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A.5.8 - TASK 7: ENVIRONMENTAL STUDIES 

( i) Task Object·i ves 

The environmental program is designed to evaluate primarily the 
Susitna Hydroelectric Project and associated facilities, with 
respect to environmental impacts. To accomplish this, a 
comprehensive program of studies has been developed in the following 
disciplines: socioeconomics, archaeological and historical 
resources, geology, land use and recrea·~ion, \'tater resources,. 
fish ecology, \tildlife ecology and plant ecology. Access roads, 
site facilities and transmission corridors vtill also be studied for 
environmental compatibility. 

The overall objective of the environmental studies is to describe 
the existing environmental conditions,~evaluate alternatives in 
light of the existing conditions and, for the selected alternatives, 
predict future conditions with and without the proposed project so 
that changes (impacts) caused by the project may be assessed. To 
accomplish this overall objective, the following activities will be 
completed by ·the environmental study team: 

(a) Assist the design team in gelecting .the best alternatives for 
pm'ier generation, access road _and site facility locations and 
power transmission corri dar based on the environmental impact 
of the proposed facility. 

(b) Prepare the exhibits required to support the FERC license 
application. 

"\:''-... _ .. __ ~ ~Jt:l'-.:>~,.. .. \!1:~-~~~ ..... ,~~ "':\,. 

" '' ,A>-~-~~~~ 1U:~~'%.¥~A: ~ 1~•""'..->0<"'~~-' ,.. l tt- ~.:.;;,-,"1'1;;•t.'\;t «: ,. ,..; 

\'{c) Prep~r; amendmerrt·s· ·ro the C · p"s of Engip~ers' appl}oved EJS:-:::for 
'~ the us tna Pr e2t respo, ai ng ~o ang,/e 1 i~i na~}4ig tarea~~l-·of 
. con1ern or s rt~o~i ng 

1
• the llS, )'h -a f~rm.~ appro_p.r'iate for 

thf cur~ent tud1 es,. / ~,.,/ \,/ ~-« 
l\ \~~ - -·· I~, .. ,_, ' -;)W',..;'T.'.'"'\'!;W ,.;'."14-,~~ l;;l!'f'~:~l';.c$:_;oc~j:::l"!lj,.~-~.)',~' -·'=~~~:;t··~M't'>N'<;;~~~t-,-·.·t,-,~ -:>" 

& vrf Resr.rond 'to··intervenors I petitions, inquiries from local> state 
and Federal agencies, and public participants at the request of 
APA. 

~,VJ 

€,.; tf.) 

Assist APA in obtaining Hater Quality Certification. 

Respond to other environmental needs of APA or the project 
engineerng team as they occur throughout the study. 

Supervise and coordinate both the fie1d and office activities 
of all the environmental consultants including liaison with 
ADF&G as authorized by APA • 

Monitor all field activities for environmental acceptability. 
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During preparation of the FERC license application~ intensive 
baseline and impact-related investigations will be performed with 
the work progressing. from genera 1 to specific in a time 1 y manner as 
the_project definition is developed .. Because of the magnitude of 
the proposed action, the life cycle of some of the _resources to be 
studied and the time required to evaluate alternatives and develop 
design specific.ations, environmental studies will be required beyond 
the time of license application. Thus> one objective of the ~arly 
studies is to initiate baseline studies and to deve1op detaile-'-d-:--. """"---\,...._! ...... \..---. 

plans of study for the further environmental impact analysis that . 
. will be completed after the license application .submission, ·Eu-r----
prior to a final FERC decision on the license applicatione 

This approach will allow for a refinement of the environmental 
program at approximately the midpoint of it~ duration .. It \'lill also 
minimize unproductive expenditures in tbe event that the project is 
determined to be infeasible or a new scheme is proposed as the 
primary alternative. For the purposes of the environmental plan of 
study, a t\·Jo-dam scheme (Hatana and Devil Canyon) in the Upper 
Susitna Basin was assumed to be the best alternative, and studies 
will commence accordingly. If a different scheme is selected as the 
primary alternative, the program \'/i 11 need to be restructured and 
costs and schedule adjusted accordingly. 

(ii) Task Output 

The Alaska PO\'ler Authority will be provided with quarterly progress 
reports describing in summary the activities, results~ and 
conclusions of the studies in progress or to be performed. Annual 
reports describing in detail the results and conclusions will be 
prepared. The annual reports will be used to prepare the 
environmental exhibit (Exhibit E) for the FERC license application. 
The pre-license application program is based upon an understanding 
that the forthcoming revision of FERC requirements (for Exhibit E) 
will demand less intensive environmental analysis at the license 
application stage than do the existing requirements for Exhibits W, 
R, S, and V. 

Subsequent study outputs 111i 11 include written testimony and 
responses to interrogatories. Ora_l testimony at public hearings 
will be provided as required. The results of the studies completed 
after license application submission, including refinement of the 
impact analysis !I are anticipated to be presented in two annua 1 
supplementary environmental reports for submission to FERC. 

At the request of the APA, environmental documents necessary to 
obtain approval of an . .:11~ EIS, Water Quality Certifications or 
other required permits will be prepared. 
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(iii) List of Subtasks 

Subtask 7.01 - Coordination of Environmental Studies 
Subtask 7.02 ... Monitoring of Field Activ;ties for Environmental 

Acceptability · 
Subtask 7.03 - Evaluation of Alternatives 
Subtask 7.04- Water Resources (Quality) Analysis 
Subtask 7.05 -Socioeconomic Aitalysis· 
Subtask 7.06 - Cultural Resource Investigation 
Subtask 7.07 - Land Use Analysis 
Subtask 7.08 - Re~reation Planning 
Subtask 7.09 - Susitna Transmission Corridor Assessment 
Subtask 7 .. 10 - Fish Ecology Studies 
Subtask 7.11 -Wildlife Ecology Studies 
Subtask 7 .. 12- Plant Ecology Stud·ies 
Subtask 7.13 - Geological Analysis 
Subtask 7.14 - Access Road Environmental Analysis 
Subtask 7.15- Preparation of FERC License Application Exhibit 

(iv) Subtask Scope Statements 

The primary obJective of Task 7 is described in Section A.5.8(i). 
The subtasks required to adequately respond to this objective are 
divided into activities undertaken prior to submission of the FERC 
license applications Subtasks 7.1 through 7 .. 15_, and those activities 
on which continuing work is to be performed after submission of the 
FERC license application, as described in Section A6. 

Subtasks 7.1 through 7.14 may be further subdivided into: 

(a) Management and monitoring functions that continue throughout 
the project, Subtasks 7.1 and 7.2. 

(b) Those activities initiated and completed prior to li~ense 
application submissior., Subtasks 7.3, 7.4~ 7.13 and 7.14. 

{c) Those activities for \vhich baseline studies are largely 
completed and substantial impact analyses are initiated during 
the preparation of the license appl·ication, Subtasks 7 .. 5 
through 7~9. These subtasks are then completed after the 
license application is submitted to FERC. 

(d) The ecological studies that require extensive, long-term field 
programs, and that are planned and initiated during the early 
stages of the project, Subtasks 7.10 to 7 .12. During this 
early time period, the primary effort is directed toward data 
collection and compilation with little detailed analysis being. · 
undertaken. The data collection is continued after the license 
application is submitted until the four or five years of data 
·required to fonn an adequate base is accumulated. An intensive 
data analysis and impact assessment is then compl~ted. It 
should be noted that sufficient data analysis will take place 
during the early time period to guide and follow-up baseline 
studies and insure that no gaps exist in the data base being 
compiled • 
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If any deficiencies in an original program plan are detected$ 
the analysis performed during the early time period will be 
used to modify the plan and redirect the emphasis of the field 
studi e.!i as required .. 

Subtask 7el5 is the culmination of the early activities, i.e.~ 
preparation of Exhibit E 6f the license application. 

