'econsistent with Chapter 5, Section

Paragraph 10: Changes in the nugber of pergits fro~ 1972 to 1981 should be
described and percents of the herd harvested. by year, included in Table W38.



para~raph 11: Please tabulate data on wolf population , wolf predation, and
car l ou nucibers fro~ 1957 to 1981.

(ii i) Dall Sheep

- Distr ibution: paragaph Z: We reco~nd includ ing fJaPS which core
speclflcally dellneate seasonal sheep use of the Susitna basin relative to
project features.

paravuaeh 5: We reco~nd further justification be provided to support the
cone USlon that impacts frog the igpoundgents will be minor. Clarification of
where the sheep winter and of sheep movegents between seasonal ranges should
be provided.

paraTateh 6h Reference should be provided for the judgegent that the sheep
popu a 10n as remained stable or slightly increased.

para;,aph 8: Please provide a gap of the Jay Creek ~ineral lick, and probable
trave corridors to the area, relative to the Wat~na impoundment. We
reco~nd providing historical harvest data and explaining how project surveys
relate to area populations.

(iv) Brown Bears

- Distribution: We recommend providing data on the numbers of bears radio
collared and radio locations ~de, as well as ~aps of those radio locations
relative to project use.

- Habitat Use: Paragraph Z: Please describe whether aerial observations or
vegetation type ~ps were used to deter~ine vegetation types relative to brown
bear radio locations. An explanation should also be provided of how more
detailed vegetation data and the vegetation remapping efforts will be
integrated with the analysis of brown bear habitat use•

• Ho~ Range: Paragra~: Please correct the referenced Table W4Z which
lists data from proJec~udies in the Susitna, not the Uelchina basin. --

Paragraph Z: An explanation should be provided as tc why 1.6 km and 8 km were
Chosen as the breakdown for study zones around the impoundments.

paragra~ 4: Please describe data on bear radio locations relative to access
roads, ansmission corridors and ancillary project features.

(v) Black Bears

- Distribution: We recommend inclUding gapS of bear radio locations relat ive
tn proJect features.

- Habitat Use: Please describe how further vegetation studies and remapping
wll1 be Integrated with the analysis of black bear habitat use.

- Food Habits: The scope, schedule, and integration of ongoing predation
studies relative to further project planning should be addressed here.



(viii) Be1ukha Whales: Please note that several of the references cited here
do not appear In the bibliography.

We suggest integrating data on
cn1noo sa rnon rom e 1S er es stu es In order to obtain some estimate of
the ir,lportance of that fi ~hery and of project impacts to th,~ fi shery on
be1ukha whales. Please also describe what data will be gat~ered on smelt for
better evaluating project impacts on belukhas.

(b) Furbearers

(i) Beavers: We recor.mend including a map of the study area which details
spec1f1c study sections, available density data, and representative main
channel, side channel, slough, and clear water areas. The discussion should
be expanded to cover the extent to which suitable beaver habitats are fully
ut ilized or explanations where they are not.

Parayraph 4: We reco~nd investigating the extent to which bank lodges are
used by beaver and to which the activity levels reported in Table W53 may be
underestin~ted. An on-ground survey when beavers come out of their dens to
forage just before spring break-up could verify such use.

Paragraph B: Further quantification should be provided on trapping effort and
success, see our comments under Chapter 5, Section 3.7(c).

(iil J.1uskrat: Para!l!:aph 2: Please c1ar ify whether the 106 1akes surveyed
cont1tute all the rakes between the Oshetna River to Gold Creek impact ar ea.
Please relate this discussion to the number of muskrats potentially inhabiting
this area.

para~alh 3: Please provide an indicat ion of downstream muskrat populations
and ab tat quality.

Paragraph 4: Please quantify present and historical trapping effort/success .

(v) f.1arten

- Po u1ation Characteristics: Para a h ,: No data is provided to
su s an 1a e a p1ne mar en are e economically most important furbearer,· -
or to relate densities to populations and habitat quality. Please also refer
to our co~nts under Chapter 5, Section 3.7(c).

- Habitat Use: Please refer to the co~nt i~diate1y above.

(vil Red Foxes

- Habitat Use



• Denning Habi t at s: Please prov ide inforcation on the dens ity of fox dens
relabve to hab 1tat qual ity, and to other Alaskan and/or nor t h Amer ican fox
populations.

paragra~ 5: Some exp lanation should be prov ided for the disparity of more
fox tra s on the south s ide of the river but QOre dens on the north side.

- Food Habits: Paragraph 3: The postulated link between fox and hare
populations ~y be overstated. Apparently hare nugbers have never'been hign -'
or an important food source for fox in this area (Furbearer Study Coordinator
Phi l Gipson, personal communicat ion; also see Section 4.2(b)(vii) : Paragraph
1 and Section 4.3(a)(xl1ll : Paragraph 5).

- Poeulation Characteristics: Please refer to our previous coggents under
Denn 1ng Rib ltats relat1ve to hab itat qual ity (Section 4.2(b) (vi )-Habitat
Use). Aya1 n,l5"apper effort and success should be docUDented. also see our
~nts on Chapter 5. Sect ion 3.7 (c).

(x) Least Weasel: Ue understand that none of these species
:':w"'er=-=e:-'-:::cro~s::;e~n:-=:;a;"s=ri1& ""p=-=r:-:1':0:':ri1r,y;;;;;;o=r::;e~va' l uat ing project ililpacts. However.- we - -- -,
recocgend provid ing some quant if ic~tion for the descr ipt ions of ' f airly
numerous ' but not · Iimi t ed.· ' local ly abundant,' and · spar se.· in addit ion to
trapper effort/harvest; also see our cocgents on Chapter 5, Section 3.7(c).

(c) Birds: Paragraph 2: Please note that waterfowl breeding pair surveys
have beel) conducted by FwS in the lower Sus itna River-bas'iif 'foi" over 20 '
years~ The FUS has ajsQ conducted statewide surveys for trumpeter swans
in 1968. 1975, and 1980.2f

:traaiaph 3: We recommend further info~ation be prov ided on how relat ive
un ances of bird species were determined. Please clarify the difference

between 60 percent of the area being in shrublands. as cited here. with the
just over 40 percent in shrublands. as ci ted in Table W4 . At the August 1982
ALA Workshop on the project. guch discuss ion cent ered on problems with
correlating the bird hab itat class ificat ion scheme used by Kessel et al. for
project bird studies with the Dyrness and Viereck Alaskan vegetat ion
classification system used for project baseline vegetation maps. Ue recommend
descr ibing those prob lems here and how they will or will not be overcooe by
ongoing vegetation r emapping. Throughout the bird sections of the draft
application we are concerned that source(s) for referenced data . or data

12/ The most current data is available in: King. J.G. and B. Conant .
1982. Alaska-Yukon waterfowl breeding pair survey. 18 ~~y to 13 June
1982. USFWS. Juneau. Alaska.

13/ The computer ized comp ilat ion of thi ~ data is ava ilable at the FUS'
Alaska Reg ional Office. 1011 E. Tudor, Anchorage 99503 ; please
contact Greg Konkel . (907) 263-3395; original data is ava ilab le from
Jig King. USFWS, Juneau. (907) 586-7244 .



Qanipulations, may not be fully docugented. Thus we recog;end describing
where and how data from gore than one source has been aanipulated for th 's
report. In particular, the tables and figures should be core completely
referenced, inclUding explanatory footnotes.

( i ) Raptors and Raven: Para~raph 1: Ue are concerned that 1980 and 1982
raptor surveys were not conducted at the optiQUm time: i :e. surnuer foliage
would cake it difficult to initially locate nests (we note that 50 percent
mora nests were found in 1981 than in 1980); accordin9 to Table ~O, nesti r.g
raptors will have fledged their young by 30 September making it difficult to
detertline nest activity in October. Please indicate the experience of
observer(s) conductin9 the raptor surveys and methods used, (e.9. whether
surveys were by helicopter or fixed-win9 aircraft). We also recogaend that
maps of actual nest locations be included. We note that goshawk nests are
often difficult to find by air and thus question whether the nugber of nests
cited here is a thorough assessment. Please clarify in the text whether all
raptor nests active in 1980 were also active in 1981.

para~raph 3: Please expand the discussion to gore cOQpletely describe the
hab1 at sU1tability of the project area for golden ea91es, given their
apparent hiyh density.

Paragraph 4: Refer to our coagent under Section 4.2(c)(i): para~aph I,
above, re the late timing of 1980 and 1981 surveys for nesting b~d eagles.
Please provide a description of the survey methods used.

Paragraph 5: We recoCQ8nd that discussion be provided relative to habitat
values re how Susitna habitats co~are with those along the Tanana River where
slightly lower nesting densities are reported.

Paragraph 7: Due to the status of the arctic peregrine falcon (Falco
Pfri§7~nus tundrius) as an endangered species under the Endangered Species Act
o , as acendea (16 U.S.C. 1531-1543, as acended), we are particularly
concerned with the adequacy of surveys for theg, e.g. peregrines would have
already left the area by OCtober when the 1982 survey was done. Thus, we
again recoCGend describing how the surveys were conducted, for how lon9, and
by whom. We recomgend that peregrine falcon surveys be conducted annually, in
early July, throughout project studies and construction, or until there is
sufficient evidence that peregrine falcons do not inhabit the project area.
Sufficient evidence would be no siyhtings over several years of helicopter
surveys, by a reputable observer during the proper time of year. Observers
should be individuals who have worked with peregrine falcons. FWS review of
specific times and survey techniques would be appropriate.

Ue recomgend the discussion be expanded to describe the area's importance in
raptor migrations as ~ll as for breeding.

(ii) Waterfowl and Other Large Waterbirds: Please provide some quantification
for terms used here, e.g. 'large' concentrations of waterfowl (paragraph 1);
"little used" (paragraph 4), etc.

paragraph 3: We recommend you incorporate additional trumpeter swan data
whic 1S available from the FWS. Please refer to footnotes 12 and 13.



Paragraph 4: We agree with the conclusion, however we suggest that data frog
FWS annual surveys be included to quantify this stltegent (e.g. see footnotes
12 and 13, as well as Conant and King 1981 and King and Conant 1980 as
referenced in this section. ).

- fligration: paravraph 1: We reco~Jend referencing the specific study(ies)
fro~ whIch conclusIons In the CE reference are taken. Please note that
trugpeter swans are moving through the area in increasing nugbers.

~hrairaph 3: Please expain the discrepancy between the statement here that
e upper Susitna Basin was less important to gigratory waterfowl in spring

than fall,· with data in Table W62 which shows spring waterfowl densities over
twice that of fall densities.

- Relative Ig ortance of Water Bodies: Para a h 1: Given the previously
escr e pro ems w e we an s c ass ca on used for the project, and

remapping efforts currently underway, please define ·wetlands· as used here.

We suggest clarifying whether the reference is to 22 .5 adult waterfowl/kml
and 22.5 adult gulls/kmZ or to 22.5 adult (waterfowl and gulls) /kml.

We question the validity of only cogparing productivity of these wetlands to
the most productive wetlands in Alaska. Upper Susitna area waterfowl
productivity gay be r~re typical of Alaska wetlands in general and represent
average populations and productivity (FWS Marine Bird Hanagegent Project
Leader John Trapp, personal comcunication).

Paragraph 3: Please clarify how ·Igportance Values· were calculated; also
refer to our co~nts under Figures W19 and WZO and Table ~3. We suggest
describing any consumptive use of waterfowl within the project area.

(iii) Other Birds

- Grouse and Ptan~igan: We recomgend gentioniny any consuupt ive use of these
species within the project area.

- woodpeckers and Passerines: We reco~nd providing SOge d'lscussion of the
Importance of the \rea to migration, as well as, breeding activities of these
birds .

- u~per Basin Bird Coggunities: Please refer to our comments under Section
4.2 c) re the need to identifY here how 1981 and 1982 data were combined,
given that Kessel et al. (1982) only includes data from 1981.

Last Paragraph: Please describe how these habitat types do or do not
correlate to vegetation types as now being remapped.

(d) Non-gage (small) Mammals: We appreciate the thorough descript ion 'of the
ecologIcal role of sgall mammals in project area ecosystems.



(ii ) Habitat Use: We su~gest updating the discussion to correlate with
ongoIng vegetatIon and wetlands rnapp in~ efforts.

4.3 Impacts

(a) Watana Develop~nt

(i) ~~ose: Paragraph 1: Criteria for concluding that ceose is one of the
"most important" specIes should be provided here.

Par~graph 2: We suggest that the proposed evaluation of carrying capacity
incorporate consideration of habitat values over the life of the project.
Please provide the referenced figure. Considering the severity of project
impacts by spatial areas to be affected and numbers as in Ballard et al. 1982
(page 106) would igprove the discussion.

We are further concerned with the Inadequacy of the irnpacts definitions in lOt
accounting for igpacts to special concentration areas (e.g. breeding), in kl'Y
seasons of use (e.g. calving), and under infrequent but critical conditions
(e.g. severe winters), and the overall interspersion and availability of sUln
igportant habitat features.

paragrteh 3: Lack of quantification prevents analysis of whether an igpact is
liilT, ice, three ti~s, etc. as severe as one of lower priority. We agail l
recommend integrating the analysis with that in Chapter 5 re also providing
and discussing data on hunting pressure and success here (see our comments
under section 4.2(a)(i) • ~~rtallty Factors). Please note provision of aCCESS .
is a r.ajor indirect impact; additional developments or settl~nt stildl/latec- - - - 
by this access would b~ a secondary impact.

paratEaph 5: Ue find the discussion entirely too general and inconclusive:
(fjere IS no indication of the relative difference between "some" moose
which will disperse, adapt, die, etc; (2) both overall cugulative impacts, a,d
secondary irnpacts from moose dispersing to adjacent areas are ignored; (3)
igpacts on habitat values from increased use are not considered; and (4) no
explanation is given for how and when ongoing studies will "refine this
assessment."

- Construction: We are concerned that we have been given no opportunity to
comment on siting and scheduling for camps, townsites, etc. The location and
use of these ancillary project features will influence the magnitude of
resultant impacts. Alternative spoils sites have not been proposed, yet they
should be part of the discussion •

• Habitat Loss: Paragraph 1: We recommend including a more thorough,
quantitatIve dISCUSSIon of habitat loss in the text. The necessary
integration of vegetation and wildlife studies should include a discussion of
(remapped) vegetation losses relative to their value as moose habita ~ i.e.
winter range, calving and breeding areas, etc. We also see no quantif ication
of these losses over the life of the project, i.e. the area of each type which



will be lost forever, Y! the area which will be lost for some length of time
during construction, Y! the areas in different successional stages throughout
recla~ation.

para~aPh 2: The paragraph is somewhat inconsistent with the Fishery
Sect\On. Given the mitigation proposed in that section of clearing areas just
before flooding, successional growth developL~nt appears negligible (Section
2.4(a)(x) - Clearing the Impoundment Area).

para~a~h 3: Ongoing studies should be fully described. Please describe when
the ab tat use analyses will be ree.valuated 0.. the basis of remapped
vegetation and forage quality studies.

Winter Use: Paragraph 2: Please clarify the first sentence and
inconslstencies between that sentence and the previous paragraph.

paragr~ 3: It would be helpful to also express the number of moose in the
impoun nt area as a density and compare that density to areas outside both
the i~poundL~nt and project area.

Paragraph 4. We recommend that ongoing studies provide data for quantifying
the relatlve values (quant ity and quality) of winter range within and outside
the impound~ent area. Such information is necessary for determinin~

~itigation requir~nts.

Spring Use: Paragraph 2: Quantification is needed for the .habi~at areas
descr,bed here.

paragra~h 3: We recommend tying this discussion to project impacts on brown
bear wh ch could co~pound the predation problem.

SUClJer and Fall Use: Parasraph 2: We are assuming that a heading for
"-Disturbance" was omitted Just before this paragraph.

PirarriPh 4: Since the magnitude of project impacts would appear to
s gn cantly vary, depending on whether hunting and harassment of moose are
effectively prohibited, we suggest providing "best" and "worse" case
scenarios. Those scenarios should be used to quantify potential losses of
habitat for comparing impacts and determining·mitigation needs.

Paragraph 5: Please refer to our previous comgents under Sections 4.3(a)( i)
Hoose and 4.3(a)(i) - Construction. Habitat Loss re the generality of this
discussion . .

• ~wrtality : Please refer to ou~ c~mcents ~nder Section 4.3(c)(i) •

• Alteration of Habitat: We suggest this discussion be dropped as
lnappropriate and unfoun ~~d. If this discussion only covers the construction
phase of the development, then we would assume there would be no chance for
successional growth. Moreover , the suggestion that moose could utilize these
disturbed areas during construction conflicts with the previous discussions on
how disturbance and increased su.ceptability to predators would cause moose to
avoid major activity centers and large cleared areas. Ye also find the
suggestion that borrow pits may provide forage inconsistent with the Fishery



Section which proposes to ~e fish ponds out of the pits (Section 2.4 (c) (i):
Paragraph 2, Construction Uiti9!tion). P1ease refer to our previous comgents
under Seclrron 4.3(a)(1.) - Construction, • Habitat Loss re the unlikelihood fur
forage development within the i~poundDent area. I,~reover, under • Permanent
Loss of Habitat, page E-3-287, ~ose use of the icpoundaent area prlor to
filling is discounted. The need to resolve conflicts between sections of the
draft application is ~ply illustrated by the latter two points above. As we
have reco~nded elsewhere, SOge gechanism should be instituted for resolving
these types of conflicts and analyzin9 the tradeoffs of mitigating for one
species to the detrigent another.

- Filling and Operation

• Perwanent Loss of Habitat: Para a h 1: As we coggented under Section
• a - ons uc on, we are concerned with the lack of quantification~ --

Of all posslble igpacts, loss of habitat can be QOst !asily quantified. The
analysis should include the area of each (regapped) vegetation type which will
be inundated each year.

Paragraph 2: We again refer you to our comgents under Section 4.3(a)(i)
Constructlon re necessary quantification, study description, and incorporation
of study flndings into the quantificat ion of losses required under FERC
regulations (Section 4.41(f)(3)(ii) in F.R. Vol. 46, No. 219, 13 November
1981).

• Alteration of Habitat

Upper Susitna 8asin: We concur with the points raised here. Please refer to
our coggents under Botanical Resources re the icpacts of ice fog and rige ice
formation, as to well as need for quantification. The discussion should also
consider the effective loss of an even larger area than described here due to
dust from project activities which would further retard sn~lt (see Section
3.3(a)(i) - Vegetation Dacage by Wind and Dust). _

Lo~er Susitna Basin: Paragrae~ 2: Given a mid-successional st~ge qf _
ap~roximately 25 years (see FIgure W4) and project life of 50 years plus
pl4nnin~ and development, we question the conclusion that vegetation favored
by ~ose will still be available at the end of the license period. Please
refer to our cOGCents under Section 3.3(a)(i) - Effects of Altered Downstream
Flows re quantifying these and other impacts described in the remaindel' of
this section as well as discussing the potential for further alterations of
habitat because of ice fog and rige ice formation.

• 810ckage of 110vements: Given the potential for ~ose to avoid clear cut
areas (see dlScussion under Section 4.3(a)(i) - Construction. Interference
with Seasonal Iwvegents, page E-3-286), we suggest mapping the effective area
which could be eliminated from use. Some discussion should be provided on the
likelihood of moose crossing the flowing narrow river as compared to the wiae
impoundaent, plus drawdown zone; maximum and gini~m widths of the impoundaent
should be provided. Also refer to our co~nts under Section 4.3(a)(i) •
River Cross ings. Info~tion presented here will be important to later 
consIderatIons re choo~ing sites for habitat enhancegents which may be
undertaken as part of mitigation.