The following discussions are· summaries of the v10rk to be completed 
during each of the environmental subtasks. More detailed 
descriptions of the pre-1 icense application scope of \'lark for some 
of the more complex environmental studies {Subtasks 7.05, 7.06

3 

7.07, 7.08, 7.10$ 7.11 and 7.12) are also presented. A detailed 
description of the fish and wildlife studies to be performed by the 
Alaska Department of Fish and Game to· complement Subtasks 7.10 and 
7.11 is included in the appropriate subtask description. 

'I 
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Subtask 7.01 - Coordination of Environmental Studies 

(a} ~jecti ve 

' 

The objectives of this subtask are: 

(1) to ensure that all environmental Plans of Study are executed in 
a coordinated, controlled manner in accordance both with the 
scopes of work and compliance schedules; 

(2) to coordinate the implementation of all discipline-specific 
environmental Plans of Study; 

(3) to maximize study effort and efficiency through organized inter
discipline coordination in accordance wfth the subtask 
responsibility statements; 

( 4) to ensure that all project efforts are non~dup1 icati ve and 
cost-effective; and 

· {5) to provide the Alaska Power Authority and third-party interests 
with a framework for communication on all environmental 
matters. 

(b) Approach 

Dr.· John W. Hayden, Environmental Division Manager of Acres~ and Mra 
Jeffe·ry 0. Barnes, President of Terrestrial Environmental Specialists 
\'fill provide management for all environmental studies conducted for 
the Susitna Project. ~1r. Barnes will be responsible for obtaining_ 
the services of qualified subcontractors to perform the discipline
specific tasks necessary for the 1 icensi ng of the project. As the 
prime contractor 3 Acres is solely responsible to APA for the cost;, 
schedule and quality of a 11 v1ork; thus., subcontract agreement bet.ween 
TES and their subcontractor·s sha 11 be submitted to Acres' Proje.ct 
f4anager for final reviev1 and appi~oval. TES wil1 provide the da.y to 
day technical guidance of and coordination-among their subcontractors 
to insure their compliance with both time schedules and cost 
estimates and to assure technical satisfaction of licensing 
requirements. 

, 

A pr,el iminary envir~:mmental studies schedule appears in this Plan of 
Study. A detailed schedule of all environmental activities will be 
developed early in the study program. The final schedule will be 
coordinated with the engineering studies to ensure timely input from 
Tasks 1~ 2~ 3, 5~ 8 and 12. The environmental studies schedule will 
identify the tasks to be accomplished~ the length of time a11ocated 
fm ~ ·'1task accomp 1 i shment and project milestones. The fi nc,il ized· 
sch fl will be submitted through Acres• Project t4anager to APA for 
review, comment and approval. 

Quality control pror~,jures previously utilized by Acres and TES will 
be implE'mented to insure the uniformity and accuracy of data 
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collected in support of the environmental programs.. These procedures 
wi 11 be est at 1 i shed and put into effect at the outset of the study 
and wi11 be rigorously followed throughout the·course of study~ 

. 
The division of responsibilities for the accomplishment· of 
subtask objectives will also be clearly defined at project 
initiation. Technical, int.er- and intra-discipline meetings \'lill be 
held on a regular basis throughout the study effort to facilitate 
understanding of subtask duties 4j t4eet i ngs for the purpose of keeping 
engineering personnel, the APA, and third party interest groups 
abreast of environmental study activities and findings v1ill a1so be 
held on a regularly scheduled basis. 

(c) Discussion 

0 

Management and administration of the environmental studies will be 
acccrnp 1 i shed .through the formulation of -a three-tiered management 
pyramid with the third (or lowest level) being the V/Orking level.~ At 
the top wi11 be the Environmental Study Managers (ESH) consis:.ing of 
Dr. Hayden and Mr. Barnes. Next in command vii 11 be the En vi ronEilenta 1 
Study Directors (EPD) consisting of the Principal Director, Dr .. 
Vincent J. Lucid, Director of Environmental Studies for TES and the 
Deputy Director, Ms. Cathie Baumgartner, Vice President of TES. 
Beneath them appear the Group Leaders for the environmental 
disciplines and/or the Principal Investigatorsa 

Administration of environmental studies will be handled by the 
Environmental Study Managers. They will be responsible for insuring 
the successful completion and .applicability of that portion of the 
FERC appli<;ation pertaining to environmental matters. In conducting 
their duties and responsibilities, they will: 

(1) insure the fulfillw~nt of contract requir·ements; 

(2) insure coordination with all technica.l aspects of the overall 
study; 

(3) conduct liaison with regulatory agencies and interested third 
parties; 

{4) recommend approval/disapproval on all project cost and/or \'lark 
scope changes to Acres Project Manager; 

(5) keep the following personnel and agencies informed of pertinent 
decision and/or environmental activities: 

~ Project Manager, Acres 
- Appropriate Engineering Group Leaders 

·- Local, state and federal agencies, as designated by Acres 
Project Managers, {including APA, ADF&G, USFWS, BLM., ADNR, 
Corps and others). 
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(6) provide monthly progress reports to Acres• Project Manager; 

(7) approve minor Project vlork Scope adjustments \·lith an 
information copy to Acr~s· Project Hanager; and 

(8) review, approve,·and recommend release and distribution of 
reports to Acres • Project Manager. 

The En vi ronmenta 1 Study Managers wi 11 pro Vi de direct; on for the 
timely initiation of the environmental studies and other pro-ject 
activtties on an as-needed rather than a day-to-day basis for maximum 
study schedule and cost efficiency. 

Administration of all day-to-day project activities will be the 
responsibility of the Environmental Study Directors. Their 
responsibilities will include$ but not be limited to: 

{1) developing comprehensive quality control procedures applicable 
in all phases of the environmental effort; 

(2) approving the initiation of all environmen-tal sampling efforts; 

(3) providing problem resolution on an as-needed basis; 

(4) supervising expenditures and cost-accounting procedures and 
audit invoices; 

(5) providing design recommendations to the Acres' Project Manager~ 
and 

{6) reviewing and approving all reports for internal action and 
transmit final copies to the ESM for appropriate disposition. 

The management and administration of all technical programs will be 
the responsibility of the Environmental Study Directors .. Hov1ev,er., 
they may delegate this authority and responsibility to Group leaders 
when appropriate. The Group Leaders• responsibilities include: 

(1) insure completeness and effectiveness of discipline-specific 
studies in meeting study objectives; 

(2) provide direction of and assistance \'lith the initiation of all 
field sampling efforts; 

(3) maintain active supervision of project staff efforts on a 
day-to-day basis; 

(4) recommend approval/disapproval of adjustments to 
disciplir:e-specific studies; 

(5) maintain a detailed status report of all discipline-specific 
studies to insure confonnanc(~ with program objectives; 
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(6) approve minor program/sampling procedure adjustments to make the 
program more compatible with existing cond.it ions;. 

(7} inform the ESO of program activities on a· regularly scheduled 
basis; 

(8) provide design recommendations to ESD .. 

Principal Investigators (PI) will share some of the duties previously 
identified as Group Leader responsibilities, especialiy with respect 
to the conduct Of the field sampling efforts. In addition) each PI 
will, as a minimum: 

( 1) r~'commend modi fi cations to cost and/ or disci P 1 i ne-specific study 
efforts based upon sampling results; and 

(2) provide monthly progress and activity status repor~ts either to 
the Group Leader or the ESD. 

The proposed environmental Plan of Study is designed to meet the 
needs of the Susitna Project license application to FERC«~t&Afi ... of!o. 
~ t t:! ttrn"'"Orr)'s-Ji.t.6 ·-. -
However~ fl,exibil ity and judgement affecting study details should be 
reserved for· the purpose of matching study efforts to an ever
changing pub 1 ic demand for environmental quality protection and to 
changing regulatory requirements and attitudes .. 

(d) Schedule 

Heeks 1 - 130 
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Subtask 7.02 - Monitoring of Field Activities for 
Environmental Acceptability 

-(a) Objective 

·(b) 

(c) 

{d) 

To keep the environmental impact of surface-disturb1ng and all other 
field activities to a minimum. 

Approach 

Surface-disturbing activities of any kind vti11 be monitored by a 
field representative. This representative will also coordinate 
certain activities within the environmental discipline and may 
coordinate activities among groups to avoid conflicts. Of particular 
concern is the unintentional disturbance of an important 
archaeological or historical site or an ... environmentally sensitive 
area .. 

Discussion 

As the en vi ronrnenta 1 , geotechni ca 1 and other study programs are 
implemented, a certa1n amount of field sampling and testing \'1il1 be 
required. A field representative will be on hand to outline areas 
that are sensitive to disturbance and a 1 so to monitor surface-. 
disturbing activity ~hile it is occurring. This monitoring will 
ensure compliance with existing environmental regulations. In 
certain instances, mitigation measures will be recommended to reduce 
impacts. 

The field representative will also have a certain amount of 
coordination responsibil it.i es.. This wi 11 include coordinating 
sampling locations of the various groups. Conflicts could al'ise, for 
example, ·if one group plans to clear an area for testing purposes, 
while another group is in the process of collecting biological data 
that would be affected by such clearing. Although conflicts may not 
a1way''s be avoidable_, the field representative Hill be responsible for 
keeping track of present or· proposed sampling programs and notifying 
groups when conflicts may occur~ 

Schedule 

Weeks 8 through 130 • 
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Subtask 7 .. 03 - Evaluation of Alternatives 

(a) Objective 

To compare, from an environmental standpoint, the various 
alternatives for power generation and associated transmission 
facilities. 

(b) Approach 

The environmental evaluation of power development alternatives will 
identify the potential impact issues, and their relative magrrttudes, 
associated with alternative developments. The engineering staff of 
Acres and WCC win identify and describe the alternatives, and the 
environmental staff of TES (hydroelectric alternatives) and HCC {non
hydro alternatives) will perform the environmental analysis on the 
basis of available data, which v1ill be compiled for this purpose. 
Since the impact issues associated with the two-dam scheme for the 
Upper Susitna have already been identified, this scheme will be used 
as the yardstick against vJhich other alternatives will be measured. 

(c) Discussion 

The evaluation of alternatives \·lill be completed as part of Task 1 -
Po•t~er Studies • 



I 
I 
I 
I 
I 
I 
I 
•• 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
1: 

Subtask 7.04 - ~later Resources Analysis 

(a) Objective 

The primary objective of the water resources analysis is to generate 
data that will be used to determine if the anadromous and resident 
fisheries in the Susitna River or Cook Inlet will be enhanced or 
adversely impacted by the proposed projecto To achieve this objective 
the following study areas must be addressed: 

(1) 

. (2) 

(3) 

Changes in river discharge characteristics due to flow 
regulation. 

Changes in water quality due to impoundment:~~ including sediment 
load., temperature:~~ dissolved gas production, and chemical 
constituents. 

0 .. 
Changes in wintering conditions along the river due to increased 
l.o\'1 flow during the winter and changes in ice conditions. 

A secondary objective of the \'later resources analys·is wi11 be to 
assist in estimating the benefits to land use, recreation and flood 
prevention balanced against the inundation of approximately 50,000 
acres above the two darr.s. 

(b) Approach 

(c) 

Accurate baseline water quantity and quality data are essential for 
predicting the effect of the Susitna Project on the fisheries of the 
Susitna River and for assuring that construction, filling and 
operation of the hydroelectric pt"Oject can be accomplished while 
a chi evi ng pass i b 1 e beneficia 1 environmental effects ... 

The \'later quantity and quality information needed vtill be taken from 
the engineering studies, particularly Task 3 - Hydrology,. f~om the 
fi sheri e~ study, and from the water qua 1 ity studi e:::; and geo 1 ogica 1 
studies to be done by R&t1 as part of Task 3 and Task 5 - Geotechnical 
Exp 1 oration. 

Di scussi an· 

Hater quality conditions \vill be affected above and bel0\'1 the dam 
sites.. Stratification conditions within the reservoirs could cause 
temper..ature and di sso 1 ved gas prob 1 ems \'lit hi n the reservoir and 
downstr:eam... The supersaturation of nitrogen and other atmospheric 
gases caul d cause gas bubb 1 e disease in the do\'!nstream fi sheryo 
Previously unknown outcrops of soluble metal compounds· could be 
inundated by the reservoirs causing problems to the resident or 
developing fish populations. Flow characteristics that are es.s.ential 
for upstream migration of salmon to the spawning grounds and for 
proper conditions for overvlintering of both salmon and resident . 
fisheries will be studied as part of Subtask 7.10. 
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Most of the technical data required \*lill be available at the 
completion of Task 3 - Hydrology. However,_ to ensure that the correct 
data is collected in a format usefu1 to this subtask, early 
coordination of the requirements of this subtask, with the lead 
personnel responsible for the field and office stur;!ies completed under 
Task 3, will be made. Information relative to parameters to be 
tested, frequency and location \'till be provided as i;:put to the 
hydrologic and water quality field studies to be conducted by R&~,~ 
Data relative to sediment loads., dropout rates and resuspension, as 
\'/ell as streambed degradation downstream of Devil Canyon Dam \·rill also 

---be requested from the hydrological and geological studies group. 

Finally, these data will be combined with input from the fisheries 
subtask (Subtask 7 .10) to assess the impact of the Susitna Project on 
the fisheries. The data v1ill also be used in Subtasks 7 .. 07 .and 7.08 
relative to land use and recreational development analysis. 

It is anticipated that all activities on this specific subtask \'lill be 
comp 1 eted before the FERC 1 i cense app 1 i cation is submitted. Ho\ltever ~ 
final use of the data in other subtasks will not occur until after the 
license application has been submitted. 

At the present time, no distinct·water quality prog~am is proposed for 
the time period after 1ice.nse application submission other than that 
to be conducted as part of the engineering studies and the in-situ 
measurements taken by ADF&G in conjunct·ion with fish sampling. If 
early studies reveal a need for further \'later quality analysis, a 
program \'rl 11 be developed and proposed at that time .. 

(d) Schedule 

Weeks 26 through 130 
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Subtask 7.05 - Sricio-economic An~lysis 

(a) Objective 

·To identify and describe the existing socio-economic conditions and 
to determine \'Jhich are most 1 ike1y to be impacted by the Susitna 
Hydroelectric Project, as required u~der the Federal Energy Regulatory 
Commission regulations. Subsequent to the submission of the FERC 
license application) the detailed analysis and assessments of the 
socio-economic impacts related to the Susitna development will be 
completed. 

(b) Approach 

The completion of the socio-economic analysis is not a prerequisite 
to submission of the FERC license application. Thus, the work pack
ages to be completed have been divided into those that are scheduled 
to be completed prior to application submission {1 to 4 below) and 
those \vOt'k packages that may be completed during a later time period 
(discussed in Section A.6). The work packages to be completed are: 

(l) literature search 

(2) socio-economic profile development 

(3) preliminary socio-economic impact studies 

(4) forecast of future socio-economic conditions in the absence of 
the Susitna Proj-ect 

(5) forecast of future socio-economic conditions with the Susitnl 
Project 

(6) identification and evaluation of sign·ificant socio-economic 
project impacts 

(7) assessment of economic aspects of important. commercial, re
creational and subsistence fish and wildlife resoufces *ithout 
the project 

(8) determination and evaluation of project impacts on important 
commercial, recreational and subsistence fish and wildlife 
resources 

(9) assessment of social significance of the economic impacts of 
the project on impol"'tant commercial~ recreational and subsistence 
fish and wildlife resources 

Impact studies of 'projects simi 1 ar to the proposed project ,_.,; 11 be 
identified and evaluated in the first work package. Socio-economic 
profiles covering the immediate vicinity of the project~ broader 
regions, and the state are developed in the second work package. 
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The socio-economic conditions most likely to be impacted by the 
Q ' 

Susitna Project are identified and described in depth. For the 
ident;ified socio-economic conditions, forecasts of f~Jture conditions 
~remade. These forecasts will serve as a baseline for the prelimi
nary socio~economic impact studies as well as the detailed socio
economic impact assessments of project impacts to be completed in work 
package 6 during the post-license application studies. 