Paragraph 5: Aga in, please deta i l ongoing studies •

• Di st ur bance: Once gore, we note the need to (1) cons istent ly assess the
potent 1al for increased access and hunting; and (2) int egrat e cons ideration of
th is issue throughout the report. We again suggest listing and analyzing ~le

impact s from alternat ive access and use options •

• Mortality: See cOQQents under • Disturbance, above , the previous discussion
for _Sect10n 4.3(a)(i) - Construct10n, and Section 4.2(a)(i) • Mortality
Factors. Please define When postulated increases in hunting will occur n _

relat;ve to project developgent.

- uantification of Pro ect Effects : We appreciate this discuss ion of ongoing
sues u no e a re erences 0 this section should be made throughout the
repor t . Once gore, we recommend incl uding a schedule and descr ibing how the
studies will be incor porat ed int o the l icense application, project design, and
mitigat ion planning. Please note, ref erences in ~~ ~ s section are not incl uded
in the bibliography.

- Wat ana: Sumgary of Impacts: The summary is a useful, qualitat ive
description of proJect 1QPact s , yet prov ides no quantif icat ion for minimal,
moderate, or severe impact s. The definitions given under Section 4.3 (a)( i)
noose : paragra~h 2, should be restated if they are to apply here. To better
evaluate the a fs· common to the discussion, we again suggest analyzing an
array of impact scenarios. Attention should also be given to the cUQulat ive
impacts of hab itat loss , alterat ion, disturbances, etc . We disagree with the
conc lus ion that "because hunting mortality can be easily regulated, th is will
not necessarily be a major impact . " Because of the politics involved and
independence from project deve lopgent of hunting regulations, there is no
guarant ee that regulat ions cons istent wi th project mitigat ion goa ls wi l l be
implement ed. Moreover, increasin ~ hunt er demands for a dimin ished resource
will further affect hal"Vest s and hunter sat isfact ion.

(ii) Caribou

- Construction: Para~: We recommend provid ing f igures on the
proportion of the herd-wnTa1 could be affected by borrow areas A, "0, and F.
Although these areas will be only temporarily used with in the 50 year project
life, that temporary use involves several years.

- Filling and Operation: para~a~h 3: Consideration should be given to the
future management options whic w II be foreclosed with project developgent.
That is, now that the herd has recovered from preV iously low numbers, the
ADF&G could change their management goals, even before project construct ion
beg ins . We recommend consider ing loss of th is management option in Qi t igat ion
plann ing.



Para>raph 7: ~e recogcend also consider ing the co~pounding effect of
predatl0n on caribou which beco~ injured in crossing the reservoir or which
alter their ~ovements due to the presence of the reservoir. Predation was
earlier cited as responsible for up to 30 percent of annual adult mortality
(Section 4.2{a){ ii)).

(i i i ) Oa11 Sheep: Paragraph 2: Please clarify the las~. ~entenc!.

Paragraph 4: Please provide information on when and how seasonal Oa11 sheep
rarl!ies will be defined and used to influence siting and ·scheduling of possible
borrow site C.

Paragraph 5: Please document other cases where remote ~ineral licks have been
altered to rema in available to wildlife; we are concerned with the unproven
effectiveness of enlarging the area if partial loss of the Jay Creek ~ineral

l ick affects sheep. Thus there is a need to demonstrate the techiques to
ensure that sheep would use the ~ineral source if one were provided.

- Filling and Operation: The potential for disturbance fro~ increased
recreational or huntlng use in the area should also be covered here.

(iv) Brown Bear

- Construction: para~raph 5: Please describe the scope, .~ J'Id_ sSh&c!~l~ of .. _ n

ong01ng stud1es and pans for inte~rating those results into project designs
and ~itigat :on planning.

Paragraph 6: We are concerned that the discussion downplays the importance of
proJect 19pacts frog both disturbance and loss Qf additional food sources.
Original project studiesl!! and other report£l5/ emphasize that
disturbance frOM project features and associated human activities will cause
~ears to avoid those areas.

~aphs 7 through 9: Two other impacts to vegetative food sources should
oe-alScussed here. Green-up of critical spring food plants ~y be delayed
because construction-caused dust may retard snowmelt on vegetation; at the
Sage ti~, herbaceous growth in summer may be increased (see the Botanical
Resources Section and our comments, Section 3.3{a){i) - Vegetation Damag~

Wind and Dust and - Effects of Altered Downstre~ Flows.

Paragraph 12: We question the statement that, "No measurable changes in the
number of QOose or other i~portant prey species are expected." Previous lack

14/ l1il1er, S.D. and D.C. 11cAllister. 1982. Susitna Hydroelectric Project
Phase I Final Report: Big Game, Vol. VI - Black Bear and Brown
Bear . Prepared by the ADF&G for the APA.

liI Spericar, D.L. and R.J. Hensel. 1980. Envir\ln~nta1 studies of the
proposed Terror Lake Hydroelectric Project, Kodiak Island, Alaska.
Brown bear studies; QOun~ain goat studies. AEIDC. Anchorage,
Alaska 100 pp ,



of quantification and the ongoing nature o~ salmon, moose, and caribou studies
~ake it difficult to fully assess project impact s to brown bear. However,
preliminary indicat ions that up to 2,400 QOose will be affected by the project
in the upper Susitna basin alone (Sect ion 4.3(a)(i): paragra~h 4, page
E-3-280l, and other report find ings that "moose populations w 11 probably be
reduced", (Section 4.3(a)(vi): para;yaph 5, page E-3-312) suggest that there
wil l be both losses and distributlona Shlfts in brown bear prey, with
resultant impacts to brown bear. Brown bear concentrations on already fully
utilized adjacent ranges may result in intraspecific conflicts and furthe,·
decreases in brown bear populations (Spencer and Hensel 1980, footnote 15).

- Operation: Parayra~: Our comments under - Con~+.ruction apply here too
(secbon 4.3(a)(1). flTease discuss potential illlpacts to bears resulting from
impacts to the salmon resource in greater detail.

para;Faph 2: Also refer to our comments under "Sect ion 4.3(c)(i) re tn~ need
to de lne access.

paragra~h 5: Please see our comments two paragraphs above (Section 4.3(a)(ivl
- Opera ion) on the need to better evaluate the importance of salmon to area
bears. Overall, we note the need to quantify igpacts and discuss the
cumulative effects of project impacts on brown bears.

(v) Black bears

- Construction: Paragraph 1: As in our comments under brown bears, above
(Section 4.3(al(lvjl, we suggest that greater attention be given to impacts of
reduced prey, compounded here by the significant loss of black bear habitat
with the Watana development.

- Filling and o~eration: Paragraph 1: Please refer to our comments under
section 4.3(a)( vl - construction re project impacts to vegetation . Since
black bears will be subJect to QUch greater impacts than brown bears, the
cumulative impacts of each additional project-caused stress could be severe.

paragr~ 2: We question the ability of habitats to the east and west of the
impoun nt area to support bears now inhabiting the impoundment areas. If
those areas are already fully stocked with black bears, resultant
intraspecific strife and stress would ultimately lead to lower populations.

para~aeh 3: We again refer you to our c~nts under brown bear (Section
4.3(~(lVl' . Please describe ongoing studies and their integration with
project design and mitigation.

(vi) Wolf: paraRia~h 3: Please refer to our comments under Section
4.3(al(xiil re t~lkel ihood for wolf populations to decrease and coyote
populations to increase in the project area.

Last Paragraph: Given the increased access expected with project development,
an increased wolf harvest appears likely. We recDmQend that a quantification
of project impacts should consider the effects of an increased harvest on wolf



populat ion level~. The cv.gulative impacts of (1) wolves concentrated in a
smaller area due to disturbance, (2) effects on territoriality and stress, (3)
relative values of itlpacted as compared to rero1aining habitats, and (4)
red~ction in pr~¥, should also be considered here.

( ix) Beaver: We question the certainty of the statecents here, given the
undecidea nature of the project water management regime. If reservoir
rel eases are regulated to stabilize downstreag flows, downstreag beaver
habitats may be enhanced. However, the extent to which that enhancecent will
offset beaver losses in the upper Susitna River basin is not provided. Such
data is necessary to evaluate the relative tradeoff in alternative flow
regimes (i.e., for beaver, fish, moose, etc.) and thus the overall magnitUde
of project impacts.

- Construction: We recomgend that the location of beaver colonies be
considered, tn conjunction with other wildlife values, in siti i.g borrow area
access roads.

==:-=i.;e-=:=::-::iP.:':i~:::-:i='-T.~=T.::=1: Please quant ify "few beavers ~
nt area.

Para~Taph 4: Refer to our comments under Section 4.3(a)(ix), above; we
recommend using hydrologic data in conjunction with the revised vegetation
gapS and vegetation succession dynamics to quantify the areas which gay be
affected under different flow regiMes . We find SOGle inconsistency between the
stateaent here that, "Beaver habitat south of Talkeetna gay also be enhanced
as a result of the increased occurrence of favored food plants (page
E-3-316)," and the statecent in Section 4.3(a)(i) that, "few changes are
expected in channel morphology, frequency of flooding, or vegetational
succession" (page E-3-289, paragraph 1).

Paragraph 5: During the August 1982 AEA Workshop on the Susitna project,
access was considered as much of a limiting factor to trapping pressure as was
pelt price. This section justifies our mitigation recommendations under
Section 4.4{b) for alternate access routing, restrictions on use of access
routes, and prohibition of trappiny by construction workers.

(x) ~~skrat: Parayra~: We find no section correlating to the referenced
section 3.3(a)(ix). PTiise define "minor" igpacts.

Parayraph 2: Please refer to our previous couuents on quantifying
igprovecents in downstream habitats under Section 4.3{ix). Accordingly, we
question the contention that, "Improved downstreag habitat will probably
compensate for this loss."

paragra~h 4: Again, refer to our comments under Section 4.3{ix), re
mitigat on of trapping impacts.

(xi) ~link and Otter

~stream Effects: We recommend defining "moderately abundant" and
"SUbstantial impacts." Other than lacking quantif ication, the discussion
thoroughly describes potent ial project impacts to mink and otter. Please

__"'Siill.t.r~ereps,~59· w.&'rlWfeUlile _



- Downstre~ Effects: ~e suggest the discussion be expanded to better explain
the relative Qagnltude of project igpacts tD gink and otter. Since there was
no previous quantification of those populations, we find it difficult to
evaluate the siynificance of these impacts.

(xi i ) Red Fox and co~te: ~ere hUQan activities have developed in a
previously undisturb area, coyotes have becOGe abundant while fox numbers
have decreased (Furbearer Study Coordinator Phil Gipson, personal
cOQmunicationl. For example, in the Cantwell to Healy corridor there has been
a Qarked increase in coyotes with increasing numbers of people and area
developments. Researchers believe there has been a corresponding decrease in
both fox and wolf nUQbers, although both those species pass through the area
fro~ undisturbed habitats in the adjacent Denali National Park.

Per our comgents on other furbearers, quantification of relative area
populations, habitat quality, and trapper demand and harvest is necessary to
fully evaluate project impacts.

(xiii) Other Furbearers: Again, quantificat ion is needed re base line
populatlons, habitat quality, and use, in order to fully evaluate project
igpacts.

para~aph 3: ~~te should be made of the previous years' trapping activity
whic gay be responsible for low trapping success of pine Qarten near ~atana
Creek (Furbearer Study Coordinator Phil Gipson, personal comgunication).

part~ra~~4: ~e suggest considering additional parameters for evaluating pine
mar en ltat quality (e.g. the availability of berries is important as late
suager/fall food) in conjunction with remapped vegetation types to reevaluate
impact estiQates.

paragra~h 6: ~e question the extent to which snowshoe hare habitat may be
improve by revegetation of disturbed areas, given the much larger aQOunt of
habitat which will be destroyed by the project and historically low hare
populations in the basin.

para9)aph 8: No correlation is made between "uoderate" levels of disturbance
from ogging and different levels of disturbance from the project re the
applicability of these references to project impacts.

(xiv) Raptors and Raven

- Habitat Loss: para~aphs 2 and 5: Please refer to our comments under
Section 4.3(a)(xiv) - istllr6~nce, below concerning the taking of eagle nests.

Paragraph 4: In order to understand the relative magnitude of project
igpacts, we recomgend discussing the estimated loss of golden eagles in terms
of project area populations and habitat values.

paratiaph 5: Please clarify the statecent that potential downstream nesting
habi~ts may becoQ8 ~re important as upstream h~bitats are lost with project
development. Uhether downstre~ hab it\ts are f . 1iy utilized, their value
compared to upper basin habitats, and potential disturbances frog other
project activities should be described.



para~aph 9: Please clarify whether downst~eag raven habitats could absorb
use y ravens displaced froQ upstreag habitats.

Paragraph 10: The blowdown of trees near cleared areas represents an
additlonal source of habitat loss (e.9. see Section 3.3(a)(i) - Vegetation
OaQage by ~ind and Dust) •

• Bald Eagles: paragraph 3: We recoggend describing the overall impacts of
the proJect on salQOn and other fish which serve as bald eagle food. Such
consideration should include potential impacts to $Delt runs near the gouth of
the Susitna River. Any impacts to these resources could affect eagles now
depending on them as food.

~aragr~: We question the significance of any compensation for lost eagle
eeding-nibitat through attraction of waterfowl to the igpoundgent. Please

quantify the potential for such compensation and/or provide an explanation of
why waterfowl QlY be attracted to the reservoir without a concocitant increase
in their food sources (also see our comment under Section 4.3(a)(xv)
Waterbirds, below).

- Disturbance: Paragra~: We appreciate the description of protection
afforded eagles under tli"elfald Eagle Protection Act (16 U.S.C. 668-668c).

-However we are concerned that the intent of this act relative to project
design has not been adequately acknowledged or incorporated, as explained
below.

thrayTiPhi6: Under a recent aL~ndment to the Bald Eagle Act, the Secretary of
e n er or gay perQit the taking of golden eagle nests which interfere with

resource development or reco~ery operations (16 U.S.C. 668a). Regulations for
igplegenting this agendment should be available within the next couple of
gonths.

Paragraph 7: The Bald Eagle Protection Act does not authorize the taking of
bald eagle nests which interfere with resource development or recovery
operations. The Act does provide for the taking of nests for scientific and
certain specific exhibition purposes when cogpatible with the preservation of
this species. Service eagle perQit regulations, 50 C.F.R. 22.21, igplement
this section of the Act. Secretarial approval is not required for the taking
of bald eagle nests in Alaska provided no eagles are killed and the nest is
not exported frog the United States. Authority to take such nests has been
delegated to the FWS Regional Director. ~e suggest that the applicant
progptly consult with the FWS to reach a mutually satisfactory solution to
this potential conflict.

(xv) Waterbirds

- Hab itat Alteration: paragraeh 2: Please substantiate that "fish
populations will probably regaln sufficient" to support birds such as
mergansers. According to l1eeting SUliTolary notes frolil the 2 December 1982,
Susitna Hydro Exhibit E ~orkshop on Water Use and Quality and Fishery
Resources, gost of the grayling population (estimated to be at least 10,000 in
Section 2.3(a)(ii) - Watana Reservoir Inundation) will be lost and any
production of lake trout lS expecte1 to be liQlted.



Paragraph 3: Ue suggest quantifying the number of lakes, miles of streaQs,
and acres of wetlands (per revised wetlands typing) which may be affected by
project borrow areas, spoils sites, etc., as well as those which will be
cogpletely lost. Ue recomgend inclUding those habitat type~ in Table W78a.
This inforgation will allow better quantification of project igpacts.

Paragraph 4: Please substantiate further the value of the reservoir as
habitat for migrating birds. Since existing resident fish populations are
expected to be severely impacted by reservoir developgent and no biolop'cally
productive nea~shore zone will be developed, we question that there would be
food necessary to support birds attracted to the reservoir. Moreover, winter
open water areas could attract waterbirds to their detrigent, particularly
since food supplies are already limited. Swans attracte~ to open water at Red
Rocks Lake National Wildlife Refuge in Montana gust now be fed during winter;
similar problems have occurred in other areas of the conterginus United States
(FYS Migratory Bird f~nagegent Project Leader Rod King, pe~sonal

cOliGUnication).

- Disturbance: Paragraph 2: We suggest that greater emphasis be placed on
the potentla) for the proJect to disturb trumpeter swans. Recent increases
and overstocking of swans in the Gulkana Basin may result in gore swans rnDving
into the upper Susitna Basin (FWS Migratory Bird ~~nagegent Leader Rod King,
personal comgun ·~ation). Yet those habitats will become less suitable with
the human activities and disturbances cause by the project. As areas in the
Cook Inlet Basin and Kenai Peninsula have been affected by human use and
developgent, swan use of those areas has shifted to areas largely inaccessible
to people.1!!!

(xvi) Other Birds

- Construction

• Habitat Loss: We appreciate the thorough, quantitative discussion included
here •

• Habitat Alteration: We suggest that species and their relative abundance be
correlated to the postulated negative and positive effects of habitat
alteration. This would provide some indication of net project impacts. Loss
to the Uatana impoundment of existing natural edge, e.g. rivers, ridgetops,
etc., will undoubt!dly be far greater than the increases in edge suggested
here.

- Operation: We question whether any feeding habitat for spring migrant
shorebirds will be created in the drawdown zone. The reservoir drawdown zone
will regain an unvegetated mudflat. If current low bird populations indicate
lack of hi~h quality habitat, it seems doubtful that food organisms would
suddenly proliferate with reservoir developgent.

]§I King, J.G. and B. Conant. 1981. The 1980 census of trumpeter swans on
Alaskan nesting habitats. AQlrican Birds 35(5): 789-793.



(xvii) Hon-gaQe (~ll) r~ls: For small ~l species wh ich inhabit
IdentIfIable vegetatIon types. we suggest describiny whether the percent of
the hab itat to be lost is proportionately yreater or less than the occurrence
of the type within the entire basin.

(b) Devil Canyon Develo~ - lt

(i) Moose: Convert ing the number of DOose in the Devil Canyon impoundgent to
a-aenSTtY figure and then comparing that to a similar figure for ~~e Watana
impoundment would allow a better qua~titative comparison of iwpacts. We are
concerned with the judgegental nature of the discussion in stating that
impacts "are of less concern" and suggest that. "will be of ~ller magnitude"
might improve the stategent (pge £-3-338 ). The sQ411er area of the Devi l
Canyon as compared to Watana area should also be mentioned. althOUgh we do
~ote that moose dens ity here is about half that of ~le Watana area. An
evaluation of re lative habitat values of the adjacent areas which will be less
directly impacted. and any lands proposed for acquisition or enhancegent. is
necessary for a complete impact and mitigation anaysis.

- Construct ion: Aga in. spoils disposal is an additional impact which shou ld
be described.

• Habit at Loss: Our co~nts under th is head ing (Sect ion 4.3(a) (i» . for the
Watana development also apply here.

• Interference with Movements: The discuss ion should consider whether a 1.6
km crossing would also be a barr ier to moose in that area or coose diverted
from upstreag cross ings because of the Watana impoundgent. Quantification
shou ld also be prOVided of the addit ional distances wh ich might have to be
trave led and cons ideration given to add itional energy expenditures rel ative to
foraye qual ity shou ld moose alter the ir movement patterns. Also refer to our
couments under th is heading. Section 4.3(a)(i). for the Watana development .

• Disturbance: Please refer to our comments under this heading. Sect ion
4.3(a)(I). fer the watana developQlnt.

- r~rtal i ty: As above. our previous c~nts under Section 4.2 (a)( i )
• MOra lity Factors; 4.3 (a)( i) - ~i l l ing and Operation•• Disturbance; and
4.3(C)(i) - MOrtal ity apply.