In the p~~t-license application studies, potential impacts of the 
project ~\ 11 be determined by comparing the forcast "with the project" 
to the baseline forecast. This analysis will yield quantitative 
estimates for impacts as well as qualitative descriptions of impacts .. 

(c)· Discussion 

Impact studies of hydroelectric projects similar to the proposed 
Susitna Project will be reviewed. These-reviews will provide a 
range of impacts which may be expected to result.from the proposed 
project. 

Next, the following types of detailed socio-economic profiles l':Ji·ll be 
developed for the local area and for the generalized area, 1,·1here 
applicable: · 

- Population totals and distribution, current and projected; 

- Housing stock) by type of unit and price/rent levels; 

- Employment and income levels; 

Tax rates and revenues by type of jur·i sdi ction; 

- Public facilities! availability) adequacy, and cost; 

Land-use patterns and trends; 

Business activity, ievel, and trends; 

Education, enrollment trends, capacity, revenues, and costs; 

- Transportation facilities, by type; 

-Attitudes toward life style and quality of life; 

- Attitudes tm~ar·d grov1th. 

These profiles \vill also include the range of impacts v1hich may be 
expected in the Alaskan environment. The range of impacts for large 
hydroelectric projects combined with those in the Alaska environment 
will constitute a comprehensive list·of potential impacts which may 
result from the proposed Susitna Project. 

In the final \'lork package to be completed before license application 
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submission, relevaht socio~economic conditions are forecast. This 
forecast is made assuming ·the Susitna Project will not be undertaken. 
It includes only those areas which would be impacted by the Susitna 
Project. 

(d) Schedule 

Weeks 8 through 117. 

. (e) Detailed Scope of Work 

Table 7.05-1 summarizes the proposed scope of ~tmrk for Phase I of 
the study {pre-license application). The work packages mentioned 

··above are divided into work items, and intermediate products resulting· 
from several of these work items are identified. 

Discussion in this subsection focuses upon work items from the Out
line Summary of the Phase I Scope of Hark (Table 7.05-1) which require 
further exp 1 anati on. The \•mrk i tern approach and methods, and the re
lation among vmrk items within a work package ·are the main topics 
developed. In addition to the four work packages described below 
for Phase I, the Phase I scope of \·mrk inc 1 udes a refinement and 
documentation of the Phase II plan of study for inclusion in the FERC 
license application. 

(1) Literature Review 

a. Socio-economic impact studies for hydroelectric projects similar 
to the range of proposed projects for the Susitna vicinity will be 
identified. A .. consultant(s) with extensive familiarity vJith socio
economic studies will be provided \'lith a data compilation format .. 
The purpose of this format will be to acquire data concerning the 
consultant's past work in socio-economic impact analysis. In·addition 
the consultant(s) will be relied upon to furnish suggestions re9arding 
strategies for further identification of relevant studies. 

Bibliographies and major entities such as the Army Corps of Engineers 
and the Alaska Department of Fish and Game will be consulted to 
identify further hydroelectric and related studies. It is antici
pated that the major source of bibliographies will be those found in 
the studies initially identified. 

b. All studies will be placed in a ~imilar data format to facili
tate extraction of impacts, by nature and degree. The format \'fill 
be developed, studies will be reviewed, and the format will be im
plemented. Data particularly relevant to Alaska will be highlighted 
in the format. 

c. General socio-economic conditions in the local area (irrunediate 
vicinity of the range of alternative dam sites), the region (the 
area surrounding the immediate dam-site vicinity, including t~atanuska
Susitna Borough, and the Fairbanks/Tanana and Anchorage/Cook Inlet 
regions) and the State will be reviewed. This review will include: 
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- a review of current major assessments of Alaska demographic~ 
social and economic conditions, by region; 

a review of literature. pertaining to the Alaska social/ 
cultural environment; and 

- interviews with recognized authorities on Alaska economic and 
social conditions, ·including but not limited to: 

Mr. Lawrence Kimball, Jr., Alaska Department of Community 
and Regional Affairs 

Dr. David Kresge, Harvard University and The Institute 
of Social and Economic Research, University of Alaska 

Dr. David Reaume, Alaska Department of Commerce and 
Economic Development ~ 

Mr~ Bob Richards, National Bank of Alaska 

Regional and local aauthorities including those of the Matanuska
Susitna Borough, will also be contacted. Finally, profiles of gen
eral socio-economic conditions will be developed with local, regional, 
and state geographi~ orientations. 

rl. The relevance of impacts, identified and characterized in work 
item lb., for the State of Alaska will be assessed at local~ re-
gional, and state levels. This assessment will yield a list of impacts~ 
by geographic area~ type and degree, which may be relevant for the 
Susitna Project impact studies. 

(2) Socio-economic Profile Development 
. . I 

The purpose of this work package is to develop detailed profiles 
of socio-economic condit·ions most likely to be impacted by a broad 
range of alternative hydroelectric projects and associated facilities. 
Attention is focused only on those conditions4 \·Jhich are highly 
vulnerable. 

a. Potential impacts peculiar to the local area, region and state 
will be determined. This list of impacts will be combined \~ith those 
of work item ld. to provide a complete list of potential impacts 
for the broad range of alternative projects. 

b. Next, potentia 1 imnacts pn the 1 i st wi 11 be assessed for the·i r 
relevance to the Susitna Project at the local, regional, and_state 
levels. Some of the 1ess relevant potential impacts will drop out; 
what will remain is a list of socio-economic conditions most likely 
to be impacted by the broad range of alternative projects. 

4. Soc-io-economic condition \-Jill be described by social and economic var
iables. The range of variables considered for the impact analyses \•Jill 
include at the minimum the variables mentioned 1n-txh1b1t w~ compo
nents 2.3~ 3.1.3,.3.2.3~ 5.1~ and 7.3. Only those relevant tor the 
Susitna Project will reamin for treatment in subsequent tasks. Reasons 
for eliminating variables from the. Exhibit W set will be elaborated. 
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c. Data collection guides will be developed to gather information 
necessary to support the production of detailed profiles of socio
economic conditions )!lOSt likely to be impacted. 

d. Data collection guides will be implemented; information will be 
gathered at local, regional, and state levels. 

e. Information \'Jill be compiled in a. format conducive to profile 
development. 

f. Detailed profiles will be developed from the information pre
sented in e. above and also from the gener.al profiles developed 

. in lc. 

( 3.) - Pre 1 imi nary Socio-economic Impact Studies 
... 

For hydroelectric alternatives to be evaluated in Subtask 7.03, po
tential socio-economic impact issues and their relative magnitudes 
will be identified in work item 2b. Other Susitna Project Team 
membet~s vtill than pro vi de a narrow range of alternative dam projects. 
It is anticipated that as few as one or two alternative projects will 
remain at this stage of the study. There will be substantial physical 
specification and other information made available on each alternative 
project by these team members~ including transmission corridors and 
access road routes. 

a. Socio-economic conditions mast likely to be impacted will be 
identified for each alternative~ by local area~ region and state. 
Conditions that might be impacted include population, employment, 
business activity, land-use patterns, tourism, housing, taxes, and 
availability of government services (education, fire and police pro
tection, transportation, etc.) and utilities. Extensive use \'lill be 
made of the tablf' developed in work item 2b. above (conditions most 
likely to be impacted by the broad range of alternative projects). 

b. The nature and degr-ee of potentia 1 impacts \·li 11 be determined for 
each alternative by local area, region, and state. Potential impacts 
for each alternative \'/ill be shown in matrix form at local, regional~ 
and state levels of geographic aggregation. To the extent physical 
and other information allow, an attempt will be made to show impacts 
by project phase.5 To arrive at potential impacts, the economic and 
social implication of each alternative will be determined quantita
tively to the maximum extent possible. The nature and degree of 
potential impacts will also be determined by project phase to the 
extent physical and other information allow. 