- Filliny and Operation

• Alteration of Hab itat: Please refer to our comments under this heading.
Section 4.3(a)(I). for the Watana development. We are concerned that
increased water temperature could resu lt in a larger area being affected by
ice fog and r iga ice forgation. also see our coggents under Section
3.3 (a)( i ). We aga in recOMQlnd quantifying several impact scenarios re
successional veget ation ch!nges from any of the impacts discussed here.

• Interference with 110vements: By reducing browse availability due to drOll!
Ice formatIon . the presence of ice fog could be a compounding impact to moose .

l100se covecents may already be inhibit ed because of greater visual exposure t o
predator~ in the vic inity of the reservoir. Ue refer yoa to our co~wents
tr,destbs 'fat'p'drs]s t'S Of ']"'" nn z ; :0



• Disturbance: Again. our comments for Yatana (Section 4.3(a)(i)) apply.

• fwrtality: Please refer to our previous co~nts on hunting (Sect ion
4.2Ia)( i) . Horta1ity Factors. and Disturbance and r~orta 1ity discussions under
Section 4.3Iall111.

• Devil Canyon: SUJ,J;1ary of I&!~acts: As we cOaile,lted on the Yatana impacts
su~ry. quantificat10n and be ter definition of impacts is needed here. Ye 
are also concerned about inattention to cumulative igpacts. While habitat
alterations. disturbance, or blockage of movegents may each be a "minimal"
igpact, together ~~ey may be sufficient to severely stress moose or reduce
moose use of the project and adjacent areas.

ii) Caribou: Definitions for the qualftative terms used here should be
prov e.g. "little use").

(iv) Brown Bears: Lack of quantification here, as in Section 4.3(a)(iv)
precludes evaluating even relative impacts fro&! each &!ajor project feature.

(v) Black Bears: As in Section 4.3(b)(iv) above. lack of quantification
prevents a thorough analysis. Consideration should be given to the cur~u1ative
effects of disturbances, loss of habitat. decrease in habitat value, and
increased &1Orta1ity from human/bear conflicts from the Devil Canyon
deve10p&lent in conjunction with the Yatana development.

(vi) Wolf: Please refer to our co~nts under Section 4.3(a)(vi) re the
importance of disturbance and cumulative impacts. "

(ix) Beaver: Refer to our comments under Section 4.3(a)(ix) re the need to
quant1fy the amount and quality of downstream habitat ir.1prc.veLlI!nts which could
offset upstream habitat losses and the dependence of any habitat improvement
on the operating flow regime. We S"1gest describing impacts under a variety
of potential flow regimes.

(x) Muskrat: Please refer to our previous comments under Sections 4.2(b)(ii)
and 4.3Iallix) - Filling and Operation re quantifying and controlling
pctential increases in trapping.

(xi ) Hink and Otter: Again, we recommend providing some quantification.
aefinition. or relative correlation among species and project areas for the
qualitative impact descriptions.

(vii) Coyote and Red Fox: We would expect an increase in coyotes per our
previous comments ISection 4.3(a)(xii)).

(xiii) Other Terrestrial Furbearers: Our comments under Section 4.3(a)(xiii)
apply here too.

(xiv) Rtptors and Ravens

- Construction and Filling



• Habitat Loss: Paragraph 1: Refer to our co~nts under Section 4.3(a)(xiv)
- b1sturbance.

~aragraKh 2: Should any eagle build a nest, between new and filling of [evil
anyon eservoir, wh ich would subsequently be lost in construction and/or'

filling of Devil Canyon, please refer to our co~nts under Section
4.3(a)(xiv) - Disturbance.

Paragraph 3: Please clarify what is meant by the first sentence.

~iffiCa~~i4: Please refer to our coggents under Section 4.2(c)(i) re the
cu es in locating goshawk nests.

Paragraph 5: Please clarify the discussion and consider whether the cliffs
and trees which may increase in nesting importance are as suitable as existing
nest habitats •

• Disturbance: paragra~h 1: Again, please refer to our co~ents under
Sect10n 4.Jta)txiv) - b sturbance .

paragra~h 2: See our cOmQents under Section 4.3(b)(xiv) this section, ~abitat
Loss: arayraph 2, abQve.

(xv) Waterbirds: Please refer to our comments under Section 4.3(a)(xv) as to
the questionable value of the reservoir area, i.e. generally birds will not
appear in the area any earlier; birds which remain in the area longer may have
problems fi nding food when encountering frozen waterbodies once they do leave;
no data has been prOVided re any supplemental food fa1ue in the reservoi r area.

(xvi) Other Birds: Paragraph 2: Please clarify the last sentence .

Paragraph 3: Please quantify the extent to which open water in the r,se·voir
w111 compensate for loss of dipper breeding habitat' and describe what fet~ing

habitat would be available in the reservoir.

(xvii) Uon-game (small) M~ls: Please refer to our comments under Section
4.Jta)txvi).

(c) Access

(i) ~~ose: The qualitative, general discussion precludes any definitive
analysis of potential impacts. We suggest quantifying current and potential
hunter demand and harvests, area ~ose populations and habitat quality for
access route areas. Varying degrees of winter severity and the length of each
access link should then be considered in conjunction w~th the information
described above and data on vehic1e/~ose collisions in other areas of the
state to assess the potential for railroad or automobile coll isions with r,x 'ose.

Since access is a key feature to any mitigation plan for the project, we aglin
reco~end evaluating the range of i~acts which would result frow a variety of
access/use options and coordinating this with the Socioeconomics and
Recreation Chapters. Please refer to our 17 August 1982 letter to Eric Youid
re access alternatives; our COL~nts there remain appllcable.



Please correct internal inconsistencies in this paragraph: loss and
alteration of habitat, disturbance, and ~rtality are certain, not "possible",
impacts as verified in subsequent portions of this sect ion (page E-3-35D).
:1aps of proposed access routes should also be included.

- Iwrtality: Paragraph 2: Before discussing impacts from access, please
speclfy any pubf lC access and hunter take restrictions assuged to be in effect
for planning, construction, and operation phases of the project. Impacts will
vary from severe with no restrictions to minigal with strong restrictions on
access. In this respect, we find Chapter 3 confusing. The potential impacts
from pubiic access and hunting along project access routes are discussed here
and then the suggestion is gade that these impacts will be minimized by
prohibiting worker access and hunting, yet the chapter never consistently
describes what restrict ions actually will apply. Project impacts, such as
ha~itat degradation and population disturbance associated with increased
access, could be further minimized by controlling public access (through
restrictions on DRYs, seasons or times of day of use, etc.).

Please substantiate the conclusion here that "careful ly managed hunting may
effectively mitigate for some indirect project effects." The impact of
diminished hunter opportunities is not ful ly described here or in Chapter 5
(see our comments there , Section 3.7 (b)(i i) - Impacts on the Hunter).

Paragraph 4: Please define use of the terms "small" and "negligible." During
severe wlnters, ~ose may seek cleared roadways as travel corridors and be
subject to collisions. Since the Denali Highway is not kept open during the
winter. it is not possible to fully compare the collisions on that road with
the potential for collisions on project access roads. However, we suggest
that a better understanding of the subject could be gained with information as
descr ibed under Section 4.3(c)( i), above. Ue also note that if workers are
allowed to commute to the project site or have free access in and out of the
project area, the voluges of road traff ic would be significantly higher. The
analysis should be coordinated w~th that in Chapter 5. Consideration should
be given to the times of year and day for recorded collisions and utilized in
scheduling access if patterns exist in that information.

Parayraph 5: Please cescr ibe current railroad use as compared with the
proJected additional eight round train trips each week. We believe that
project railroad use may be a significant impacts to wildlife in view of
present winter use of four round trips each week.

The length of addit ional track, as well as existing track, should also be
given for comparison with the mortality figures given here. Information on
uoose dens ities and hab itat values in the area of the new as compared to
existing railroad would also be helpful in quantifying potential impacts, as
described above. Ue are concerned that in severe winters th~ loss of winter
range may be compounded by the potential for numerous vehicle/moose collisions •

• Loss of Hab itat: Ue concur with the analysis but suggest some
quantlflcatl0n be made of areas and vegetation types which could become



unuseab 1e in a worst case scenar io where disturbance causes coose to avo id
usin~ the road corri dor area •

• Int erference wi th Seasona l t~veQents : Wi t h respect to the seasonal
mlgr atlons descrlbed her e, please refer to our cOQQents under sect ion
4.3 (c) (i ) - t~rta1i t~ , re the cogpounded potentia l for even greater nuQber s of
vehic1 e/QOose coJJ ls l0ns.

(ii) C4ri bou: Paragraph 1: We re iter••~ ~~r recoQQendat ion to eliminate the
Denal l Highway to Witana access rout e (also se~ Section 3.4 (c)(i i » wh ich, as
documented here, is "likelY to have a substantial effect on car ibou cov8Qents . "

PtihgrgKh 6: Please prov ide substantiat ing data for the jUdgment that
a ou cows calv ing in the area may avo id the road, there will not be an
effect on herd productivity. We recomcend quantifying the port ion of the her d
vti 1izi ng th is area.

Paragraph 7: Please prov ide further inf orgation on times of day or seasonal
variations expected for truck traff ic. An add itional concern in considering
the potent ial severity of access-related impacts is the quest ion of worker
access. If project worker s are all housed on si t e, the intens ity of road ~se

will still ~e greater than descr ibed here; workers travel ing to and from the
s ite at the beginn ing and end of the ir t imes off represent a substant ial road,
or even airstrip, use. Moreover, if workers are allowed to indiVidual ly
commute, or even if buses are used on a daily or weekly basis, road use will
be even QOre sign1ficant.

paraiJaeh 9: Our preV ious co~ents on herd manageQent apply (Section
4.Z(~(li»). We recommend quantifying i~acts descr ibed throughout th is
sect ion.

(iii) Call Sheep: Paragraph 1: The issue of disturbance from air access to
the pr oJect should be covered here; as descr ibed in Section 4. 3(a)(iii) .
Please provide inforgat ion on the expected int ensity of aircraft use for the
period of const ruct ion.

paras;a~h 2: Cons iderat ion shou ld be given to increased recreat ion and other
act lvlt es which may c~ound hab itat loss impacts near the cr itical Jay Creek
miner al lick. Please restate those impacts as descr ibed in Sect ion
4.3 (a)(i i i ) .

(iv) Brown Bears : We concur wi th the assessment but recommend that
quantif ication of impact s be pr ovided.

(vi) Wolf: Our previous cor.ments under Sect ion 4.3 (a)(vi ) app ly.

(vii ) Wolverine: paragra1h 2: 1uantif ica"ion of trapp ing effort and potent ia l
incr eases re lat ive to wo ver ine populat ions should be given. Please j ustify
the inf er ence that emigration fr om other areas wi l l mit igate for loss of
wo lver ine to trappers yet not affect overall populations .



(vi i i ) Furbearers: In general. we find the discussion somewhat inconsistent
wlth other sectlons. with no clear objectives outlined for mitigation (see
paragraphs 2.8. and 9 of this section). Please also refer to our comgents on
the socioeconomics (Chapter 5. Section 3.7(c)(i) - Impacts of the pr0iTStt
and our recomgendations under the wildlife mitigation plan (Sectlon 4. •
We reco~nd you then ensure these sections are consistent with each other and
with overall project objectives and mitigation goals. Specific comgents
follow.

Paragraph 1: Please provide further data to substantiate the conclusion that
pine marten horne ranges may becorne realigned along the access road. Although
we appreciate the thorough discussion of potential project impacts, we are
concerned that repeated lack of quantification makes if difficult to assess
the relative importance of such "minor" impacts as compared to the gore severe
iClpacts of direct habitat losses lInd increased trapping r.JOrtality.

Paragraph 5: The well-documented likelihood of beavers using bridges and
culverts for damsites Clore probably represents further negative impacts to
beaver than a source of habitat improvement. Beaver use of those structures
would conflict with project access, undoubtedly resulting in road rnaintenance
to remove beaver darns. If that removal occurs at the wrong time of year, i.e.
autUr.Jn, beaver in the area Clay be effectively eliminated (Furbearer Study
Coordinator Phil Gipson, personal communication).

Paragraph 9: We are concerned with use of the word "desirable." Thus we
suggest r.JOdifyiny the last sentence to say that to date, trapping pressure on
mink and otter has been low in this part of Alaska (Furbearer Study
Coordinator Phil Gipson, personal cOQmunication) .

(ix) Raptors and Ravens

- Denali Highway to Watana Darnsite: paragraph 1: We reco~nd describing how
thlS area was surveyed.

Phraidaphl~: Our comments under Section 4.3(a)(xiv) - Disturbance would apply
s ou go en eagles subsequently nest along the access road.

par'l~ealh 3: Refer to our cOllliH!nts under Section 4.3 (a)(xiv) - Disturbances
re t e lIegality of destroyillg a bald eagle nest.

• Watana Dam Site to Devil Canyon Dam Site

• Disturbance: We again refer to you to our cOllliH!nts under Section
4.3(a!(xlv) - Disturbance.

- Devil Canyon Dam Site to Gold Creek

• Disturbance: We recommend that the conclusions of minimal disturbance here,
be con51stent with those in Table U76 which says that "construction and
operation activities may result in considerable disturbances." If the nest is
active, we will recot~end timing constraints on the construction activities
near it (see Section 4.4( c)(i)).



(d) Transcission Lines As with the previous Section 4.3, (c) Access, the
severity of lmpacts frog the transgission lines will depend on restrictions on
access (e.g. by siting, access to the lines, and/or access along the lines) as
well as the gethods of construction and maintenance (e.g. helicopter, winter,
and/or onground). Please clarify what methods and schedule for construction
and maintenance will be utilized and what restrictions, if any will be ~laced

on access; we find the Exhibit E inconsistent on these points. The reference
here is to helicopter and winter construction and only selective clearing of
vegetation; in Chapter 5, reference is made to increased hunter access along
the lines which infer greater clearing and road access (Section 3.7(c)(i) •
1m acts of the Pro ect). Increased snowmobile and ORV access and their -

s ur ance a ong e transcission corridors should also be addressed here.
Our co~nts under (Section 4.3(c)) Access on the need to quantify expected
additional harvests also apply here.

Please refer to our transmission corridor co~~nts under Botanical Resources,
Sections 3.3(d) and 3.4(d). We refer you to our 5 January 198Z review letter
on the 9 Novecber 1981 Transcission Corridor Report. Our c~nts there
regain applicable. In particular, we recogmend incorporating into project
plans: (lIon-ground evaluations with representatives of the FWS, ADF&G, and
the Alaska Plant Materials Center regarding the appropriate ganagecent along
various lengths of the transcission lines (e.g. the extent of clearing,
maintenance, possible seeding. etc. should depend on the wildlife species of
concern and vegetation types present; (2) coordinated access to the
transcission lines with access to other project facilities; (3) controls on
public access to the transmission lines during and post-construction to reduce
habitat degradation and populat ion disturbances; and (4) controls on access
along the length of the lines. We would appreciate your response where
project plans cay be in conflict with either these points or the five specific
reco~ndations in our January let.ter.

We are concerned with the generality and lack of quantification of this
section. Using the vegetation remapping, a successional codel should be
applied; the selective clearing and maintenance to be used along the
transcission lines should be factored into that codel. Areas within each type
to be impacted and vegetation type changes over the project life can then be
calculated. Maps of the proposed transcission line corridors should also be
provided.

(n Siy Gage

- Coo~ Inlet to Wil lOW: Paragraph 1: Again, the degree of icpact will depend
on-th~ type of clearlng and calntenance and thus, habitat alterations which
result. We have recommended selective clearing, winter and helicopter
construction and caintenance and controlled access along the line.
1·laintenance should involve selective clearing and topping of trees and tall
shrubs to help maintain increased forage production. We agree that
transcission line clearing ~2Y increase goose and black bear carrying
c<pacities if vegetation types which can be enhanced are present along the
l ine. Thus we recoccend quantifying the types present and the ir va lue to big
gar.1e.



parasraph 2: Please describe the presence or absence of ~ose calving grounds
and ear denning sites. The cu~ulative igpacts of the trans~ission lines in
conjunction with existing disturbances should be discussed.

- Healy to Fairbanks: Again, quantification of types to be igpacted and
successlonal Changes over the project life should be provided.

- Yillow to Healy: P~ease refer to our 5 January 1982 letter regarding the
dependence of the Susltna project on the Intertie. Thus, we recOQmend full
consideration of impacts from the Intertie within this analysis.
Quantification of impacts is needed, as above.

- Yatana DaQ to the Intertie: Please provide a quantification of igpacts-, as
~o~. -

(ii) Furbearers: paraTiaph 3: Please refer to our comgents under Section
4.3{cllv111J re 1nconsstencles be' ~een Chapters 3 and 5 in presenting
impacts. Ye are also concerned with Inconsistencies between the increased
access acknowledged here and ~itigation guidelines to prohibit such access
(Appendix EE, it~ 1); please clarify. Our previous recommendations to
quantify impacts apply here too.

(iii) Birds: Paragraph 1: Ye recommend providing references for the broad
concluslon that speCles diversity ~ay increase near the transgission lines.
Re~oval of nest and forage trees will decrease available habitat for species
such as pine grosbeak and boreal chickadee.

para2jaeh 2: Ye concur. Please also refer to our co~nts under Section
4.2{c (1) re continuing peregrine falcon surveys.

parayra~h 4: Powerlines are particularly deadly to swans. 16/ However,
~ortall y fro~ collisions, not electrocution, is the ~jor adverse i~pact to
swans. Locating and ~rking lines is the key to ~inimizing that igpact (see
our cor.~ents under Section 4.4(c).

Ye reco~end expanding this discussion to describe: (1) the potential for
swan collisions; (2) migrations of swans throuyh the project area; and (3)
swan use of re~te lakes, including those in the ~atanuska-Susitna Valley, for
nesting and rearing . Refer also to our comgents on increasing develop~ents

and disturbances which have caused swans to abandon areas, Section 4.3(a)(xv)
- Disturbance, and our 5 January 1982 letter to Eric Yould, as above.

(e) I~pact Surnmary

Ye are concerned with the emphasis of this surnGary on impacts which can be
most easily ~itigated. Consideration should also be given to docugentiny
unavoidable, adverse i~pacts , cu~ulative project impacts, and differences
between long v~rsus short-term igpacts. The uncertainty If predicting project
l~pacts on the basis of existing lnfo~ation are clearly apparent here.

lei Avery, ~U., P.F. Springer, and fl.S. Dailey. 1980. Avian ~rtality at
~n-~ade structures: an annotated bibliography (revised). U.S.
Depart~ent of the Interior, FWS/OBS-80/54. ·



parayraeh 2: We concur that increased human use is positive, but the hab itat
alteratl0n and disturbance which may also result frOQ increased access are
often a significant negative igpact to wildlife populations. There is a need
to integrate this discussion with those in the 5ocioeconogic and Recreation
Chapters of the Exhib it.

paratTaTh 3: We reco~Jend also considering habitat values and how they relate
to Wl d lfe populations over the life of the project.

(i) Big Game: Paragraph 1: As above, the increased access afforded to
hunters is more of a concern from the standpoint of resultant population
disturbances and habitat alterations; assuming that harvest is regulated to
protect population levels .

~aragra~~ 3: We are concerned with the subjectivity of the first sentence
ere. ease provide quantitative data for cogparison with the previous

paragraph to justify the relative magnitude of project igpacts .

~~ntion should also be made that project impacts will be particularly critical
during years of severe winter. During such years, an additional igpact to be
considered would be moose/vehicle collisions. Cugu1at ive igpacts are also of
concern with moose.