Each alternative dam project has 4 phases: 
Testing 
Conceptualization and De&ign 
Construction 
Operating 
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c, The impacts of alternative projects \<!ill be presented in matrix 
form by local area, region and state. This form of results presen
tation will be useful in screening the alternative projects for socio
economic considerations. In the accompanying text discussion, em
phasis will be placed on preliminary evaluation of the impacts associ
ated JtJith the alternative selected. 

d. After one of the alternative projects has been selected, and upon 
completion of work package 4 (below}, the potential impacts of the 
selected alternative will be determined and evaluated in a prelimi
nary manner. Anticipated deviations in the baseline forecast of 
economic and social conditions will be discussed. Such deviations 

.will be further refined and elaborated in Phase II {post-license 
application studies). · · 

(4) Forecast of Future Socio-economic Conditions in the Absence 
of the Susitna Project 

a-f. Studies and methods for forecasting Alaska socio-economic con
ditions will be identified and investigated by interacting with 
knowledgeable-public and private economists. A list of studies and 
forecasting approaches will be deve1oped. Next the studies will be 
evaluated using, at the minimum, the followirig criteria: 

- a~propriate geographic disaggregation of results; 
- appropriate methodology; 

appropriate conditions (variables) are forecast; and 
- recency of study. 

The chosen methodology(s) will be modified to be consistent \'lith the 
criteria. The revised methodology(s} will be implemented to produce 
a baseline forecast of socio-economic conditions. 
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TABLE 7-05-l 

OUTL!l{E SUJ•IMAllY OF THE SOCiO-ECO:i-JOl·liC SCOPE OF WORK- PJL~E I 

I
. ,l·IORK PACKAGE 

1. Literature review 

1·70RK ITEL-1 

aa IdentifY socio-economic 
impact studies for sim
ilar hydroelectric 
pro~ects (include :for
eign studies) 

PRODUCT 

1-a.. List o:f socio--economic 
impact studies for si=
ilar hydroelectric 
projects I 

I 
I 
I 
I. 
I 

2. 

I 
I 
I 
I 
I 
I 

Socio-economic 
profile develop
ment 

be Determine the nature 
and extent o~ studies' 
impacts 

c. Review general socio
econonli c conditions in 
the Local lnd General
ized areas , and State 
of Alaska 

d. Assess relevance o:f 
studies' imuacts :for 

a. 

... 
Local and Generalized 
areas, and for the 
State of Alaska 

Identify potential 
impacts pecu.l:i a:r to 

l-b. Table shovring socio-
ecoriomic irnpac·ts, by 
project, type;, and 
degree 

l-c. Dra.:ft profiles of: socio
economic condi~ions~ 
by .Areas and State 

.l-d. Partial list o.f po
tential Susitna Project 
impacts, by Areas and 
State 

2-a .. 

the J .. oeal ar~d Generalized 

Table sho~ing ~oten
tial Susit~a Project 
impacts , by -~l ... CE.s and 
State ..::.~~""'s ... .,....:~ ..:..1-:r.:. "··-~ .. ·e ,......_ --..1.;~ :> c:..1u v~!.: vv.c::.l. 

b n t - ... t. 2 . ue erm1.n2 conal. :tons 
l!!Ost li}:ely to l1e im-· 
pacted, by Areas and 
State 

c. Develop data collection 
guides 

d. Collect data anci_ in:for
Nation on most vulner
able conditions at Area 
and State level 

e. Comnile data and in:for-.... 
mat ion 

2 b m_! ::.-b_l e sbo- .. l·n- ·ct'"'~Q"';.l...; r-;..-.-
- w ~ - h - b ...,__ - ""- ........ ;::, 

~ _ .. , l ~ - . mos v. ..L:tr;:e · y t:<.O :)e J.~-

pacted, by Jl .• rcas and 
State 

~e L:::l Area is in tne iJ,,meGiate vicinity o:f the Project Vnile the generalized c~rea 
includes the region surrounding t.he Local Area., inc.luc1ing I:c.tanuska-Susitna Borough, 
as 1-1ell as tbe Fai:rba..'l1l::s/Tanana · a."ld the Anc11orage/Cook Inlet regions. -----

. . 
Co;diitions 1-:ill be described by social and economic variables such as J?OJ?\l.lation, 
capita income, er:!nloyrJent, hO'!.;sing, taxes, t;overnr:ent ser1.·ices, etc. 
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Preliminary socio
ecbnomi c impact 
st-udies 

For~cast of fUture 
socio-economic 
condit.ions in ab
sence of Sus:i t.na 
n ~ .1.. .:. rOJeC l• 

~~-~:r at ~his stage oi' the 
· been selected, then the 

I 
s·elected al teruati ve. 

I 

TABLE 7. 05-1. {COriT .. - 2) 

l·tORK ITEM ------
f. Develop profiles of 

socio-economic condi
tions liJ..:ely to be 
impacted, by Areas and 
State 

PRODUCT 

2-f. ProTiles or socio
economic conditions 
likely to be impacted~ 
by Areas and State 

Identify conditions 3-a .. 
most likely to be im-

a .. 
Table shoving most 
vulnerab1e. conditions 
by alternative> and 
Areas and State 

b~ 

c. 

d. 

pacted, by alternative, 3 
and Areas and State 

Determine 
degree or 
Pacts ·b7 , ... 

and .A:.ceas 

the nature and 
.1. ...L.. 1 . ]?Ot..ehvl.a l.E-

alternative,. .. 
and State 

Co~:pare c.nd corrtt·ast 
impacts of' alternative 
proj ect,s, by a.l terna-:
tive, Are=as and State 

Evaluate potential im
pacts of selected alter
native ( prelim5.nary) 

3-c. 

3-d. 

a. Identify studies tvhich ~-a. 
:forecast socio·-economic 
conditions in.Aleska in 
~·ne ~he-~~-~~ ~~~~l· L· c-dJ,.-.:.~ •• -'-= ....... ..1. .. ~..Lot! -

:r·~ c:.:.nt h .. -..--:.1rcelectric 
I,o~~e· -r c1 ""'"-~·lo,.-.,--:en+ VI - f. t,;; • \:.::- ,1: ...... w 

b S ... t ~ -· ... , . e~ec s~ua1es vn1cn 
have gcoi;.raphically 
di saggl~esated results 
for further considera
tion · 

c. Develop and e~ply study 
raethodoloey evaluation 
cri _.L.eriCl .. 

4-b. 

Table s:howing.nature 
and degree o~ ~mpacts, 
by alternative~ ~~d 
Areas alld State 

Te>~ discussion sup
ported by tables 

List o:f socio-economic 
conditions fore~ast 
studies 

T - .J:. ..r--'.11. S l· OJ. socio-:econo.trtic 
conditions :forecast 
studies with si.gni:fi
cant geographlcal dis
aggregation 

d.. Select study( s) and 
stu~(s) results for 
adoption 

4-d.. Partial i"orecast of 
:future socio-econo~c 
conditions in absence 
of Susi tna Project 

study one of s.:-.reral alternative types of' dam projects has 
\-:ork items oi' t.!1is ~-•ork pack:::.ge will apply solely to the 
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TABLE 7 .. 05-1 (CONT ...... 3) 

\·10RK ITE!4 PRODUCT 

e. Revise study ( s) metho
dology to allen; :for 
proper geographic dis
aegregation and/or new 
:factors of change 

:r. Implement revised 
methodology 

4-:r. Forecast of :future 
socio-economic con
ditions in absence 
of'. Susitna Project 

.. 
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Subtask 7.06- Cultural Resource Investigation 
• 

{a) Objective 

To identify the archeological and historical resources of the project 
study area and to propose mitigation measures to less·en the impact of 
ground-disturbing preconstruction and construction activities. 