Para~Taph 4: Inability to predict major igpact on caribou, as cited here, is
a serl0US data gap . We reco~wend describing additional inforgation to be
gathered to help make such predictions. Best and worst case igpact scenarios
should be described to provide at least an indication of ~ ow caribou could
suffer from increased disturbance, impacts near calvin. areas, and alterations
in seasonal movements.

Paragraph 6: Again, cumulative impacts are a concern in evaluating overall
proJect impacts to both brown and black bear.

para;1a~h 7: Disturbance from increased access and the presence of hugan
acti~t es should be the more direct concern here (please see our co~nts
und~r Section 4.3(a)(vi)).

(ii) Furbearers: Paragraph 1: We again note the potential for red fox
populations to decrease as coyote populations increase (please see our
comments under Section 4.3(a)(xiii).

para
lOaph

i2:
We suggest clarifying these conclusions to be consistent with

prev ous mpact descriptions, e.g. Section 4.3(a)(ix), paragraph 1, page
E-3-315, says beaver populations are likely to increase, this paragraph says
they "may increase," downstream (page E-3-371). We again recommend describing
the water management regimes under which fur bearer populations will most
like ly benefit. Overall, we are concerned with the uncertainties expressed in
this discussion and recommend that additional furbearer work to satisfy these
uncertainties be considered (e.g. we su93est focusing on beaver and pine
marten per our comments under Section 4.4(b)). Since impacts to valuable
habitat in the vicinity of Deadman Creek can be mitigated, by alternative road
siting, they should be described here.



(iii) Birds: Ye reco~nd also describing the negative impacts from swan
col1isl0ns and raptor e1ectroc~tion with transmission line development.
Similarly, disturbance to nesting swans and raptors is another negative impact
which should influence mitigation planning.

4.4 'litigation Plan: As was the mitigation plan for Botanical Resources, we
flnd the mitlgatl0n plan for wildlife incomplete and too general. Our
detailed co~nts on lack of quantification, lack of integration with other
resources evaluated, and need to consider the full range of mitigation options
possible should be considered here as well (see Section 3.4).

Because the wildlife analysis is much more qualitative than quantitative, we
commonly found the emphasis on minor impacts rather than on uajor ones. A
sici1ar miseaphasis is in the mitigation plan, where attention is often
focused on small, more easily mitigated impacts. Alternatively, severe
impacts are left to undefined and uncertain mitigation measures such as later
habitat enhancement and/or 1anQ~ acquisition. Please refer to our earlier
comments on the need to clarify overall project mitigation objectives (Section
4 .1) .

This section should clearly explain why mitigation measures already
recommended by FWS and other resource agencies have not been adopted. For
example, negative impacts to wildlife from the Denali Highway to Yatana
development access route are consistently documented throughout the report:
the road will result in substantial disturbancc3; the Deadman Creek area
paralleling the road is particularly important habitat to numerous wildlife
species (e.g. calving moose, Section 4.2(a)(i) - Distribution • s~ecial Use
Areas : Calv ing Areas: Paragraph 2; brown bear dennmg, Secbon 4. (a)(iv) 
Construction: par~graph 10; caribou movements, Section 4.3(c)(ii); wolf
dennlng, Sectl0n 4.3 \c)(vi); valuable beaver habitat, Section 4.3(c)(vi ii);
bald eagle nesting, Section 4.3(c)(ix), etc.). Mitigation of these impacts
can be effectively accomplished by completely avoiding the impact, that is,
alternative siting as recommended in our 17 August 1982 letter to Eric Yould
and further detailed in our comments on the Botanical Resources mitigation
plan, Section 3.4( c)(ii).

We also request that you (1) confirm the inclusion of reco~ended measures in
project design, and (2) clarify the extent of public access and uses in the
project area throughout planning, construction, and operation of the project.
For example, please specify the extent to which the environmental guidelines
in Appendices EA to EE have and will be guaranteed in project design and
operation.

Establishment of a monitoring and follow-up program for all phases of project
construction and operation is an essential feature of the mitigation plan.
Key couponents of this program are that it: (1) include appropriate Federal,
State, and local agency participation; (2) be fully supported by project
funding; and (3) be utilized to modify, delete, or add to the mitigation p:dn
in response to both information from ongoin~ studies and needs which become
apparent as project iupacts are realized . Yhi1e monitoring by itself is not
mitigation, actions taken as a result of that monitoring c~n ensure the
effectiveness of the implemented mitigation p1~n.
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Our final general recogmendation on the ~itigation plan is that continuing
consultation between the license applicant and resource agencies include
initiation of working sessions with project design engineers to fully
incorporate wildlife ~itigation plans.

(a) Big Game

(il noose: parafealh 3: lie concur with the processes now being used to
quantlfy probab\egpacts of habitat loss and to develop selection criteria
for replaceQent lands. Our previously described concerns for the need to
evaluate habitat values are of particular note here; habitat quality ~st be a
factor in quantifying the areas of specific land parcels which are to be
enhanced or acquired as ~itigation. A schedule for the availability and
incorporation of this data into project plans is also needed. Some assessment
should be made of the locations and potential sizes of such areas.

paragra~ 5: Further details should be provided on the schedule, potential
size, h ltat types, and studtes, which would be involved in the Alphabet
Hills burn. Land ownership, vegetation types, and other constraints to the
potential value of burning or other ganipulations to enhance habitat should
also be described.

para?Eaph 6: Please clarify the criteria to be used in replaceQent land
sele~lon. lie caution that replaceQent lands only contribute to offsetting
unavoidable habitat quality losses elsewhere when: (a) habitat value of the
replacement land would be degraded by some predictable means other than the
project during the life of the project but, through management for fish and
wildlife that degradation could be prevented; or (b) replacement lunds are
currently degraded and through management for fish and wildlife, productivity
could be increased over the life of the project; or (c) through manageQent of
fish and wildlife, the productivity of an existing natural unit of habitat
could be increased by reducing or eliminating one or more factors li~iting its
productivity. Identified replacement lands ~st be a manageable unit.

Phrafa!bh 7: To maintain the increased value of ganaged habitat, provisions
s ou e lncluded for ongoing ganagement of the~ until such time as the
project area is returned to the pre-project state.

para~aph 8: The gaxi~ design speed of 40 miles per hour referred to in
Appe~lx Ee, item I, should be assured here as one means of mini~izing the
potential for moose/vehicle collisions.

Paragraph 9: lie strongly support the proposal Environ~~ntal Briefings Pro~Ta~

and reco~n 1 that it be a uandatory requirement for all project personnel
before they begin work on the project.

Paragraph 10: Assistance fro~ APA in regulating access should also be for the
purposes of ~ini~izing habitat degradation and unnecessary disturbances.

(ii) Caribou: Provisions to monitor and remove logs and other debris fro~ the
i~oundments should be included in the overall project monitoring program,
this will ensure that such debris does not inhibit caribou movements (see
Section 4.3(a)(ii) - Filling and Operation, paragraph 9).
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(iii) Oall Sheee: Please describe how the prohibition on visits to the Jay
Creek m1neral 11Ck is to be enforced. We recomcend that the portion of the
reservoir adjacent to the lick be closed to boat and floatplane use. We
suygest that the effectiveness of any measures to expose new porti~ns of the
mineral lick be degonstrated and then incorporated into the gitigation plan if
effective.

(iv) Brown and Black Bear: paraaraph 2: We strongly concur with
rec~ndations to promptly 1nc1nerate garbage and fence camps. Experience
from other projects (e.g. Terror Lake hydroelectric project) shows the need to
clearly siyn and monitor gate closures to maintain the effectiveness of
fencing. The Environmental Briefings Program referred to under Section
~.4(a)(i), paragraph g, is particularly applicable here.

paragriah 3: The habitat values to be gained from mitigation measures
referr to here ~ust be quantified before any ~itigation for bear impacts can
be claiged.

(v) WOlf: Please refer to our comments in the previous paragraph about
quantifying recommended mitigation measures.

Beaver and pine marten are both ecologically and economically important;
mitigation of some project igpacts is possible. We recommend revising the
first sentence to describe what process and/or criteria were used here in
deciding to emphasize beaver and pine marten in mitigation planning.

Potential benefits to other species from beaver activities is the type of
minor iapact we believe to be overemphasized while more significant, and
difficult to mitigate, impacts are not treated as thoroughly. For example,
beaver activities may conflict with slough management plans for salmon.
r~reover, benefits from beaver activities may ultimately be negated by
increased trapping which will be facilitated by project access and
transmission corridors. The consistent lack of quantification in the draft
Exhibit E precludes evaluting the significanc! of any such benefits relative
to overall project impacts and recomQended mitigation measures.

Paragraph 2: We recommend discussion be provided on how proposed mitigative
sit1ng of the transmission corridor for pine marten will conflict with, or
benefit, other wildlife species.

Paragraeh 3: Per our previous comments, w~ recomQend coordinating the
dlscuss10ns of impacts and mitigation measures between Chapters 3 and 5. We
see L need to clearly and consistently state project objectives in both
chapters. We concur that workers and their families be prohibited from
trapping or hunting while working in the project area and request assurance
that such prohibitions will be part of project plans.

Although increased access ~2Y be viewed as a net benefit to trappers, habitat
degradation, disturbances to the population, and conflicts with project
management (e.g. removal of beavers \~ich conflict with road culverts) wculd
result in less than expected benefits to these groups. Thus we reco~nd

continued monitoring to assess that potential. Ue also then reco~nd that a
process be Developed for implemP.nting further mitigation (e.g. reco~ndations
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to the Ga~ Board on greater harvest restrictions, habitat Qanipu1at ions,
alternative flow regiges, etc.) sho~ld these efforts fail or impacts be found
more severe than initially evaluated.

Paragraph 4: We request confi~ation that project design plans will not
include gravel extraction from DeadQan Creek. Please provide further
infortlation on how disturbance of riparian vegetation will be ~inimized .

paraeraeh 5: Please refer to our comgents under sections 4.3(a)(ix) and
4.31 111xl re the need for quantified data to support the conclusions here .
~e strongly support the proposed monitoring and model deve10p~llt programs.
These programs should also be the basis for verifying impact predict ions.
Although by itself monitoring does not mitigate project impacts, it should be
the basis for dete~ining additional mitigation needs.

Paragraph 6: We concur. To maximize the effectiveness of the mitigation
plan, we recomGend continuing studies to fill data gaps, quantify conclusions
given here, and complete habitat models for beaver and pine marten.

(c) Birds

(i) Ra~tors and Ravens : Paragraph 1: ~e rec~nd expanding the list of
maJormpacts to lnclude loss of hunting habitat, a corollary impact to the
loss of nesting habitat identified here. A mitiyation need we have repeatedly
recommended is rea1iynment of roads and transmission corridors away from
riparian corridors and other wetlands valuable in migration as well as
breeding (e.g. letter from FUS to Er ic You1d, 5 January 1982).

Furthe~ore , we recommend that the monitoriny proyram include continuing
surveys for peregrine falcons (see Section 4.2(c)(i)) as well as other raptors
(see sections 4.3(b)(xiv) • Habitat Loss), to confirm their absence in
construction activities areas.

~e are concerned with the emphasis on creatiny artificial nests. That
emphasis is based on the assumption that nest sites are the limiting factor to
raptor use of the project area. This has not, to date, been adequately
supp~rted by ongoing studies. For example, overall loss of feeding habitat
may negate potential benefits from such structures.

- Creating Artificial Cliff-Nestin~ Locations: We concur with the
recommendations to contlnually monltor for nest destruction and to provide
additional ~itigation later, if found necessary.

- creati£g Artificial Tree-Nesting Locations: Pa!!S[aph 1: Please provide or
correct e complete reference for creating--Successful bald eagle nests; it
was apparently omitted f rom the bibliography. We question the suitability of
presently unused habitats cited here as potential nest sites. Since eagles
are not using these areas, food or some other habitat parameter may be
limiting.

paragraChj2: ~e suggest expand ing the discussion to describe the
compara 1 lty of habitats, circumstances, and species of birds using
artificial nesting platforms as listed in Table UBI. The success of those
efforts may not be directly applicable to the project area, given the
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different habitats and species involved. Please include inforQation on
whether such structures have ever been successful in Alaska.

- Seasonal Restri ~tions: We strongly support the measures included here with
the addition of three points. First, we recOQrnend coordinating with project
design engineers to ensure that such timing and siting restrictions are fully
incor porat ed into project designs, schedules, and cost esti~tes. Secondly,
our previous comments on the need for follow-up QOnitoring of raptor nesting
in responsp. to construction activities are critical here. Finally, for bald
eagles, we recommend there be no blasting within 0.5 milps of nests.

(ii) Wat~rbirds: Paragraph 1: We recommehd revising this paragraph to
describe factors wh 1Ch ~y-,rrmit benefits outlined here (see our co~nts
under Section 4.3(a)(xv)). An additional concern we believe should be
described here is the potential for collisions of swans with tranSQission
lines.

Phra~h 2: We recommend that the QOnitoriny program described prev10usly
s ou e coo~dinated with ongoing FWS surveys for trumpeter swans and other
waterfowl, with prrticular attention to the iQpacts of project disturbances on
trumpeter swans. Je asain note the importance of carefully siting all project
facilities, roads, and transmission lines away from wetlands (as being
remapped), including stream corridors and lakes. Since trumpeter swans and
other waterbirds frequently p;jrate alony stream corridors, sitiny and ~rking

of transmission lines is partlcu1ar1y critical to avoid collisions and
electrocutions in those areas.

(iii) Other Birds: We again note the ecological importance of these species.
We recommend that nest and roost boxes be considered as mitigation for
passerines. Hairy woodpecker, boreal chickadee, and brown creeper would all
adapt readily to such structures. These three species populations would be
reduced by 10.1, 7.4, and 19.9 percent, respectively. The hairy woodpecker is
on the National Audubon Soc iety's 'B1ue List· and is thought to be declining
in the Pacific ~orthwest. We also recommend that all unavoidable adverse
impacts from the project be fully acknowledged.

(d) SQa11 (non-game) ~~~ls: We refer you to our comments, above, re fully
adknowledglng unavoldabJe adverse project impacts.

Comments on Tables and Figures for section 4 - Wildlife

Overall, many of the tables and f igures are incompletely footnoted and
referenced. Few will stand on their own and many are confusing or
inconsistent even when referring to the text . We recoL~nd cleaning up the
tables and figures to alleviate these problems in general, as described in our
c~o~nts on the text of the report itself, and as specified below. Rather
than commenting on all editing or corrections needed, we have focused on major
problems or points iL~ortant in understanding our COLIJents on other portions
of the document.

Table U21, W22 and W23: Please include the nu~er of s ites, sampled in each
communlty.
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Table W64: We reco~nd footnoting a brief def inition of ·i~ortance value
ratings.' Please prov ide dates for \he su~r 1981 survey.

Tables W65, W66, W68 and Y78a: Please clarify how hab itat types as class ifi!d
nere do or do not coordinate with the rev ised vegetation classification
scheme. We are concerned that data ~n ipulations not obvious frog the
original references be fully described here (see Section 4.2(c): Paragr~).

figure Wll : We suggest adding reservoi r elevation levels.

Figures W19 and WlO: We reco~nd includ ing some description of how · re lat ive
Importance" was determined and ·Importance Indices· were calculated. Souro!s
for th is data shou ld be cited here.
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Appendices EA to EE

Genera l Co~nts

Overa l l, we concur with the environQenta1 gu idelines to the extent that they
are presented here. However , we are concerned that the guidelines are
souewhat incoQp1 et e and lack specif ics needed for effective iQp1eQentation.
Please specify the degree to which these guidelines are being incorporated
into project planning. ~e reco~nd that you explain any situat ions where the
guidelines will not be followed. In order to most effectively iQp1eQent these
guidel ines, au.; thus, to achieve greater Qitigation of project ilo1l1acts to fish
and wildlife, we reco~nd a team approach between project environQenta1
specialists and design engineers throughout design, siting, and construction.
The interagency monitoring group recommended previously should be part of this
effort (see our comments on Section 4.4: Paragraph 5). Prob1eQs with lack of
integration between project studies and different Chapters in the Exh ibit E
would then be more eas ily overcome. Following are our Spec ific COmlolents on
individual items in the environmental guidel ines .

Spec if ic Comments

A - Al l Fac i l it ies

1. The referenced buffer to waterways or wetlands shou ld be a 500-foot
Qi niQuQ width, not ~xiQUQ width as presented her e .

7. Please define project "f aci li ty" as used here. ~e suggest the defin ition
include project calo1ps, access roads both to and within the project site,
and any construction areas (including the dams, borrow areas, disposal
sites, etc.).

Tr UQpet er swan nests and car ibou calving areas should be added to the
li st of area s t o wh ich the gu ideline is to apply .

8. Blasting deterg inations should be ~de in consu ltation with the resource
agencies. Such det erginations could be incor por at ed into the preV iously
recomL~nded QOn it ori ng program (see our co~nts on Section 4.4:
Paragraph 5) .

9. Please di scuss the feas ib i l ity of disposi ng of part, or all , of project
spoi ls with in the impoundQent area in accord wi th project scheduling. An
esti~te should be prov ided of the quantit ies wh ich may be involved, or
when those quantities will be determined. Stockp iling needs, and
reclamation considerations should also be provided. ~e suggest th is itel.l
be expanded into an additional appendix section similar to Appendix AD 
Ma terial Sites .

11. Please refer to our preV ious cOmQents on the need to map perQafrost areas
(Secti on 3.2 and 3.3 (a )( i i ) =-fffects of Erosion and Depos ition).

13. We recoCQend specify ing that fer t i l izat ion and seeding be ini t iated in
the growing season iQrnediate1y fo11 0winc s i te di sturbance. Th e
int er agency L~n i tor i ng prograQ referred t o in i t elo1 8, above, should
rev iew and concur wi th species chJsen for revegetat ion.
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14 . Please refer to our co~ents under iteQ 13. above.

15. ~e concur; again please refer t o our co~nts on i te~ 13 . Initiating
test plots as part of continuing project studies would provide
inf ortlat ion on which successful site restoration can be based. Plantings
to provide wil dl ife food and/or cover should also be considered in
developing restoration plans .

16 . ~e strongly endorse both progr~s outl ined here. Reference should be
made to U.S. Coast Guard (C.F.R . 33, Part 154(b)) and Environmental
Protection Agency (C.F.R. 40, Part 112) regulations which require use of
a Petro1eu~ and Hazardous Substance Plan and Manual with such
developments. It should be gandatory for all project personnel to take
part in the Environmental Safety Progran prior to st arting work on the
project.

17. Ue suggest that storage conta iners for fue ls and hazardous substances
also be located at least 1,500 feet fro~ wetlanos. All personnel
involved in transfer and handling operations for such ~aterials should
carry portable spill containment/absorption ~aterials. Impervious
IJ<lterial used to line containment areas should be securely tacked in
place and frequently ~onitored for tears; such tears should be promptly
repaired and water which may col lect in the areas should be pro~ptly

re~ved . .

18. Please specify the degree to which this recoaJendatiJn is being followed
as described under our General Cor.ro~nts for these appendices.

19. We recot~end addition of an iteQ outlinin~ the need for the contractor to
train personnel, prepare, and fo llow an erosion control plan which is
subject to resource agency rev iew and co~nt (see our comgents on
Section 3.4 (d)(ii)). That plan should then be incorporated into these
guidelines.

B - Construction Ca~ps

1. and 2. We concur and reco~end that there be no trucki ng of garbage
between ca~ps; each camp shou ld have its own incinerator capable of
burning that day's wastes.