(b) Approach 

{c) 

The Cultural Resource Investigation is designed to fulfill the cultural 
resource obligation for both the licensing tmd construction phases of 
this project; through pre-license application (Phase I) and past
license application (Phase II) efforts. 

Cultural resource experts at the University .of Alaska Museum (Museum) 
will execute an intensive five-step research effort specifically tail
ored to satisfy both state and federal legislation pertinent to 
cultural resources. The five steps are: 

(1) 
(2) 
(3) 

(4) 
(5) 

preparation for field studies; 
reconnaissance level archeological survey of project areas; 
intensive testing of archeological and historic sites discovered 
during step (2) above; 
final report preparation; and 
curation of all collections in accordance with state and federal 
requirements pertinent to the preservation of antiquities. 

Discussion 

As the Susitna Hydropower Project is a federally licensed project for 
the State of A1 ask a~ the 1 ega 1 frame\<Jork and authority for the con
sideration of cultural resources are spelled out in a number of federal 
and state regulations. As early as 1906 the Antiquities Act 
(P.L. 59-209) directs the preservation of cultural resources on public 
lands. The H·istoric Preserva.tion Act of 1935 {P.L." 74-292} required 
the preservation of properties "of national historical or archeological 
significance and authorized interagency, intergovernmental~· and inter
disciplinary efforts for the preservation of such resources. 11 The 
Reservoir Salvage Act of 1960 (P.L. 86-523) provides for the re~ery 
and preservation of "historical and archeological data" that might be 
lost or destroyed as a result of the construction of federal] funded 
or icensed ·dams, reservoirs, and attendant facilities and activities. 
This la\'1 \*las extensively amended in 1974. The Historic Preservation 
Act of 1966 ( P. L. 89-655) declares it to be a national policy to pre- . 
serve and protect historic 'and prehistoric sites, buildings, and 
objects .of natural significance. Continuing with this policy the 
National Environmental Policy Act of 1969 (P.L. 91-180) requires evalu
ation of the effects of major federal actions on the environment 
including cultural resources. The Archeological and Historic Preserva
tion Act of 1974 (P.L. 93-29~) is an amendment to the Reservoir Salvage 
Act of 1960. The 1974 Act provides for the protection of historic and 
archeological sites 
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.... which might otherwise be irrepably 1ost or destroyed 
as a result of (l) flooding the building of access roads) 
the erection of workman's communities, the relocation of 
railroads and highways, and other alterations of terrain~ 
caused by the construction of a dam by any agency :Jf (2) 
any alteration of the terra. in caused as a result of any 
federa 1 construction project or fed era 11y 1 i censed acti.v- · 
ity or program. (Sec .. 1). . , 

Section 7 of the Act authorized that up to 1% of the total budget of a 
federally funded or licensed project may be allocated for archeological 
survey, recovery, analysis and publication. Executive Order 11593 
directs a 11 fed era 1 agencies to make an inventory of historic and pre
historic properties under their control and to nominate eligible 
properties to the National Register of Historic Places, and to give 
priority inventory to federally owned pr..operties to be transferred 
and/or altered. 

The Alaska Historic Preservation Ac.t of 1975 reflects the same spirit 
concerning cul tura 1 resources as the abov.e federal regu1ati ons. · It is 
the general policy of the State of Alaska that before any construction 
of public improvement of any nature is undertaken by the state, by a. 
governmental agency of the state, or by a private person under contract 
with or licen.sed by the state, that the cultural resources must be con
sidered. 

As described.above, specific cultural resource preservation efforts are 
required by federal and state law to satisfy licensing requirements for 
the Susitna Hydropower Project. These tasks include.at minimum: (1) 
Identification and documentation of cultural resources within project 
areas, (2) form·ulation and explication of recommendations for miti
gation for each historic or archeological site identified. Ho\-Jever_!! it 
is also recognized that the initial studies essential to rr.eet licensing 
requirements ma·y have direct impact on cul tura 1 resources v:hich may 
pose immediate adverse effects. Examples of such. activities are con
struction of camps to house study persor.-:el, test holes to locate 
proposed borrm·J areas, access roads to study locales, etc. 

Any propos a 1 to identify cul tura 1 resources and make recommendations 
for preservation must be structured in such a fashion as to permit 
mitigation of potential damage to archeological and historic s·ites dur
ing· the course of the impact study. If such mitigation procedures are 
not incorporated into the proposed action for historic preservation~ 
needless delays -and unnecessary additional costs \'till be inevitable. 
This has been repeatedly demonstrated in other large construction pro
jects which have required the identification and mitigation of cultur·al 
resources for licensing. This Plan of Study for-sees this need and ·. 
provides methods by which these delays can be avoided. The proposed 
historic preservation efforts should be conceptually divided into (1) 
the effort necessary to obtain the license, (2} the effort necessary to 
mitigate possible adverse effects during the course of the study essen
tial to obtain the license, and (3) effort necessary to mitigate damage 
to all historic and prehistoric sites that \'Jill be impacted by the. 
construction. 
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(d) Schedu 1 e 

Weeks 8 through 117. 

{e) Detailed Scope of ~lark. 

{1) Synopsis 

The University Museum vJill execute a five ... step research effort specif
ically designed to satisfy both state and federal legislation pertinent 
to cultural resources .. 

The five steps are: 

Step I 

Step II 

Step III 

Step IV 

Step V 

Essential prefield season tasks: literature review, analysis 
of the data base, development of a research design and 
sampling strategy, recruitment of personnel and staging .for 
fie 1 d \'lork. 

Reconnaissance-level archeological survey nf project areas 
based on prio.rities determined by the sequence of construc
tion events~ The needs of the specific study teams engaged 
to satisfy licensing requirements will obtain highest pri
ority. It is impossible at this point to project temporal 
and fiscal requirements for mitigation efforts for 
adversely affected sites during the course of pre-license 
studies. ~1itigation efforts, if required, will be conducted 
on a cost reimbursable basis during this step. 

Intensive testing of archeological and histol"'ic sites dis
covered during Step II. This testing effort is essential 
to determine both the hori zonta 1 and verti ca 1 dimeilS ions 
of specific sites, and to estimate reasonably accurately 
the kinds of materials contained \vithin them. This infor
mation is necessary to delineate mitigation measures for any 
sites potentially subject to adverse effects. Step II 
tasks may continue simultaneously \'lith Step III activities .. 

Final report prepnration. The final report will at a mini
mum provide the location and description of every 
archeological and historic site recorded during the. course 
of the study. It vJill also provide recommendations for 
mi ti gating adverse effects to si·tes v1hich may be subject to 
disturbance or destruction during construction activities 
based upon the data derived from Steps II and III. The 
Phase I report \"ill be based on all information that is 
available at the end of two years of investigation, and will 
discuss as many sites as possible. Information not avail
able at this time will be repQrted in a subsequent ~eport 
as a part of the Phase II effort. The Phase I report \'fill 
provide a description of the types of inf9rmation that \'/OU1d 
be forthcoming in subsequent reports" · 

All recovered artifactual material and supporting documen
tation wil.l be deposited with the University of Alaska 
Museum and will be retained as public information \..rithin the 
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State. of Alaska. The collections and supporting documenta
tion \1Ji1l be curated in accordance with state and federal 
requirements pertinent to the preservation of antiquities • 

. 
It is recognized that effective historic preservation efforts must 
be coordinated 'IJi th other aspects of the Sus i tna Hydropower . 
Project. The University t4useum will make every reasonable attempt 
to anticipate the needs of the project pertinent to cultural 
resources. However, it will be the responsibility of the prime 

· contractor to coordinate between subcontractors and to pro vi de the . 
scheduling information essential to successfully anticipate and 
to deal effectively with these needs .. 