3. ~e concur; please refer to our co~ents under Section 4.4 (a )(iv ) on the
need to clear ly s ign and ~nitor all gates to ensure they remain closed.
We recoornend t he interagency monitoring group review and concur ~ lth the
fencing specificat ions.

4. We suggest that the recomgended effluent sa~pling and testing prograu be
outlined in construction ca~p design plans.

5. Aga in. resource a~ency review and concurrence should be involved.
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C - Access Roads

3. Ue concur and reco~end that the proposed prograQ for identifying
wetl ands in consul tat ion wi th the CE and FWS be used in access rout e
sit i ng (see Sect ion 3.2(a) (vi ) ) .

5. InstreaQ work shou ld be schedu led to avo id cr it ica l spawning ti~s and
minimize sed i~ntat ion of downstreaQ hab itats .

6. thr ough 10. Cri t er ia shou ld be incl uded for deterQining when a culvert
rather ~an a bridge can be used for streaQ crossings . Resource agencies
should be consulted in the develop~nt of such cr iteria.

13. We suggest add ing, "as well as after significant storQ events " at the end
of th is i t eQ This issue needs further definition.

o - ~~teri al Sites

1. We concur and re co~nd that the int er agency QOn itoring progra~ ~e

int eyrat ed wi th the interd i sci pl inary tea~ effort so that resource
agencies are consulted in the develop~nt and iQpleQent ati on of Qini ng
plans.

2. and 3. Please ident"fy the extent uf uorrow ~ateri a l s needed for projact
construct ion wh ich ~ay be avai lable within the i~pound~nt area, relat ive
to the extent of borrow wh ich will have t o co~e fro~ other sites. Our
co~ents under ~pendix EA - Al l Faci l ities, i te~ 9, on stockpiling and
recla~tion, ana under Appendix EC ~ ACcess Roads, ite~s 6 through 10 re
cr iteria for determining when to use the lower priority ~itigation
measure (e.g. culverts inst ead of br idge~; fi r st - l evel terrace sites over
well-drained uplands) app ly here also .

7. We suggest that constr uct ion schedu les be evaluated in order to determine
optimUQ coordination and use of mat eri al and d ist~rbance s ites.

E - Tr ansmi ssion Cor r idor s

1. We reco~nd addit ion of the phrase "and ~inta i ned " after the wor d
"const r uct ed" in 1ine 2 of th is i t em. Our t ext co~nts on the need t o
f ul ly int egrate Intertie develop~nt with al l other project translJ iss ion
l ines app ly here (see Sections 3.4(d) (ii ) and 4.4 (d) ( i ) - Willow to
Healy ) . - --

3. Trans~iss ion towers should not be placed in wetlands, as def ined by
ongoing remapp ing efforts.

4. We concur, and suggest tha t select ive cutting be used to contro l
vegetation along transmiss ion corridors.

Appendix EG : Please provide the source for data cited whi ch was not provided
~y the Un iver s i ty of Al aska ltuseun,
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Chapt er 4. REP ORT 011 HISTORIC AND ARCHEOLOGIC AL RESOURCES: No cOr.J"Jents.
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Chapter 5. SOC IOECOIIOI-lI C IIlP ACTS

General Comment s

We see this socioeconomic impact evaluation as an integral component of the
over all evaluation of alternative means of satisfyiny eneryy needs in the
least envirunmenta11y damaginy way . Accordingly, we offer the following
co~ents for cons ideration in the evaluation of this alternatives.

Evaluat ion of a proposal must examine impact s , posit ive and negat ive, and
mit igati on over the life of the proposal. Oat a bases provide the point from
wh ich thi s evaluat ion must progress. How th is project could effect fish and
wi ldl if e resources over its lif e i s strongly dependent upon how the project
infl uences future user deQand of those resources . Th is evaluation should
incorpor at e: (1) a widely accepted projection of future population and
economic growth (increasing user groups ) or, if there is substantial
uncertainty as to the validity of key assumptions (as we believe th~re is),
then a multiple scenario model should be pursued examining at least high,
medium, and low projections; and (2) a tradeoff analysis examining the
competi ng mitigation proposals for the different int er est s . Chapter 5 fails
in respect to both po ints.

The Base Case, as expressed in this document , is a miniLrum project impact s
scenario. We are led to this conclusion by th~ fo llowing:

1. The recent dovnturn in State oil revenues direct ly leads to a
downturn in State spending. Increased State expenditures result in
economic expansion which then attracts and supports the nell
population (Department of Policy Development and Planning (DP DP)
Policy Analysis Paper 110. 82-10 ). The expected lower l evel of State
spending should be ref lected in decreased economic expansion and
popu lat ion. One cou ld deduce fro m t his that t he wi t hout project
economic and population 8ase Case should b~ SUbstant ia l ly lower ed
fro~ what is presented in th is docu~ent. Since th is turn of events
obviously does not impact the cost of t he project, the project
socioeconomic impacts would be accentuated.

2. With less oi l revenue the State would need to concentrate a greater
percentage of its income and/or bonding capability on this project .
The State would then not be able to afford projects in other areas of
the State . We, therefore, bel ieve a closer look at State-wide
impact s is necessary.

3. Th e power which th is project would provide could act as an att r acta nt
t o various indust ri es, to the detr iment of ot her areas of the State.

4. Pot ential impact s due to the seasona l ity of t he lIorkforce is not
f ul ly addressed in t his document. Other hydropower projects in
Alaska, such as Ter ror Lake, and those constructed in other remu:e1y
situated areas should be examined to explore this pot ent ial impact .
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5. I~pacts result fram the nULmer of people attracted by potential jobs
not by the number of jobs created, either directly or indirectly.
Th is is supported by the letter to Eric Yould dated 27 flarch 1982
fro~ the Alaska Department of Co~unity and Regional Affairs (ADCRAl.

6. The i~plicatior.s of ite~ 5 above regarding local and regional hiring
assu~ptions and i~pact s to local co~unities.

We have not previously had input into many of the decisions which were reached
regarding the construction camp/village such as siting, type of camp, and
ad~inistration. These decisions have large implications for the fish and
wildlife resources and users. Consideration of a Prudhoe 8ay type ca~p should
be given. We are not aware of any construction ca~~ alternatives having been
discussed in te~s of mini~izing adverse impacts to fish and wildlife
resources, and their use.

As illustrated by ~ny of our cO~lents, we are concerned that not only were
the resource agencies not consulted previously on many of the actions
described herein but that co~unication and coordination between the
socioeconomic component and the fish and wildlife resources components has
been insufficient.

It is stated several times in this chapter that monitoring of i~pacts is
proposed and that this progrMd would add flexabi1ity to the mitigation
program. We concur. However, we believe this monitoring team should better
reflect the spirit of the APA Mitigation Policy document. Ue believe a
monitoring program should be establi shed, at project expense, consisting of
representatives of appropriate local, State, and Federal agencies, to carry
out the function of assessing the extent of actual impacts and recor.rJending
modifications to the mitigation progra~. Modification of the mitigation plan,
as represented in the license, would then be through license amendment.

Modification of the Base Case to accomodate the concerns raised in the ADCRA
letter of 27 May 1982 and ;n our comments would dramatically change the
impacts predicted and ultimately the mitigation requirement. Additionally, an
assessment of socioeconomic impacts must be reactive to ot her study
components. For example, t o evaluate impacts to user~ of fish and wildlife
resources, the impacts to the resources ~ust first be assessed. In that many
of these resource impacts hav~ not been sufficiently quantified, one could not
expect an acceptably quantified socioeconomic analysis. This co~l d only have
lead to a highly general mitigation plan, wh ich is what we fin d here. In
fact, reference is made to certain act ions which (Section 4.2(a l, page
E-S-91l, "••• will be considered in the mitigation plan". A mitigation plan
should be a part of this doculOlent, and be specific to the anticipated impacts
based upon a broadly accepted data base. The burden of form~ l at i n g an
acceptable mitigation plan is the applicants.

Specif ic Co~ents

2 - BASELIIlE DESCRIPTI OIl

2.1 - Ident ification of Soc ioeconomic I~pact Areas
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(c) State: We concur that irlentifiab1e i~pacts would be concentrated at the
TOcal level, and ~st difficult to evaluate on a state-wide basis. It shou ld
be recognized that how this project is approached econogically has treQendous
i ~p l i cat i on s for the State. If the State provides a grant of bill ions of
dollars, that ~ney can't be spent on other programs. Bonding of the project
would have a large i~pact on the State 's ability to bond other projects.
Additionally, the relationship between large ~rojects and population growth
should be given greater egphasis. Increased State expenditure resul ts in
economic expans ion that attracts and supports the new populat ion (DP DP Policy
Analysis Paper Uo. B2-10). The State would be i~pacted through services
provided to th is project caused higher population level.

2.2 - Descr i tion of
n e gpac reas

nt, Po u1ation Personal Incoge and Other Trends

(a) Local

(ii ) Poeu1ation: paraTaa~: Acceptance of the projected t2t-Su Borough
populat10n f1gures wou bl!iOn the basis of a review and acceptance of the
underlying assu~ptions. Without these we are left with what appears to be
relatively high projections which apparently co~e from a single source, the
Hat-Su Borough, which could be viewed as having a vested interested in the
project, and a high probability that the projections rest upon by the
original, outdated project ~cono~ic analysis. The i~pacts analysis and
mitigation planning is strongly tied to population projections with and
without the project. We reco~end that the data base be broadened and
projections updated.

paraEfiaph 4: We recently received a Scoping Docu~ent (dated 29 Hove~er 1982)
Tor e Kn1k Ar~ Crossing frog the Alaska Department of Transportation and
Public Facilities (ADOT/PF). In that ADOT/PF is just beginning to evaluate
the desirability of this project i t would be pre~ature for APA to view it as a
foregone conclusion .

paragraeh 5: Please discuss the assumptions upon which these population
prOJect10ns are based.

(b) Regional

(ii) Populat ion: ?ar~;taph 2: We accept the under lying assugption that, in
Alaska, populat10n gro h 1S strongly associated with natura l resource
deve10pQent projects. Please identify the deve10p~~nt projects that have been
assumed to be going forth. The recent downturn in State income, due to
weakening of oil pricts, should be factored int o this ana ys is.

3 - EVALUATION OF THE ItPACT OF PROJEC i

3.1 - Ieeact of I n-~i~at ion of People on Goy~nment~l Facili t ies and
Serv1ces: paragraeh ~ The under lY1n~ assu~ptions which lead to the
conclusion that th1S project wou ld have ~i n iQa l igpact s to the tlat - Su Borough
should be discussed in greater deta il. Peak project e~pJo~ent wou ld be 3,498
(pag~ E-5-37 ) and 95 percent of these workers would have dependents, with an
averilge of 2.11 dependents (page E-5-44 ). Th is wou ld lead one t o bel ieve
direct project worker impacts would be ~ore than 10,000 people. If al l these
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people yere housed at the constr~ction s ite we yould have a city approx ioate ly
three til,res the size of Paloer, with al l the encuument needs of th is size
couDunity. This figure yould be substantial ly inflated by secondary and
induced jobs resulting froo the project. Spreading these nU:-Jers out over the
s~~ l l , local cO~Junities would be expected to result in sign ificant adverse
),~tct: . In the 27 May 1982 letter from the ADCRA to Eric Yould it was noted
that, •• • • 9iven the current state of the econo~, it seems reasonable to
expect a sizeable influx of people fro~ the Lower 48 seeking highly-paid
employr,rent, therefore competing directly with the local labor force. This was
the State's experience during the Trans-Alaska Pipeline project (TAPS) and, in
fact, just recently for the as-yet to be started Alaska Natural Gas
Transpor t at ion System. Yet this proven phenomenon apparently was not
considered in the analysis. This influx of people seeking instant riches in
Alaska during major construction projects has historically contributed to
impacts far in excess of what ~therwise mights normally be expected.·

In reference to, •••• the buffering effect of the expected continued
increase of the population, · please refer to our Chapter 5 General Comments.

(a) Watana - Construction Phase

(il Local

• llat-Su Borough: As stated in our Chapter 5 General COli1llents lie find it
dlfflcult to accept that, ·In most areas of the Hat-Su Borough, the population
influx related to the project will only add sli9htly to the substant ia l
increases in need for public facilities and services that will be resulting
fro~ the population growth projected under the Base Case.· It is stated in
the previously referenced 27 Hay 1982 letter from ADCRA, "The State's
experience has been that the impacts from large construction projects ( ~o st

notably TAPS) are far in excess of what were originally anti cipated. Those
impacts were due to a substantia lly greater inmi~ration [SIC] of people than
those anticipated based solely upon the size of the required construction and
support work force. This was due in part ~o a lar~e nu~ber of people Yho
migrated to Alaska with no intent ion whatsoever of seeking employment, at
least on the construction project. Another unforeseen impact was in the
secondary job ~arket. Inmi~rants [SIC] competed for, and filled, secondary
and induced jCJs, many of which were vacated by local residents obtaining
employment on the high- payi ng construction project. This situation only
exacerbated the local unemployrJent situation.

·Certain public services were severely taxed as a result of the larger than
expected influx of people. The public safety and public health were
jeopardized by increased 'people prOblems'; too few public safety officials
and inadequate or non-existent facilities delayed the State 's abi lity to
adequately respond. Lack of adequate housing led to overcrowded living
conditions and sanitat ion problems . Incr eased vehicular traff ic devastated
the roads and at times created safety problems as well . Utilities, such as
power and telephone , were overtaxed . He ight ened demand for housing produced
rent gougi ng , displaced families, hastily and poorly construct~d housing, and
use of substandard or even non-res idential units as places of resi dence.

"I'c seems, therefore, that the potent ia1 exists for the types of impact s
described above to occur as a result of t he Sus itna project, and t o occur in
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large part in the f~tanu sk a- Su si tna Borough. Simply put, we bel ieve that past
experience has shown that more people wil l show up than or iginally
antic ipated, bringing with them all the problems attendant to a 'bool.l-town'
situation. We do not feel that th is was adequatelY addressed in the draft
feasibil i ty report, nor that the State 's prior experience w1th TAPS was taken
1OtO account.·

We would expect that a high percentage of those attracted to the area would
becoQe fish and wildlife resource users. This would lead to increased demand
for these resources at the same time and in the vicinity of more direct
project related impacts to these resources. Additionally, because the project
work force would be highly seasonal . (page E-5-37) the impact of these
employees on the fish and wildlife resources would be greater than other area
residents.

• Public Recreation Facilities : para~aph 1: Please clarify whether the
assumpt10n that full pu611C access wo~d 6e provided by the project through
the upper Susitna Basin has been made. ~e understood this was not the case
(see page E-5-24, Transportation).

Use projections and anticipated f ish and wildlife resource i~pacts should be
examined.

• Transportation : para~a~h 1: We concur that, "The ulti~ate status of the
road 1S unsettled at th1S ime ." The road is a proposed project feature and
as such the ultimate resolution or mechanisms for resol ution of this issue
needs t o be provided in the FERC license , if in fact we do still have road
access at that time as a project feature. ~e have not concurred that road
access is either necessary or desirab le.

Paragraph 3: Reference is ~de to, "schedul ing of conJuting workers·. Yet,
on page E-S-91 it is stated that, "••• there will be no daily comuting
• and vorkers will not have t he opportunity to drive personal vehicles to the
camp/v i 11 age • • • •• These confl icts need to be reso 1ved.

- Cantwell

• Transportation: Paragraph 2: Ref erence is again made to commuting
workers . please refer to our cornrnents immediately above (Section 3.1(a ) (i) 
Mat-Su Borough. Transportation: Paragraph 3).

( i i) Regional: Please refer to our Chapter 5 General Co~~~nts and to our
comments regarding Sections 3.1 and 3.l(a) (i). - lIat-Su Borough.

(b) Watana - Operation Phase and Devil Canyo~ - Construction Phase

( i) Loca 1

- lIat-Su Borough: Please refer to our ccrmerrts ir.r,led iately above (Sect ion
3.l(a)(11)1 .

3.2 - On-site 11anpower Requ irer.lents and Payroll, by Year
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l b) Seasona l i t~ of t~npower Require~nts: Plaase refer to our co~nts

r egar ding Sect lon 3.l(a )( ,) - l ~t- Su Borough. The seasonal ity of the projec t
work force cou ld, if they reQain in the State, resul t in sign if icantly higher
use level s of f i sh and wildlife resources , and recreat ional resources than
that found for residents emp loyed year-round. Ye reco~.rend that thi s should
be exaQined. The TAPS project and in-st at e hydr opower pr oJects , such as
Ter ror Lake, should prov ide valuable information.

3.3 - Res idenc~and Movement of Project Construction Personnel: Paragraph 3:
The proposed a inistrat ion of the construction camp/v i llaae appears to
s iQp l ify prob leQs by miniQizi ng constraints on the work force. Given the AP A
Mi ti gat i on Po l icy, which is cons istent with NEPA and our Mitigation Policy, t o
fi r st avo id adverse impact s t o f ish and wild l ife resources we find it
di f fi cul t to accept the construction site caQp/vi llage plan or adQinistration
of it . In ~2ny ways it tends to caxiQize adverse impacts to fish and wildlife
resour ces , in dIrect conflict with APA 's stated rJitigation goals. It appears
that plans other than ~,at proposed have not been evaluated as none appear in
Chapt er 10. We recogmend that a Prudhoe Bay type caQp be examined as an
alternat ive whicn could minimize project-related impact s to f ish and wi ld l ife
resourc es and socioeconomic impact s to the loca l commun it ies . Our posit ion
concerni n~ rai l vs road access to the construct ion caQp/v i llage has been
previously statea-(FWS letter to Er ic Yould dated 17 August 1982 ).

(a) Reg ion

(i) Regional York Force: paragrath 4: The ass umpt ions stated for the on-site
construct lon work force wer e ques loned in the previous ly r ef er enced 27 May
1982 letter from ACCRA, "Al though there are current ly enough uneQployed in
Southcentral Alaska to Qore than fu lfi ll the project 's labor demands , in terQS
of nu~ers , that does no t necessar i ly mean that the appropr iately ski lled
people are local ly avai lable . Al so, given the curre nt state of the economy,
it seems reasonable t o expect a sizeable influx of peop le fr oQ the Lower 48
seeking hi ghly-paid e~plo~nt, therefore cOQpet ing dir ect ly with t he local
labor force. " In add it ion on page E-S-94, it is stated , "Ther e are at least a
coup le of reasons to bel ieve that local labor Qight have a diff icul t time
obtain ing construct ion jobs ." This wou ld appear to support the cont ent ion
that hiri ng ass uQpt ions are overstated, and thus the iQpacts of
project- induced populat ion increases are under stat ed.

l iv) Re locat i n~ Worker s and Assoc ia ted Populati on l nfl ux: Concerni ng
secondary and lnduced population please r efer to our comments under Section
3. 1 and 3.l (a) ( i) - ~~t- ~u Borough.