(2) Discussion of Ste2s 

- Prefield Season Tasks 

Prior to initiating field investigations during the summer· of 1980, 
the University of A 1 ask a ~1useum wi 11 execute the fpll owing ~asks: 

- Apply for, and secure a Federal Antiquities Permit and state 
documents that may be necessary for the· archeological portion of 
the project. (Office of Archeology and Historic Preservation, 
Interagency Services Division, National Park Service, U.S. 
Department .of the Interior, vJashington, D.C. 20204; State 
Archeologist's Office, State of Alaska, Department of Natural 
Resources, State Division of Parks, Anchorage, Alaska). 

- Conduct an exhaustive literature review of available documents 
that pertain to tlie hi story, prehistory, ethnography, geology, 
flora, fauna, and late Pleistocene and Holocene geology of the 
areas covered by this project. ~1useum staff vJill utilize the 
resources of the University of Alaska Library and ~rchives, data 
files of the University ~1useum,. and recor"ds at the State Office 
of History and Archeology. Consultation \·lith other profession
als who have \'larked in or have knowledge of the study at""ea \'Jill 
be. uti 1 i zed as ne(~essary. 

-The results of the literature search \'/ill be used to synthesize 
the regional and local cultural chronology of the study area as 
well as to provide the basis for the research design. · 

- Air photos of the study area will be examined and their inter
pretation will focus on the identification of ptobab1e areas 
containing cultural resources. 

- Known historic and archeological sites v1ill be plotted on 
1:63,36.0 scale maps. Each resource \'till be S[lecifically identi·
fied. A preliminary aerial reconnaissance of the project area 
will be conducted. 

- Utilizing the information base produced by the above research:t 
" " a research design \1ill be developed to include a sound pro-

fessional sampling strategy specifically designed for the unique 
needs of this project. 
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- following formulation of the research design and sampling 
f,lesigns, the Principal Investigator and Project Supervisor will 
recruit essential personnel for the field portion of this pro
ject.. 

It is estimated that these prefield season tasks will take 
approximately five months. Upon completion of the prefield tasks 
(Step I), the necessary personnel and data base wil'l be utilized 
for the reconnaissance level survey {Step II), and for mitigation 
of adverse effects on cultural resources which may possibly be 
affected as a result of the licensing study. 

·- Arch eo 1 ogi ca 1 Reconnaissance 

The purpose of this step is to identify, locate, and inventory 
archeological and hi~torical sites;~ These sites will later be 
subject to more intensive study. As specified in 36 CFR 66 i-n 
the Federal Register~, Vo~l, 42 No. 19, a reconnaissance ·level survey 
should be used only as a preliminary·tool prior to intensive survey •. 
The information gathered during Step II of this project \·Jill form 
the data base for intensive survey in Step III. · 

As it is not the intent of a reconniassance level survey to cover 
100% of the study area~ preselected areas identified in the 
rf~search design (Step I) wi11 be selected for survey. Within these 
areas field crews will implement surface and subsurface testing 
procedures in order to locate, document;· and inventory historic 
r:tnd prehistoric sites that may occur in the study al"ea~ This site
specific data will be used to develop and direct Step III studies. 
Aerial reconnaissance will also be conducted at the preselected 
areas in order to enhance site location during Step II. Available 
aerial photographs, as well as LANDSAT photos, vtill be reviewed 
fo\" all preselected areas in order to ,51id in locating -potential 
site areas. · 

During Step II the dam impoundment areas and associated facilities 
\\Pill be field surveyed. The proposed primary transmission route 
will be field surveyed at a later date, as part of the post
license application studies. 

Based on both.state and federal guidelines as discussed in an 
earlier section, it is possible that preconstruction studies may 
have an adverse impact on cultural resources. These include, but 
are not limited to, the installation and operation of seismic mon
itoring systems, the examination of foundation conditions for 
access roads and transmission lines, borrow pit exploration and 
testing, geophysical subsurface investigation, exploration and 
testing for dam site locations~ testing in association with the 
construction of an airstrip, construction of access roads into the 
study area, movement of heavy equipment into and \<Ji thin . the study 
area, or any other preconstruction activities that would create 
subsurface disturbances and hence have the potential of destroying 
cultural resources. 
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Du1,.i ng Step I I every effort wi 11 be ,made to \'mrk VIi th other pro
fessionals involved in the Susitna Hydropower Project, to see that 
an archeological surv.ey is conducted early in each ground disturb-. 
ing activity so as to be compatible \•lith the needs of other 
portions of the project~ If any archeological sites are found 
during the course of the survey in areas slated for subsurface 
disturbance dL,ring preconstruction activities, it will be necessary 
to undertake immediate mitigating measures. 

A11 artheological and historical sites that will be adversely 
impacted by the licensing study for this project wi11 be mitigated 
in connection with the regulations of the Advisory Council on 
Historic Preservation .. These,measures include avoidance, preser
vation~ and excavation. If excavation is recommended then it \'li11 
be necessary to deploy a crew to each site specified for this 
procedure. As it is not known how many and how 1 a rge these sites 
might be~ a line item for excavation cannot be included in this 
proposal. Instead, it is proposed that if it should become nec
essary to excavate any site that will be adversely impacted by 
preconstruction studies, the cost of additional personnel and 
equipment \'Jill be covered on a cost reimbursable basis. 

- Intensive Survey 

Step III consists of intensive testing of sites located during the 
reconnaissance survey {Step II) of the project. Grids wi11 be 
established at each site and a sampling scheme applied fol' testi.ng. 
Each square selected for test excavation \'/ill be systematically 
excavated and all artifacts and features recorded, using standard 
archeologica1 field methods. Site maps and soil profiles \qill 
also be prepared. Photographs will be taken to document artifacts 
and features in situ as well as to document the site and its loca
tion. Site l1mits vti11 be delineated and data will be recovered 
for analysis and eva·luation. Based on the analysis of this 
material~ National Register criteria will be applied to see if the 
site is eligible for inclusion in the National Register of 
Historic Places as specified in the federal regulations that apply 
to this project. 

Intensive testing will also provide the means for evaluating the 
effects of the preconstruction and construction phases of the 
Susitna Hydropower Project on cultural resources. Each site will 
be evaluated and recommendations as to mitigating measures will be 
made and incorporated into the final report. Field crews~. teams 
consisting of the dam sites, impoundment areas, access roads, stag
ing areas, camps, borrow pits, and other potential ground 
disturbance areas. 

- Analysis and Report Preparation 

This step is an integral part of each step of the project.. It · 
entails compilation of the individual reports for the other steps 
of the project as well as synthesizes all data recovered and makes 
appropriate recommendations for mitigation·, if necessary. Step IV 
;·s specially aimed at the final analysis of the proje.ct in terms 
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of s.ites located and doct,tmented during the other steps.. The final 
report will include the location, description, and a mitigation 
recommendation for- each site reported during Steps I, II, and III. 
Step IV will include mitigation recommendations, if necessary, for 
the sites located, and an estimated budget for an archeological 
excavation that must be done prior to the start of actual con
struction of the Hydropower Project as specified by federa 1 and .. 
state regulations. The overall effectiveness of the research 
design, field procedures, and analysis will be discussed._ A full
scale report, including sections on the vegetation, fauna~ geol
ogy, history, prehistory, and native populations wilT be part of 
the report. 