3.4 Adequacy of Avail able Housing in IQpact Areas

l a) Watana - Constructi on Phase

(i) Local

- ~~ tan uska- Su si tna Borough : Para~raph 1: It is st ated that , "The maj or ity
of construct lon workers on t he pr oJec. are expected to use the on-s ite r. ous ing
facilities . These workers Ili 11 not be in- rJ igratin\j int o establ i shed
commun ities and therefore will have no iQpact on the hous ing ~arket in t he
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llat - Su Borough ." Could ~e not conclude fro~ the above that a ~inority of so~e

unknown nuQber of worker s would not be housed on-s ite? This would lead one to
expect workers cogmut ing, and i~pacts to the hous ing ~arket. Please quantify
these potent ia l i~pacts . Concern ing co~uti ng workers please refer to our
co~nts on Secticn 3. l( a)(i) ~ T

19ns
portat ion: _P~r a graph 3. In addit ion, in

the previous ly referenced 27 I~ay 82 letter fro~ ADCRA, the fo11o~ing

statement is provided:

"The key supposit ion in support of the ~i ni~al impacts descr ibed is that
the ~jor ity of the labor force and the ir f~i1ie s wi l l l ive on-s ite and
largel y re~ain on-site throughcut the durat ion of the project. This
pr esumes aff i rr~at ive actions a:'e ta ken to prec l ude or 1 i~ it ~b i l i ty,

parti cularly by pr ivat e auto~bi 1e, and to provide suff icient incenti ves
for workers t o locat e the ir f~i 1 ie s on-s ite rather than in the ~ore

attractive and urban sett ings of Anchorage, Palmer, or ~asi 11a. If those
conditions do not occur, workers and their f~i1ies in some undeter~ined

numbers will reside elsewhere, and the workers will co~ute. If that
occurs, i~pacts on the Borough wil l increase dr~atica1 1y. ·

3.5 - Disp 1ace~ent and Infl uences on Resi dences and Businesses

(b) Businesses: Paragraph 2: It would foll ow that if , "Most bus inesses in
the upper bas1n are dependent upon abundance of fi sh, big ga~e , and f urbeare r
species, " and the project holds the potent ia l t o severe ly impact these species
through el imination of their habitats, then most of the bus inesses would
suffer severe adverse impacts. Thi s para~aph ill ustr at es a possib le problem
relating to coordination or co~unication of Exh ibit E study programs .

Paragraph 3: Please refer to our comments i~dedi atel y above (Section 3.5(b ):
~graph 2).

parasgaph 4: Please refer to our Lomments above (Section 3. 5(b): Paragraph
2). e cannot dismiss impact s to f ish and wildlife resource user s as
Tnsignifi cant . The exist ing user level s must be estab l ished in add it ion t o
f ish and wildlife r esour ce levels wi th and ~ i th out the project . Proposals
designed to mi tigate for unavoidabl e f i sh and wildlife resource losses should
then be ex~i ned as to pot enti al impacts on these user groups.

3.7 - Local and Re~iona1 IIJpacts of Fish and ~i1d1ife User Groups

(a) Fish

(i) MethodolO~y: Th e work which was completed for 1981 did provide po int
est 1~tes. T e capab i l ity of the system to produce sa1~n i s dependent upon a
number of fact or s which are being examined as part of the Aquati c Stud ies
Program (e. g. wint er wat er t emperature, avai labi l ity of spawning gr avel , fl ow
regi~re, etc. ) . The nUmUer of fi sh that pass a point along t he r iver does
li t tle t o estab lish a ri ver' s product ion capab i l ity other than to estab l ish a
botto~ f igure for it.

A co~par ison of po int est imates of 1981 vs 1982 demonstrates t he great
var iabil i ty that exists in this system. Both years are "representat ive" .
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- Guides and Guide Services : Para a h 7: Please refer to our cornent.: on
ectlon. • n t a ·worst case potent ial loses were examined in ~ ect i on

3.7 (a ) ( i i ) we r~co~end that a si~ i lar ~xa~inat ion be prov ided here,
part icular ly since ~oo se est i ~ates have previously been furnished by the
ongoi ng Big Ga~e Study Progra~.

Discuss ion should be incl uded on t he possible decrease in t~ e area ' s
attractiveness for re~otc, wil derness hunting given the incr ease i n acce!s and
human activ ities wi t h project develop~ent . By def inition, guided hunting
involves a ~ore re~ote type exper ience . Loss of this re~oteness and pot e lt ial
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impacts to the guidiny industry should be ccnsidered here. Ongoi ng data
coll ection/anal ysi s regard i ~g thi s issue needed to be ful ly descr ibed.

iii ) Recreat ional

- Resources: ~e reco~Jend expand ing the discussion to cons ider re lative
demands ailO values for co~rcia l. recreat ional. and subsistence hunting for
each species in comparison to other species .

Incl Uding a sect ion on · t~nagement · wou ld clarify the rema ining discussion on
recreat ional hunt ing. The sect ion should brief ly descr ibe ADF&G management
r esponsibil iti es and the Game Board; and incl ude a map of Game Management
Unit s in re lat ion to ma jor project features and access routes •

• Caribou: Incl Ud ing the map re coCPended under Section 3.7 (b)(ii ) ~ Besources
above . wou ld clar ify the discuss ion.

Resource Status: The present permit system is designed to under harvest the
herd so that it can continue to grow. This section should reflect the present
and future management plans for th is important resource. see similar co~ents

under Chapter 3. sect ion 4.2 (a )(i i ) Popu lation Characteristic~ .

The Experience Sought by Hunt er s: Please clalify by ident ifying the other
area or r esource to Wh lCh huntlng of the Nel china herd by nearby Anchor age.
Fairbanks. etc. res idents is being compared.

Transpor t at ion to and fro~ Hunt ing Groun~s: Project impacts on hunter access .
and indlrectly . to the caribou herd should be discussed. Ue suygest
coordinating the discussion with that in Chapter 3, paye E-3-356, paragraph 3
and page E-3-371. paragraph 1. and our comments on those sections.

H unt i n~pres s ure : Management changes invalidat e direct comparisons between
the nu. er of hunters in 1980 and 1970. Increases of human popu lat ions shou ld
also be described. If it were not for the permi tt ing system the hunt ing
pressure wou ld be much hi gher . Although the number of permit app licants
provides a clearer picture of the import ance of the herd we cons ider th is
f igure to also underest imate the impor t ance of the herd. Since the chance
that an applicant would obtain a permit is low. many people are discouraged
from applying. If warranted. a survey could provide an est imate of the number
of people who would hunt the t1elchina herd if the permit system were removed.

To adequately evaluate potential project impacts to the herd one would need to
examine ADF&G present and future managment plans. projected demand forecasts.
most likely behav iora l responses to the reservo irs, access rout ing and
contro l. alternative reservo ir fi lling and operation schemes. construction and
pub l ic use of the access mode and routi ng alternat ives . the tradeoffs involved
in conf l ic t ing mitigative proposals. impact s of mi t igat ive proposals on user
gr oups. etc. ~e reco~~end that the impacts evaluation examine the
aforementioned factors.

Supply and Demand f\'r Hunting oPaortunity: Again. the sit uat ion is not fully
dl scussed. Data should be prOVl ed compar iny rate s of increase for both
per~it applicat ions and human area populat ions.
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Success Rate: The i~pac t of hunt ing on car ibou populat ions shou ld be
descr ibed here (e.g. see Chapt er 3, pages E-3-220 to 222 ). Increases in herd
n u~ers ~ay have also contr ibuted t o the increased success ra te. A map of
take rel ati ve to existing and proposed project access po ints may aid in
evaluating project impacts . An analys is of those impact s on exis t i ng supp ly
and demand for car i bou shou ld be provided.

• Hoose: Since the subject of this chapter is socioeconomics , we recommend
expanding the discussion t o include inf ormat ion on moose being the most
economica lly important wildlife species in the region, per Chapter 3 (see page
E-3-197).

Resource Status: The paragraph is · inconsistent with Chapter 3 which includes
1981 data and an estimate of 4,500 moose in the upper basin. Recent and
long-term ADF&G management plans for moose, as well as a map of applicable
Ga~ Management Un its would help relate impact s described here to potentia l
mitigation measures.

Transportation To and From Hunting Grounds: The discussion descri bes the type
of data aval lable yet falls to prov lde any quantification. Figures
delineating present and project-re lated access points should be incl uded and
correlated to current huntin~ int ensi ti es .

H u~t i ng Pressure: Please explain the hunting permit and/or habitat changes
responslble for the signif icant decrease in hunters and harvest wh i le area
human populat ions have substantially increased. Reference to 2,859 hunters in
1981 is the same number of hunters as for 1980 in Table E-5-42. Please
correct if this is not the case.

Success Rate: Refer to comment above, local human populations, permit
regulatlons, and area moose populations are crit ical factors in the success
rat~ wh ich should be discussed.

• Other Species: We concur t hat a large data gap exists. The schedule for
acqulr lng these data and incorporating them into proj ect planning should be
discussed. Once socioeconomic mit igat ion proposals are establ is hed, they must
be examined in regard to impact s on fi sh and wildl ife resource user groups. A
tradeoff analys is would then be needpd to examine confl ict ing mitigative
proposals. 8ecause coordination among project studies has been lacking, each
study descr ibed impacts re lat ive to optimal project manage~nt for the subject
of that study, e.g . recreat ion, fish, moose, subsistence, power, etc. We
reco~lld alternative management scenar ios be evaluated within each study
before the necessary tradeoff analysis is completed.

• Importance of Regulations: paragra¥h 1: Access routes, restrictions on
access, and constructlon schedules Wl I also greatly inf luence opportllnities
to hunt in the project area. Quantif ication should be provided for possible
impacts under at least two · scenarios - severely restricted access and permits
and open access without perl~its. Such analysis should be fu l ly coordinated
with ongoing big ga~~ stud ies and al so discussed in Chapter 3. Given the
substant ial agency recommendat ions to ·omi. any project access fr om the Dena l i
Hi ghway, and the impor t ance of that recommendat ion as a wil dlif e mi ti gation
measure , we recommend your analyz ing t he impacts on hunter access both wi th
and wi thout that r oad corr idor. Add it ional discuss ion shou ld also be provided
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on impacts both with and without restrict ions on worker access and hunting.
Again, regulation of such use is a signi ficant mitigation measure.
Quant ification of possible use levels is necessary for full quantificat ion of
project impacts on moose populations in Chapter 3.

Para9!a~: Consideration should be given to the greater losses expected for
olack bear than for brown bear habitat in view of the harvest regulations
described here •

• Impacts on the Hunter: Factors contributing to a hi gh quality hunt should
be deflned here. Avallability and accessability of animals are key factors
which will be affected by the project. Again, the schedule for Guantifying
recreational project impacts should be descr ibed. The present inability to
quantify economic effects of the project is recognized as a major problem and
should be resolved in the license application. The economics analysis should
occur after quantification of wildlife impacts and formulation of mitigation
proposals. Please refer to our comments under Sections 3.7(b)(i) and
3.7(b)(ii).

(iii) Subsistence Hunting: This section should be rewritten to more
accurately reflect current laws and regulations. For example, non-residents
cannot qualify as subsistence users. A complete, rather than partial, • •st ing
of all qualifications for subsistence use should be included here. The first
sentence of the second paragraph pertains to a one-time only reguiation which
is no longer in effect . The last sentence of this paragraph is an editorial
co~nt which should be deleted. Mention of the controversial nature of
subsistence use would be appropriate. The referenced future data compilation
and analysis should be provided in the Exhibit E. At a minimum, scope and
scheduling of this work should be fully discussed. The concerns expressed
ur.der Section 3.7(a)(iv) Subsistence Fishing would apply to this section in
regard to hunting. Please refer to Sectlon 810 of the Alaska Uational
Interest Lands Conservation Act (Public Law 96-487, 2 December 1980) for
guidance.

(c) Furbearers

(i) CO~Jercial Users: During the August 1982 AEA Workshop on the Susitna
project, trapping was considered the primary mortality facto affecting beaver
in the project area. Access, in addition to species abundance and pelt
prices, is also a key determinant of trapping intensity.

- Data Limitations: Given that there are problems with available trapping
data, the r ecords which are available should be described here as a general
indication of area trapping activities. We are concerned about the apparent
lack of coordination with project furbearer studies which do provide some
population and trapping data (see Chapter 3, pages E-3-250 to 251; E-3-253 to
256; E-3-315 to 317; E-3-321 to 322; E-3-344 to 346; E-3-361 to 362; and
E-3-368. )

- Trapping Activity: pararraph 1: Any examination of project impacts
to examine future opportun ties lost. Again, please provide whatever
quantification of trapper numbers and harvest values is available.
Consideration should be given to the number of add itional trappers the
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could support under alternat i ve project access location and regu lat ion
al ternat ives.

P
h
ragraph

h
3: Ba~ed on the suggested 25 mile trap li ne lengt h, it i s doubtfu l

w ett. ~r t e proj ect area, wi th projected access routes, cou ld suppor t more
t hdn an addit iona l dozen trapper s . Th ere is some ind ica~io n that the ar~a may
be near t r apping saturation now (Furbearer Study Coor dinat or Ph i l Gipson,
per sonal commu nication).

- Aquatic Species

• Baseline: Paragraph 2: To cOfilp liment and parallel the ~eaver discussion,
information shoul~be included on muskrat populations and habitat utilization;
please refer to our comr~ents under Section 3.7(c)( i) - Data Limitations,
above.

Paragraph 3: Subs istence va lue of fur bearer ~ pec i es shou ld be identif ied.

para~aeh 4: References such as "abundant" and "comman" should be deleted.
Quant1f1cation should be availab le from the 1981 and 1982 f ield seasons for
those species . Please incorporate these data into the discussion and analys is.

• Impacts of the Project: The conclusion that the access road and
transmission 11nes would pr ovide increased harvest opportunities through
increased access appears to be in conflict with conclusions and statements
offered in other chapters and sections (e.g . Chapter 3, pages E-3-317 to 323;
E-3-345 to 346; E-3-360 to 363; E-3-368; and in particular, E-3-377). The
statement offered in th is section would lead one to conclude that open access
is expected to be provided by the preferred access road and through a
maintenance road for the transmission line from Watana damsite. It has been
our understanding that the former has not been established and the latter was
not to occur. Please refer to our COfi~ents on Sections 3.1(a)( i) - Public
Recreation . Faci lit ies : Paragraph 1 and 3.1(a)( i) - Trans~ortation :

pari~raph 1. The lost future opportunit ies and the potent1af 1mpact that
cou occur to trappers due to the expected ice-free winter condit ion of the
Sus itna River above Ta lkeetna shou ld be fu lly descr ibed in this section. The
potentia l f,r furbearer populat ions to be t r apped out, if open access is
provided, should also be cons idered here .

- Pine /2rten

• Impacts : parasyaph 1: Please refer to comments under Section 3.7(c)(i) 
Aquatic s~ec1es: mpacts of the Pro~, above. The last two sentences are
contrad1c ory; there 1S some inconsTstency with the last line of the second
paragraph which otherwise appears to be an accidental repetition of Paragraph
1 under this sect ion.

- Lynx: Paragraph 2: Again, quantification shoulc be given to th is trapping
pressure and success rate rel ati ve to other area furbearers.

- Fox: Please refer to our co~.~nt under Section 3.7(c)(i) - Lynx, above .
Considerat ion shou ld also be given t o project impacts on fox, as they may
relate to the fox trapper (al so see our comments under Chapt er 3, Sect ion
4.3 (a)(xi i )).
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- Secondary Indust ri es : In order t o ful ly asses s project i~pacts on secondary
lndustr les . the "r elati vely soall percent age of Al asr.an trappers who operat e
in the i ~pact area" should be quant if ied her e.

(i i) Recr eat ior'l: Inadequacy of data base is identifi ed. Infornat tcn on
th lS user group Shou ld be accueul ated, ir.1pact s ana lyzed. mi ti!j ati on proposed
an~ then re-evalvated t o assess effect iveness and impact s in the Exhib it E.
Th e i ~pact due to the loss of access across the upper Sus itna River resulting
from t he probab le loss of winter ice cover requires examination in this
section .

We suggest addition of a paragraph (ii i) Subs istenc~ to complete this
section. Information under paragraph 3. page E-S-84 would apply. see co~ent
under that sect ion (Section 3.7(c)(i) - Pine l1arten 0 IClpacts).

4 - MITIGATION: para!!j;a~h 1.: The defin it ion shou1d r~f~e~t that establ ished
in the APA f'11 tl gat ion 0 ley document and the IIEPA def ini t ton,

Paragraph 4: Wi thout proper coordinat ion between Sus itna study cooponents.
actl0ns desiyned to cin ir.1ize one component 's adverse impact s can unwi t ti ngly
adversely effect the ability of another component to mit igate. The major
mi t igation proposa ls offered here are often in confli ct with the mi ti gat ion
goa ls of the fi sh and wil ~ l ife resources components . Greater co~nication .

coordinat ion must result in an open process to exaCl ine t he tradeoffs when
Cl it igation proposals are offered which may pose impact s to other co~ponents.

Please refer to our co~ents concern ing Section 3.7(c)(i ) Aquatic Species
which appears to indicat e a lack of component coordination.

para~raph 5: Appropriate local. St at e and Federal agencies need to have input
to t lS process. Continued mon itoring of changing mitiyation needs in regard
to co~patab il ity with Cl itigat ion yoals of other components is very iClportant .

4.2 - I~ i ti gati on Al t ernati ves: How the goa l of miti gation as expressed in
thlS sectlon confo~s to the goals of mit igat ion in the APA lI it igation Pol icy
documen t and the NEPA def init ion of miti gat ion should be explained.

(a) Toois tha t Inf luence the lIagnitude and GeOgraph iC Distr ibut ion of
Projec t- Induced Changes

Paragraph 3: Scheduling constra ints need to be reassessed in li gh t of the
latest power needs forecasts . Ue reco~nd that the extent to wh ich impact s
could be mitigated in each study component be examined through a t r adeof f
analysis of the timing constraints which have been imposed .

paragra¥h 4: Impacts to fish and wildlife resources. and thus indirectly to
users 0 these resources. are related to the type of construction camp
established. access prov ided (route and mode). and the adr.1in istrat ion of these
facil ities. We perceive li t t le coord inat ion desiyned to minimi ze impacts to
f ish and wi ldl ife resources as a part of the socioeconomic analys is .

para~aph 5: It appears as if manayement of the construction site is t o be
pass~e. Th at is . workers can co~e and go without restr ic t ions. Thi s appe~rs
t o be in confl ict with the state~ent on page E-5-91. "For this project. there
wi l l be no dai ly co~uting ." Also. the assumpt ion that workers will r.1ain t ain
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t heir existing residences wou ld foll ow on ly if the assu~pt ion that the workers
would co~e al~ost ent ire ly fro~ the local and regional areas households . Thi s
was strongly questioned in t he previously referenced let t er dated 27 flay 1982
fro~ ADC RA , and on page E-5-94, "Ther e are at least a coup le of reasons to
bel ieve that local labor ~ i gh t have a difficu l t ti~e obtain ing construct ion
jobs."

Paragraph 8: This paragraph suffers fro~ internal incons istences concerning
dilly co~uting and use of personal vehicles. Please clarify the discussion.

Parag~~: This sect ion is supposed to be the ~itigation plan.

paraTraph 12: The referenced studies should be coordinated with fish and
wlld lfe resources analyses and mitigation planning. Please refer to Section
4: Paragraphs 4 and 5 for additional cocu~nts.

(b) Tools that Help Communit ies and Other Bodies Cope with Disruptions and
Budget Deficits

Parayraeh 2: In accordance with the APA Mi tigat ion Po l icy docu~nt, a
monltorlny panel wou ld need to be establ ished, at project expense, consisting
of representatives of appropr iate local, State, and Federal agencies to carry
out the function of assessing the extent of actua l i~pact s and reco~ndin~

mod ifications t, the mitigation program. Modif icat ion of the ~ i ti yat i on plan
in the license would be through license amendL~nt.

parafi)aph 10: Please refer to the CO~Jents immediately above (Section
4.2( : Paragraph 2).

Paragraphs 13 and 14: The question of whether or not the labor needs of the
projec t could be fulfil1~d large ly through local hire (page E-5-44) or not
obviously is going to sUbstantially effect soc ioecono~ic impacts. In that
uncerta inty exists, as expressed in these paragraphs and in the 27 May 1982
AD:RA letter to APA, we reco~nd a re-eva1uation be carryed out as indicated
in Section 4.3 (on page E-5-95 ) and incorporated int o the Exh ibit E.

Item 2: Please refer to our co~nts on Section 4.2(b): Paragraph 2.

Item 3: Please refer to our comments on Sect ion 4.2(b): Paragraph 2.

Ite~ 4: Please refer to our co~nts on Section 4.2(b): Paragraph 2.

Paragraph 5: Please refer to our co~nts on Section 4.2 (b): Paragraph 2.

Table E-5-42: Ue recoL~nd t he addition of population est imates and any
changes in per~it regulations from 1970 to 1981. The number of hunters in
1980 is attributed to 1981 on page E-5-79.



Chapter 6. GEOLOGICAL Aile SOIL RESOURCES: 110 cements,
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Chapt er 7. REC REATIOflAL RESOURCES

General Co~~nts

Pri~ary object ives of the Recreation Plan should be: a) to ident ify and
~i ti ya te the project related adverse i~pacts to the exist ing uses of fish and
wi ldlif e and other resources and, b) to ~axi~ize addit ional recreat ional
opportun it ies that are not in confl ict with exist ing uses and the resources
they are based upon. This should be acco~p1ished in the context of projected
de~and during the construction and operation phases of the project.

In general ~e f ind this chapter suffers from a lack of necessary information
wh ich wou ld achieve these object ives. In part icular, the chapter fa ils to
out l ine alternative recreation opt ions; evaluate the reco~nded plan and
alternat ives over the ent ire economic project life; dist ingu ish between
specif ic recreat ion users; recogn ize and ident ify specif ic responsibilit ies
wi th regard to i~p1 eQentat i on and operation of the plan; and lacks specif ic ity
necessary to infl uence project deve lopgent for the betterment of recreat ional
opportunit ies.

To a110~ the ~axi~um flexibility for ~eting recreat ional demands, i t is
important that an array of alternat ive options be evaluated. Th is i s
e~phas ized by the lack of def init ive demand projections and potential for
access during the construction periods. Furthermore, we viel/ the tremendous
inf lux of people during the construction period as a ~ajor cnns tder at tcn for a
recreat ion plan. Specif ic ~easures ~ust be ident if ied which will not only
sat isfy de~and but also act as controls on overuse. The plan must also
recognize the l i~ ited recreat ional carrying capacity of the area and deal with
the fact that all demands ~ay not be satisf ied.

Identifi cat ion of specific responsib i l ities for implegent at ion and operat ion
of the Recreation Plan shou ld be included. It does not suffice to place the
responsibili t y on the "manayeQent agencies," without a deta iled coord inated
effort with t he agencies prior to issuance of the license. The plan must
cl~ arl y ident ify the app l icant 's responsibil ity, the agenc ies ' responsib i l ity,
and clear ly out l ine the procedures to be fo llowed. The plan must recognize
the inherent rest r ai nt s placed on the agencies and include as a project cost
co~pensations of them as appropriate for mit igation of project- induced impacts.

The plan clear ly fails to recognize the differences between sport, trophy, and
subsistence use of particular wildlife resources. The tendency has been to
lu~p these ~sers as hunters with a major objective of bagging g~e. We submit
these are clearly distinct groups and should be so recognized. Cultural
differ ences regar ding recreational pursuits have also been totally ignored in
the plan.

Lastly, the plan appears to have been wr itten in a clear ly react ive mode.
Ther e is no recoyn it ion of any recreat ional planning ini tiative that has
infl uenced the phys ica l layout of the project. Thi s lack of ini tiative has
precluded deve 10p~ent of recreat ional opportunit ies which could have avo ided
so~e i~pacts while ma inta ining a higher aesthet ic quality to the recreat ional
experience.



Specific Comments

3 - PROJECT HI'ACTS OU EXISTIIlG RECREATIOIl

3.1 - Uatana Developr.lent

fa) Reservoir

(i) Construction: The discussion in this section needs to be expanded to
address non-consumptive and subsistence recreational users as ~e;l as sport
and trophy hunters . Furthermore, the section needs to address the eminent
competition between existing recreational users and construction workers .

(ii) Operations: Discussions should be provided to address a new recreational
opportunity~1:e., boating on the reservoir, pri~rily for access to other
areas. .

(b)_Talkeetna to Devil Canyon Fishery

(ii) Construction: Since a ~lan for flow releases during the construction and
filling period has not been f inalized, we do not know what effect flow will
have on fishing opportunity. Mitigation measures will be aimed at maintaining
existing fishing opportunities.

iii) Operations: Since the proposed operational flow regime will likely
reduce water quantity in the sloughs, ~e anticipate a reduction in fishing
opportunity that must be mitigated, the potential for this adverse impact and
appropriate mitigation should be addressed.

(d) Other Land Related Recreation

(il Construction : paragaaph 2: Please expand and clarify the discussion. It
is our understanding t at the area will be open to the recreating pUblic .

Paragraph 3: The discussion fails to address whether or not existing use
sh ifts to other areas is dependent upon several factors; e.g., species
involved, availability of and restrictions on use of those species elsewhere,
existing de~nd already present in other areas, and cultural association with
those species.

(ii) o~erations: It is the responsibi lity of the project sponsor to identify
specif c mitigation measures and develop a comprehensive plan which will
address this impact. "Proper control by landowners and managers," is not a
mitigation r.leasure without appropriate compensation to implement and operate
the recreation plans. This cost should be identified and evaluated over the
economic project life and included as a project cost .

3~3~ccess

l!) Wat ana Access Road

(il Construction: para~rap~: Estimated recreational vehicle traffic both
prior to and after 199 snouTd be presented.



(b) Dev il Canyon Access Road

1-i1 Const r uct ion: Par~graph 2: Mitigation for excavation of the borrow areas
could include the future use of these areas for recreation develop~ent. These
~asures should be specifically identified and incorporated as part of the
Recreation Plan.

(ii) Operations: These ·careful plans· should be a part of this doc~nt, if
not, I/ho will develop these plans and when? The associated costs should also
be discussed and displayed as project costs . Also, ~nage~nt
responsibil it ies during construction should be identified and discussed along
with associated costs.

(d) Other Land-Related Recreation

1-ii ) Oparatio~: ~e feel this will be a signif icant i~pact and specific plans
should be identified and discussed in this docu~ent.

3.5 - Indirect I~pacts -- Project-Induced Recreation De~and

~.Assur.1etions: paraw;aph 1: Th is paragraph is very confusing and needs to
be clarifled. In partlcular, that part dealing with r.1itigation. ~e would
suggest, ·The proposed recreation plan is designed as r.1itigation for
recreation opportunit ies lost due to project develop~nt• ••• •

paragraeh 3: Assumption 6: ~e would suggest that a likely scenario associated
with thlS development will be a road access provided to the area without the
project. This scenario could drastically affect your evaluation.

(c) Estimated Recreation Demand

(il Per Capita Participation 11ethod: Paragraph 8: This paragraph needs to be
expanded to discuss how subunlts were considered, since you rely on the
·~anaJe~nt agency· to control project demand, and this will be done on a unit
and subunit basis.

Par~: The simplification of your methodology also does not consider
tha~ecreation opportunities may becoue saturated, hence areas of low
use (project area) ~2Y become much gore important for future use and receive
an increase in der.1and.



Chapter 8. AESTHETIC RESOURCES

General Comments

Ue find the chapter def ic ient in the following areas: 1) it lacks the detail
necessary to distingu ish the various user groups within the category "hunt er s
and fisher@en, " e.g., the chapter characterized this group as only subsistence
users; 2) avoidance has not been acknowledged as a mitigation measure, which
could significantly reduce potential i@pacts; and 3) the chapter does not
reference the incorporation of any ~itigation measures into the project plans.

Specific Comgents

3 - EXISTING ENVIRONMENT (STEP 3)

3.2 - Viewer Sensitivity (Step 4)

Types of Viewers

(A) Hunters and Fisher@en: Your categorization of hunters and fishermen lacks
thelnecessary depth to allow meaningful analysis. There are three distinct
groups which @ust be identified and di~cussed, i.e., sport, subsistence, and
trophy users. Ue submit that they are unique in their appreciation of
aesthetic quality .

(0) Nonresident Outdoor Recreation Enthusiasts: Trophy hunting and fishing
are readily identlflable user groups, especlafly in the Stephan Lake area.
This should be identified and evaluated.

Expectation of Views (A): The prime concern of some users is not bagging
thelr game or catchlng their limits . This distinction should be-ffiade.

5 - PROPOSED MiTIGATION 1·~SURES (Step 9): The mitigation measures you have
ldentlfled are commendable. However, there is no indication in this section
that these measures have been addressed and incorporated into the project
plans. Pertinent sections of the license application should be cited to show
where these measures are addressed and/or reasons why they were not
addressed. ~e are also concerned that "avoidance ," as a mitigation measure
has not been addressed. ~e refer specifically to project features which could
be located elsewhere as a mitiyation measure or be ~re easily mitigable in
another location. Access routes and town sites would fall into this category.



Chapt er 9. LAIID USE

General Co~ents

\lith regard to Section 2.2 .(d)(i). we find the chapter suffers fror.l a lack of
definitive inforr.lation regarding wetlands and floodplains. These areas should
be graphically displayed by type in the document. Furtherr.lore, the chapter
should discuss the specific values of these areas, their relationship with
other vegetative types, and specifically address the effects of the projects
on wetland and floodplains.

lIitigation r.leasures recommended to r.linimize Impacts to wetlands and
floodplains should be discussed including alternative site locations.

This analysis is extremely important to avoid any delay necessitated to insure
cOr.lpliance with federal requirements with Section 404 of the Clean Water Act
as amended (86 Stat. 884, U.S.C. 1344), associated regulations, guidelines and
Executive Orders (11988, 11990) .

Specific measures to r.litigate ir.lpacts from the transmission line should also
be addressed, including right-of-way r.lanager.lent techniques.



Chapt er 10. ALTERllATI VE LOCATIOrlS, DESIGllS, AIID EIlERGY SOURCES

General Co~nts

llr , John Lawrence of Acres A£1er ican, by 1etters dated 9 tlovetlber 1981,
requested that the FWS review the Development Selection Report and the
Tr ansmi sson Corridor Report. These requests were made for the purpose of
fulfilling the FERC requirements of formal pre-license application
coordination. Ue responded to the first review request by letter dated 17
December 1981 and to the second by 1etter dated 5 January 1982. In that th,!se
letters were request ed as part of the formal coordination process, they ShO'lld
be responded to at this t ime.

Ue have been requested to rev iew the draft Exhib it E without benefit of the
other draft license Exh ibits. In Chapter 10 numerou~ references are Qade tJ
other Exh ibits (pp. E-10-1, E- 10-1, E- 10-14, E- 10-16 , E-10-23, E~ 10-28,
E-10-32 , E-10-38, E-10-62, E~10-81 l. Since we are unable to exagine the otler
Exh ibits we view this pre-license coord inat ion as unsatisfactory.
Add itional ly, in our exaginat ion of the Exh ibit E chapters we have seen
numerous examp les of insu~ r lc ient internal coord ination and/or communicatiol.
In that th is appears to be a problem with in the Exh ibit E, we can only assu~

that this problem occurs between the Exhib it E and the other Exhibits.

Examples of lack of coordination an~/or communication between Chapter 10 an,l
Chapters 2 and 3 are apparent in the discussion concerning ~ini~~ flow
re leases (pp , E-10-28, E-10-30 l, temperature mode ling (pp , E-1O-30, E-10-31\
and socioeconomic consideration between this chapter and Chapter 5 Jpp.
E-10-138l. These concerns are discussed with in the text of our Specif ic
COlili1ents.

Ther e is ess~nt ia1 1y no attempt in th is chapt er to assess the possibi l ity of
no Susitna project or how the Ra i1be1t should contend with t ime delays of
various lengths. Just list ing various types of alternative energy sources
does not al low an evaluation of what _ou1d , or should occur in the event tha t
Sus itna is delayed for a period of years, or is never built. Ue recomgend
that this type of planning effort be carr ied out to exagine the effects of
short-term delays and to examine long- t erm alternatives.

Any assessment of alternatives, needs to take into account the most current
power nee~s projections. It is our understanding that the power projections
which are being used in the license application are generally a~reed to be
high and are being reevaluated for sub~itta1 to FERC after the l icense
application is sub~itted (Acres ~rican Deputy Project Manager John Hayden,
personal communicat ionl. The env ironmental igp1icat ions are rather evident.
Alternatives to Sus itna should be examined on the basis of fulf ill ing future
power needs rather than match ing the power production of Sus itna. Under
previous projected power needs, i t probably would have taken a cocb inat ion of
a greater number of individual power generat ing stations than under ~~e lat est
project ions. Several, sma ller individua l generat ing faci l it ies shou ld lead to
greater flex ibil ity in potential combinations and fewer adverse environmenta l
impact s . Ue reco~end that th is be examined.

In the assessments prov ided on hydropower alternat ives, Sus itna as proposed
and alternative basin developments are not evaluated on an equitab le basis. -



Tables are displayed which contrast the weak and strong points of these
alternatives yet we never see how the Susitna project ranks. This is
particularly unfortunate since Susitna would leave one with the initial
iL~ression (which is the level to which the alternatives are examined) that it
would have significant adverse i~pacts to many of the environ~ntal criteria
(page E-10-4), includiny: (ll big gM,~, (2) anadroQOus fish, (3) de facto
wi lderness, (4) cultural (subsistence), (5) recreation (existing), (6)
restricted land use, and (7) access.

There is no attempt in this chapter to examine the environmental tradeoffs of
the different power generation alternatives, including Susitna. Therefore, an
assessQent as to what would be the "best" power development for the Railbelt
is not possible. Additionally, in that no single alternative source of power
is contemplated to provide the same level of power as Susitna (assuming the
updated future power demands projections assert that this power generation
capability is needed) various power generation Qixes should be examined.
These alternative cOQbination plans should then be compared to Susitna in a
tradeoff analysis.

One obvious alternative power generation mix (which is further discussed in
our Specific Co~ents) should center on the power generating capability of the
West Cook Inlet area. In close proximity to each other and existing
transmission lines we have Chakachamna hydropower, Beluga Coal fields, Ht.
Spurr geothermal, and the West Cook Inlet natural gas fields.

Natural g~s is considered by many to be a highly attractive alternative to
Susitna. lZ1, ~ Yet the coverage devoted to this subject was
disappointing, particularly when compared to other alternative power
generating technologies. Three tioes as much space is devoted to nuclear
power which is not generally considered as a socially acceptable alternative
to Susitna. Biomass, as an energy source, received twice the coverage of
natural gas, and wind power received more than four times the coveraye devoted
to natural gas. This confirQs what we perceive as Qisappropriation of
e~phasis. NUQerous reports have been issued over the last three years on the
natural gas alternative, including the two footnoted below. Few reports are
referenced in Section IO.3(c)(i) giving the impression that a very li~ited
effort was expended in researching this section.

Section lO.3(f) fails to recoynize the QOst attractive geothermal alternative,
Mt. Spurr. Further discussion on this alternative is furnished in our Section
lO.3(f) specific cowgents.

17/ Erickson, G.K. March 1981. Natural Gas and Electric Power Alternatives
for the Railbelt . Legislative Affairs Agency, State of Alaska. 9 pp.

~ Tuss ing, A.R., and G.K. Erickson. August 1982. Alaska Enersu' Planning
Studies: Substantive Issues and the Effects of Recent Events (Draft).
Institute for Social and Econo~ic Research, University of Alaska. 15 pp.



Apparent ly no atte~pt has been ~de to assess alternatives to the proposed
construct ion ca~p/v i l lage such as sit ing, type of c~p, and ad~inistra t ion of
the c~p . Alternat ives to those proposed in the draft applicat ion obviously
exis t and need to be openly eXMained. These i~p1 icit decis ions have large
implicat ions for the f ish and wildl ife resources and users. Considerations of
a Prudhoe Bay type camp should be given. Construction camp alternat ives
should be discussed in te~s of ~inimizing adverse i~pacts to fish and
wildlife resources and their use. ~e are concerned that not only were the
resource agencies not consulted previously on these actions but that
co~unication and coordina~ion between those responsible for this chapter and
those involved in the socioeconomic, and the fish and wildlife cogponents did
not occur to a sat isfactory level .

Due to the numerous inadequaci es mentioned above the · conc1uding· Section 10.4
shou ld not be expected to prov ide enl ightenment regard ing the consequences of
license denial. It does not. Additional inadequac ies are discussed in the
Spec if ic Cowments wh ich fo llow.

Spec if ic Comments

10.1 - Alternative Hydroelectr ic Sites

(a) Non-Susitna Hydroelectric Alternatives: Paragraph 1: Reference is made
to Exhibit B whicK was not provided, although we requested it.

J21. ScreenjEg of Candidate Sites: Paragraph 1: Reference is I.ade to Exhibit
B, Wh lCh has not been furnlshed, although we request ed it .

- Second It er at ion: Paragraph 2: The cr iteria should reflect that: (1) just
because sal~n migrate above a site doesn 't mean losses to anadromous f ish are
unavoidab le (e.g. Chakachamna) ; and i2) j ust because anadroQOus fish are not
found above a potential s ite, adverse impact s are avo idable (e.g. Susitna ).

(i i) Bas is of Evaluation: It would appear appropriate to include Sus itna and
with in Susitna basin alternatives in the evaluat ion matr ices.

(iii ) Rank We ighting and Scoring: paraTiaSh 1: The int er relat ionships of the
environmental criterla should be recogn~e and asse5sed. Dramatic changes in
anyone item would have repercussions to all others.

(iv) Evaluation Results: We reco~nd that all evaluation matrices include
Susltna and wlthin Susltna basin alternat ives.

(v) Plan For~ulation and Evaluation: We recommend that all evaluat ion
matrlces lnc lude Susitna and wlthln Sus itna basin alternatives.

Thi s evaluat ion shou ld be reassessed in terms of current pr~jections for
future power needs. The present examinat ion apparently is geared toward
looking at various power generat ion alternatives (which are not specifical ly
described ) on the basis of providing an equa l amount of generat ing capacity to
what Susitna would provide. We reco~nd that these alternat ive plans be
reassessed in light of current power projections.



(ii ) Site Screening

- Ener~y Contribution: Reference is Qade to Exh ibit 8, which has not been
furnis ea, although we requested it.

(v) Comparison of Plans

- Energy Contribution: Paragra~: Reference is made to Exhibit ~. _which

has not~een furnished, although~ have requested it.

10.2 - Alternative Facility Deisgns

1!) Watana Facility Design Alternatives

Ji) Diversion/Emer~ency Release Facilities: Paragraph 1: Reference is made
to EXhibit B, WhlC has not been furnished, although we requested it.

It is stated that, "Tables 8.61 and 8.62 of Exhibit 8 show the minimum flow
releases from the Watana and Devil Canyon dams required to maintain an
adequate flow at Gold Creek. These release levels have been established to
avo id adverse affects on the Salmon [SIC] fishery downstream. " Perhaps a more
accurate appraisal can be found in Chapter 4 (page E-4-3), "The impact of ••
• upriver and downriver changes in hydrology ••• cannot be assessed at this
t ime due to the lack of information concern ing the amount, type and location
of disturbances associated with these activities." In Chapters 2 and 3 it is
stated that the reduced flows could impair fish migration, de-water spawning
and rearing habitat, prevent access to slough and side channel habitats and
lower or eliminate intragravel flows to slough and side channel spawning
grounds. The minimum flows proposed were not developed using any recognized
instream flow methodologies, and lack any biological basis other than the most
rudimentary. In fact, no explanation is offered in the Exh ibit E as to how
the 12,000 cfs minimum operating flows for August and into September were
arrived at.

(iii) Power Intake and Water Passa es: Para ra h 2: The statement is made
that a mu t - nta e struc ure wou e use, ••• in order to control the
downstream river temperatures within acceptable limits." The Watana and Devil
Canyon dams will cause changes to the existing water temperature of the
Susitna River, generally releasing cooler water during summer months and
warmer water in winter. This, i~ turn, may present significant impact to the
downstream r iverine environment. Temperature variations may affect the
ability of fish to migrate, spawn, feed, and develop in the Susitna system.
Ice formation may be delayed or possibly not occur above Talkeetna. This
issue is discussed at length in Chapters 2 and 3 although an accurate
description of post-project temperature impacts is not presented. The raodel
which was developed to describe reservoir outflow tempe,'atures contains input
data from only five months (June through October) of one year (1981). The
Devil Canyon Reservoir was not modeled, but in Chapter 2 it is stated that the
location of ice formation (above Talkeetna) will depend on the outflow
temperature fro~ Devil Canyon dam (page E-2-83).



Paragraph 3: Please reference our co~nts on Sect ion IO.2(a)(i) concern ing
r.n n1r.IUIJ f lows.

(b) Devil Canyon Fac i lity Des ign Alternat ives

(iii) Power Int ake and Uat er Passa es: Para ra h 2: Please refer to our
cOlJmen s on ect10n • a 111 concern1ng egperature model ing.

Para~raeh 3: It should be clarified what "norgally" and "the requirements of
no slgn1ficant daily variation in power f low" gean, part icularly in regard to
f ish and wild l ife resource impact s .

(c) Access Alternatives

(i) Plan Selection : paragrd¥h 2: Although input was solic ited from resource
agencies and the Sus1tna ;Iy 0 Steering COlllllittee (SII SC ) , the selection
certainly did not reflect this input . Please reference the SIISC letter dated
5 November 1981. ,In addition, we wish to incorporate into our comments, by
reference, our letter dated 17 August 1982 to Er ic Yould on th is subject. As
such, APA should respond to th is letter as a part of our forlJal pre-l icense
coordinat ion.

(ii) Plan Evaluation: paraRraph I: Reference is !Jade to Exhibit B, which has
not been furn1shed, althoug we requested It .

Item Number 5: Paragraph 1: It is acknowledged that a problem exists in the
potential of the access road and traffic to affect caribou movelJents,
population size, and productivity. Avoidance of the problelJ by eliminating
the Denal i Highway to Uatana access se9iJent would be consistent with the APA
11itiyation Policy docunent , the reco~ndations of the resource ayencies, and
NEPA. As Is stated in Append ix B.3 of the Susitna Hydroelectric Project
Access Plan Reco~ndat ion Report (August, 1982), "FrolJ a caribou conservat ion
viewpoint, the Denal i access route is far less desirable than proposed routes
originat ing on the Alaska Railroad and Parks H i gh~ay . The Denali route wou ld
most certainly have ilJlJediat e detr imenta l impact s on the resident subherd and
future negative impact s on the sa in Uelch ina herd although these ilJpacts
cannot be quantified. "

Iter.1 Uwoiler 7: Parawa~: Both the APA /li tigat ion Policy document and NEPA
aCknowledge that it 1S 6etter to avo id an adverse impact than to try to
minilJ ize it , "through proper eng ineer ing design and prudent sanagecent. "
APA 's approach should better ref lect th is in the ir decis ions concerning access
rout ing. In add it ion, reference is made to discuss ion "i n Exhib it E. " Thi s
is the EAhib it E.

(d) TranslJiss lon Alternatives: By let t er dated 9 November 1982, low. John
Lawrence of Acres Aner1can requested our review of the Tr ansmi ss ion Corridor
Report as part of the forma l pre- l icense coordinat ion process. We responded
by let t er dated 5 January 1982 . In that It was requested as part of th is
formal pre-l icense coord inat ion process and we responded with this
understanding, the issues ra ised and recommendations made in that letter
should be addressed at th is t ime.



is made to Exhibit

(vi ) Screening Results

- Central Study Area

Corridors Technically and Economically Acceptable

o Corridor One (ABCD) - Watana to the Intertie via South Shore of the Susitna
Rlver

• Environmental: Given the APA decision to have road access for the Watana
damslte to the Devil Canyon damslte along the north side of the river , we do
not understand how it can be cons idered best environmentally (rating of "A")
to have the transmission line along the south side of the Susitna River. In
our 5 January 1982 letter we stated, "How construction - and maintenance
related access is obtained to a great extent determines the project-related
wildlife and socioeconomic impact s . Construction and maintenance of
transmission lines should not provide for additional public access over that
provided by the dam access route," and, "Access to the dams should be fully
roordinated with transmission line routing. Access corridors which serve a
dual purpose in regard to project access needs would be highly desirable from
several decision-making criteria. " This potential for increased access
provided by the transmission line routing is readily acknowledged elsewhere in
the Exhibit E (page E-5-84). This apparent inconsistency needs to be
clarified.

o Corridor Thirteen (ABCF) - Watana to Devil Can on via South Shore Devil
anyon to n er le Vla ort ore , USl na lver

" Environment al : Please refer to our comments above on Corridor One (ABCD).

(ix) Results and Conclusions: Paragraph 3: Reference is made to Exhibit G
whlch was not provlded, although we r equest ed it.

(e) Borrow Site Alternatives: Unless unavoidable, borrow sites should be
restrlcted to wlthin the future impoundments and/or to upland sites .
Selection should be coord 'nated with access and transmission line routing and
with resource agencies. We have not preViously been contacted for the purpose
of providing input an~ ~e do not have any project plans or assessments upon
which to prov ide specific input.

No attempt is offered to assess the environmental tradeoffs that would be made
by selecting one borrow site alternative over another. We have assumed this
is the underlying intent of inclUding this type of alternatives comparison in
the environmental Exhibit E. We recommend that this be undertaken to an equal
level for alternative borrow sites, access routes, transmission routes, and
other alternative project features.

10.3 - Alternative Electrical Energy Sources



(a) Coal-Fired Generation Alternative

There are three main deficiencies in the discussion of Beluga Coal development
as an alternative to the Susitna project :

1. No quantitative estimates of the areas or resources to be affected by
coal development are included. We recommend you include a description
of: (a) schedules for development; (b) area fish and wildlife
populations; (c) habitat types and areas to be disturbed, altered, or
destroyed; (d) construction and operation work forces necessary for
project development; .(e) magnitude of commercial, recreational, and
subsistence use of Beluga area fish and wildlife resource; and (f)
numbers of fish and wildlife which may be impacted by project development.

We realize that such information is still very tentative for the Beluga
project and project impacts have barely been evaluated. However, recent
field studies should . allow you to approximate the magnitude of the
resources involved and potential for impacts to them.

2. A direct comparison with Susitna development plans and anticipated
impacts is lacking. Comparison of the information identified in I.,
abQve, with similar information for the Susitna project should be
provided. For example, the c~mmercial, recreational, and subsistence
harvests and pressures for use of the Beluga area should be compared to
Susitna area resources. Acreages and habitat types that would be
impacted by alternative development scenarios should be compared. The
magnitudes of project impacts relative to f ish and wildlife needs to be
analyzed. Also, the work force and time frame which would be required
for Susitna should be compared to Beluga developments, for the same power
needs.

3. Reasons for rejecting Beluga coal-fired generation or Beluga coal in
combination with smaller hydroelectric projects or other energy sources,
as an alternative to development of Susitna hydropower are not given.

Paragraph 1: Since we were not provided with a copy of Exhibit B, we cannot
comment on the adequacy of the referenced analysis of the economic feasibility
of Beluga Coal. We would hope the analysis includes discussion of private
financial back ing for Beluga Coal development as compared to State financing
involved with the Susitna project. Further discussion of the feasibility of
alternative Beluga development schemes may be found in a State report by Gene
Rutledge, Darlene Lane, and Greg Edblem, 1980, Alaska Regional Energy
Resources Planning Project, Phase 2, Coal, Hydroelectric, and Energy
Alternatives, Volume I, Beluga Coal District Analysis. Current soft foreign
market condit ions are exemplified by recent slow downs of the most active
Beluga coal lease-holders in completing ongoing environmental studies
necessary for permitting . It would be helpful to know to what extent the
State is working with the private leaseholders to consider State use of any
portion of Beluga Coal production. We understand that the lease holders do
not expect to complete financial feasibility studies before the second half of
1983.

para1ra~h 2: Although specifics o~ plant design and location are not yet
aval ab e, more detailed information can be provided on the magnitude, and



probable initial development alternatives, including export of Beluga coal to
Pac ific Ri~ countries. We recommend addition of an area n,ap with locat ions of
existing leases, potent ial camps and development facilities, and alternat ive
transportat ion and transmission corridors.

para¥rbe~ i: We recommend expanding this paragraph to cons ider the
aval all y and probability of coal development in Southcentra1 Alaska.
According to current industry plans, Beluga coal resources are sufficient to
allow mining for export of 5 million tons per year (with possible expansion to
10 million tons) on Beluga Coal Company leases and 6 to 13 million tons per
year from the 20,500 acre Diamond Alaska Coal Company lease for at least 30
years.~ The availability of this or other developments as an energy ·
source for Alaska has been increased with recent State promotions of
add itional coal exploration. The State has proposed a competitive coal lease
sale during the first half of 1983 for 25,000 acres near Beluga Lake. Also
under consideration is a non-competitive coal rights disposal west of the
Susitna River•. Moreover, Bering River coal development has been the subject
of recent proposals for exploration and environmental studies.

(i ) Ex isting Environmental Condition : As described earl ier, the qualitat ive
dlScusslon provlded here allows no compar ison with the Susitna project. We
recommend describing detailed U.S. Forest Serv ice and Soil Conservation
Service data for .the area and ongoing studies which should resu lt in a more
deta iled classificat ion of area vegetation.

The predominance of wetlands, particularly near the coast, are discernab1e on
FWS' Nat ional Wetland Inventory maps ava i lable for the area. Those wetlands
are particularly impor t ant hab itats for the diverse bird life described in
later paragraphs.

o Fauna, Paragraph 1: Clarification is necessary regarding the referenced
·Selvon flshery".

Paragraph 2: We recommend describing numbers of bald eagle and trumpeter swan
nests relative to numbers in the Susitna project area.

- Aquat ic Ecosystem: Additional information should be provided on the
quantlty and quallty of this system (e.g. the extent to which spawn ing,
rear ing, and overwintering areas have been identified within and downstream of
the lease areas).

- Marine Ecoslstem: Although species presence is described, there is no
quantitatlve lnformation on their re1ati "e abundance, or habitat quality.
Figures cited for the referenced Cook Inlet fishery is dependent upon Beluga,
Susitna, and other area systems. An assessment of the proport ion of that
fishery which depends on the Beluga system compared to the Sus itna system
should be provided.

]]Y Beluga Coal Company ~nd Diamond Alaska Coal Company. January 1982.
Overview of Beluga Area Coal Development Projects.



- Socioeconomic Conditions: The discussion should be expanded to cover
current levels of co~.~rclal, subsistence, and recreational fish and wildlife
use.

(ii) Environmental Impacts

- Air Quality: The potential for mitigating the air pollutants described here
should be dlscussed.

- Terrestrial Ecosystems: The range of terrestrial habitat to be annually
impacted should be quantified and compared with Susitna development plans. In
addition to habitats disturbed by mining, project features such as roads and
transmission corridors which could be expected with coal development should be
described. While the road system required for coal development should be
sUbstantialy less than that for the Susitna project, the potential for
restoring mined lands to original habitat values is untested for the area.

Paragraph 2: ADF&G harvest data should be included here. The correlation
between hunting pressure and current access should also be discussed in
quantifying roads and human population increases anticipated from Beluga Coal
development. Human/wildlife conflicts (e.g. bears shot in defense of life or
property, wildlife mortality from additional vehicle traffic and roads) is
another critical impact not mentioned here.

- AquatiC and Marine Ecosystems: Some quantification of anticipated impacts
can be made and should be lncluded here. Develop~ent of both Beluga Coal
Company's and Diamond Alaska Coal Company's lease holdings could eliminate
nine stream-miles of existing anadromous and resident fish habitat. Stream
restoration to original habitat quality wil l be difficult, to impossible, to
attain. According to preliminary flow information, nearly half the total flow
in the Chuitna River originates in or flows throuyh the proposed mine pits.
Assuming that half the anadromous fish production is lost from the Chuitna
system, ADF&G estimates the annual loss of fish available to Cook Inlet
fisheries will be within the following ranges:

Pink Salmon

Coho Salmon

King Salmon

Churn Sa loon

Total Sal~on

70,000 - 650,000
mean = 275,000

5,250 - 48,750
mean = 20,625

2,100 - 19,500
mean = 8,250

700 - 6,500
mean = 2,750

78,050 - 724,750
mean = 306,625



Ue recor.rJend contrasting this infor~ation with preliQinary iQpact asseSSQents
for Susitna and other alternative project developQents in the license
application . The cOQparison should also cover resident fish species, big gage
and furbearer populations and harvest levels, and areas and types of habitats
to be altered or destroyed. Data gaps and uncertainties should be cl ,r if ied
in an accoQpanying discussion.

- SocioeconoQic Conditions: Recently pUblished reports by the ADF&G docuQent
the magnitude of Subslstence hunting and fishing by Tyonek area
residents.~, flI, 22/ Ue recoQrnend that you discuss these findings in
assessing fish and wildlife resource uses which Qay be affected by Beluga coal
developQent.

A general discussion of the socioecono~ic iQpacts on Tyonek from developing
Susitna or ChakachaQna hydropower projects, as cOQpared to Beluga coal
developQent is given in a recent report for the ADCRA.23/ Tyonek apparently
supports coal developr.~nt as long as it does not inhibit their ability to
subsistence hunt and fish. Consideration should be given to siQilar local
support or opposition to the Susitna project.

Although the purpose of this section is to describe Beluga as an alternative
to Susitna, Beluga coal developQent would undoubtedly include additional
~ining for export. Thus while the discussion appropriately describes the
increQental workers associated with the power generation facilities only, the
entire developQent will influence the perQanence of the workforce. - The report
is confusing in the discussion on whether a fly-in construction camp or
perQanent townsite is to be estab lished (see pages E-1D-8l(a) paragraph 3,
E-1D-88, last two paragraphs, and E-10-89, paragraph 1). SOQe discussion is
needed of both alternatives, resultant igpacts on fish and wildlife uses, and
the potential for ~itigation.

20/ Fostar, Dan. November 1982. The utilization of king salmon and the
annual round of resource uses in Tyonek. Alaska. ADF&G, Division of
Subsistence, Anchorage. 62 pp. (see page 36 for data on fish and
wildife harvest).

flI . March 1982. Tyonik moose utilization, 1981. ADF&G,
Dlvlsion of Subsistence, Anchorage. 29 pp. + appendices.

22/ Stanek, ROllald To, JaQes Fall, and Dan Foster. /larch 1982.
Subsistence shellfish use in three Cook Inlet Villages, 1981: A
preliQinary report. ADF&G, Division of Subsistence, Anchorage. 28
pp.

Darbyshire and Associates.
of resource developr.~nt

Alaska.

DeceQber 1981. SocioeconoQic igpact study
in the Tyonek/Beluga coal area. ~nchorage.



(c) Ther~al Alternatives other than Coal

( i) Hat ur al Gas: In that natural gas is con~idered by ~any to be the best
slngJe source alternative to Susitna 24/, 25/ it is disconcerting t o see
so ~in iQa1 an effort expended exao in in~ this alternative. The effort should
be at least equal to that provided to the assess~nt of a1tern~tive hydropower
sites and coal. Anything less must be considered inadequate. No examination
specific to natural gas in regard to potential environmental i~pacts is
provided nor is a tradeoff examination of natural gas, and other
alternatives. Without this, one cannot determine whether or not a proposal is
the best of all alternat ives.

Discussion should be provided on the potential i~pact of the recent signing of
natural gas supply contracts between the Enstar Corporation and Marathon and
Shell Oil Co~panies. Discussion should focus on the impacts of these
contracts, if approved, not only on allocated natural gas reserves, but also
on predicting future use, pricing, potential future demand of electricity for
home heating through the Hatanuska-Susitna Borou~h, and future availabil ity
and pricin~ of natural gas for electrical energy generation.

(iv) Environ~enta1 Considerations: It is unclear as to what this section is
1n reference to. If 1t 1S meant to cover all types of fossil fuel burning
power plants, i t is insufficient. We do not consider the potential
environmental impacts of burning natura l gas to be the same as for diesel,
oil, or coal. We recoQrnend that environmental considerations be examined
separately for each of these fuel alternatives. Then they should be examined
through a tradeoff analysis which would include Susitna, as proposed, other
hydropower projects, and alternative within basin alternatives, and other
alternatives to Susitna.

l1uch of the section centers on the potent ial iL1pacts/prob1ems which would
occur with increased dependence on coal for power generation. Given that the
section is entitled (c) Thermal Alternatives other than Coal this would seeM
inappropriate.

(f) GeotherLla1: This section fails to recognize, other than parenthetically,
the QOst attractive geothermal alternative, Ht. Spurr. We therefore,
recornr.rend that APA exaoine the feasibil ity of geothermal energy development at
this site as an alternative to Susitna. Ht. Spurr is being considered by the
Division of l1inera1s and Ener~y Management of the ADNR as their first

241 Erickson, G.K . /larch 1981. tlatura1 Gas and Electric Power
Alternatives for the Rai1belt. Legislative Affairs Agency, State of
Alaska. 9 pp ,

251 Tussing, A.R., and G.K. Erickson. August 1982. Alaska Energy Planning
Studies: Substantive Issues and the Effects of Recent Events
(Draft). Inst it ut e for Social and Economic Research, Urivers ity of
Alaska. 15 pp ,



geother~a l lea se sale area. They concluded it is the best potential
yeothermal developgent site within thei, j uri sdict ion. It is being proposed
because: ( 1) i t has high potential ; (2) it is located on State land; and (3)
it is close to existing transmission lines (Beluga Station ). In addition, i t
is in an area already ~eing explored for power developgent, being located
between the Chakachatna River and the Beluga Coal fields, and the area is
crisscrossed by logging roads. It would also seer.1 logical to explore the
possibility of a Uest Cook Inlet power generation alternative to Susitna.
This combinat ion would be composed of rtt . Spurr geothermal, Chakachamna
hydropower, Beluga coal, and West Cook Inlet natural gas. Obv ious advantages
would be found in the isolation of adverse environgental impacts to a
relatively small area which already has transmission facilities.

10 .4 Environmental Consequences of License Denial: This section provides
little lnslght as to what m1ght occur 1f susitna were not built. We hope that
a greater planning effort is ongoing to allow the State to adequately address
th is issue. It would seem that the first approach to this problem would
involve a tradeoff analysis, looking at environmental as wel l as other issues,
to examine appropriate alternatives to the Susitna project. The ~r.alysis

should be directed at: (1) short-term planning, in the event that Susitna is
delayed for various lengths of time; and (2) long-terg planning so that we do
have a fall back plan in the event that Susitna is not licensed . We recommend
that this be uncertaken.

There is no exagination of socioeconogic impacts in the event that the Susitna
project license is denied. We consider the potential for a boom-bust
occurrence to be great with construction of Susitna. Without Susitna we,
therefore, would consider this as ~uch less likely. In the event we do not
have Susitna, we would expect the construction of much smaller power'
generation units which would come on-l ine over a much longer period of tige.
We reco~end that the socioeconomic implications of license denial be assessed.
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