As presently scheduled, the FERC license application will be pre
pared prior to the completion of the Cultural ResourcesAnalysis. 
The cultura 1 resources section of the exhibit vJi 11 be based on the 
Phase I Final Report. This report v£111 include recommendations on 
as many sites as possible and will be based on all the information 
that is available at the time of report preparation (i.e. after 
two years of investigation). There are, hm•/ever, constraints v1hich 
will make it impossible to provid.e certain critical information 
until Phase II. One such constraint isthe time required to obtain 
radio-carbon determinations from samples collected during the 1981 
field season. 

The Phase I final report will include a description of information 
to be provided during Phase II. In addition, a Plan of Study for 
Phase II of the Cultural Resources Investigation 1ttill be developed 
near the end of Phase I. The Plan of Study \'Jill be formulated on 
the basis of needs that become apparent during Phase I. 

- Curation of Recovered Collections and Supporting 
Documentation 

Curation of recovered artifactual material and associated COtl- · 
textual data will be an ongoing program throughout the. duration·of 
the project. \:lith the University of Alaska t"1useum performing the 
archeological investigations, there will be no packaging and 
shipping costs to the designated repository or necessity to inven
tory the incoming collection. All recovered material and 
supporting documentation will be housed at the University of 
Alaska Museum and curated in accordance with state and federal 
requirements pertinent to the preservation of antiquities .. 
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, Subtask 7 "07 - Land Use Analysis, 

(a) Objective 

To evaluate past., present and future land use trends to facilitate tl}e 
identification of the major changes in land use that would result with 
the development of the project, and to preliminarily identify these 
changes. · 

(b) Approach 

The approach is basically a comparison of land use trends to determine 
the maJor effects of the project \Jii11 have on the future land use of 
the area, and employs a modification of the HcHarg Overlay Technique. 
McHarg has basically used the superimposition of overlays sho\1ing 
specific resource values to determine where there is least conflict 
with existing values. The modification 'Will be to develop overlays 
which graphically depict Propositions A-C below; and through super
imposing them, one would arrive at the Actual Change in Land Use 
Caused by the Project. The historical land use trends" will be 
described; the present land use of the project area will be examined; 
and an attempt will be made to isolate the factors and management 
decisions that have resulted in the 1 and use that exists. The future 
land use of the area without the project will be predicted on the 
basis of inter.views \·lith t4at-Su Borough officials., landowners, land 
management and resource agencies, and a consideration of the resource 
potentials and limitations. Unique and significant scenic and natural 
features of the area will also be identified for consideration during 
the impact analysis. 

The changes that will be attributed to the project in the futu~e, and 
the significance of these changes cannot be eva 1 uated \>.~ithout 
consideration of the changes that would occur without the project. 
The evaluation process is illustrated below: 

Proposition A {Change from present land use) 

Area land use with project 
minus Area land use without reject 
equa 1 s Overa 11 change caused by project 

Proposition B (Future land use without project) 

Future land use {based on projections of lang-term 
trends) 

minus Present land use 
equals Future change without project 

Proposition C {The actual change caused by project} 

Overall -change caused by project 
minus Future chan e without roject 
equals Actual change caused by project . 
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i \ . Overall change caused by project 
\ m1 nus Future chan e \·lithout · roject 
' . equals Actual change caused by project ~~"' ~"""·--'-~~ .. .,~~ 
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(c) Discussion 

' ....... ... 

An assessment of the effects of particular land us~s on a specific 
environmental setting is not a simple, one-for-one relationship. When 
one disrupts an essentially pristine environment to develop a modern 
industrial project such as the one proposed for the Upper Susitna 

. River Basin, many environmental disturbances occur. Some of these 
disruptions are predictable. Ho\tever~ others may occur \'Jhich are not 
anticipated because there are few, if any, previous experiences on 
which the experts can rely. One then begins to rely on theoretical 
models,. integration technique's, and other~ technologicdl thought to 
give a 11 best judgement .. as to what might take place if certain 
proposed actions (dam buiiding, transmission lines, roads, etc.) are 
implementedv Land-use analysis is one v1ay of obtaining overvie;; of 
the systematic effects of a proposed deve 1 opment; the specific -detai 1 s 
of the project are then fi 11 ed in by the specialists on the team .. 
This land use analysis will evaluate. the change in the present use of 
the 1 and caused by the proposed project and \·ti 11 provide the basis for 
summarizing the overall impact of the project, including the dam, · 
reservoir!! transportation access, and transmission corridor. This 
analysis is· designed to provid-e information (baseline and impact 
assessment) that \oJill satisfy FERC licence application requirements. 

(d) Schedule 

Weeks 8 through_117 

(e) · Detailed Scope of Work 

(1) Synopsis 

- Year 1: Present Land Use 

1. Detailed field procedures manual will be developed11 

2. The study area wi 11 be defined to encompass the actual area 
covered by the project inc 1 udi ng the dams, reservoir~ tile 
road~ and transmission corridor) plus the contiguous land 
influenced_by these developments. 

3. Prior land use (map la-c) 
(a) Prior to v1hite man .. tt-
(b) Early \·Jhite man through Horld \~ar II~ 
(c) World War II to present. ~ 
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4. Present land use {map 2) 
(a} Aeria1 photo and topographic map reconnaissance of 

present 1 and use. 
{b) Aerial and ground reconnaissance of present land use. · 
(c) 1nventor:y of unique scenic/natural features. 

5. Oi scussi on vrith present 1 andowners 
{a) Landownership (map 3). 
(b) Existing rescurce management programs (map 4) .. 
{c) De facto progra~Js {map 4). 
(d) Communicate 1 and-use concerns of 1 ando\'mers to project 

specialists concerned with particular technical fields. 

6. Review access transportation system and transmission line 
cot·-ridor in terms of location and design as it affects other 
land uses, as an input into the selection and design 
process. ~ 

- Year 2: Future Land Use Without Project (map 5} 

... ' . 

lu map anticipated landownership changes. If all native and 
state selections have not been conveyed, a .,best estimate .. of 
landownership changes will be m~de. 

2. Interview landowners and managers, borough officials» and 
state and federal agencies on long-range objectives, existtng 
proposa1s for other land uses, and projects (other than the 
hydroelectric one) already being planned within the 
boundaries. 

3. Plot anticipated changes and reconcile differences in these 
based on landownership rights, supporting legislation~ and 
the probability of implementation of the particu1ar pr·ograms. 
The overlap and potential conflict between projected changes 
\'li11 be analyzed using the McHarg overlay technique .. 

' 

4. Using preliminary project design information, ae.ria1 photo 
and aeri a 1 reconnaissance, and data generated by other . 
disciplines, an estimate of what changes in land use \'lil1 
likely occur will be made .. 

(2) Discussion of Steps 

- Identification of Study Area 

The first step in the land-use analysis will be the 
· identification of the project area boundaries. These boundaries 

will include adjacent lands that Vlill be affected or influenced 
by the project, as \tell as the access transpgrtation system and 
·transmi.ssi on corridors when the routes for these faci1 iti es have 
been i dent i fi ed. 

.. 
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The downstream effects will also be considered in the overall 
land-use analysis~ The boundaries wil include the following 
zones; 

' . 

1.. Project Zon~ {actual .oc<:-upied by project)., 
2. ~1anagement Zone { 1 and acquired for management purposes 

such as watershed, recreation, etc.). 
3. Influence Zone {that contiguous land-whose use patterns 

would be influenced by what development takes places \•lithin 
Zones 1 and 2). 

- Prior Land Use 

Past land use will be describ~d through a review of historical 
documents using archives, development of oral history using 
intervie\'IS, and review of administrative files of managing 
agencies. The documentation of the .. historical overview of 1 arid 
use including the pre-white man~ early white man, and modern eras 
is essential to understanding land-use trends if they are to be 
adequately extrapolated into the future. 

Present land Use 

The present land-use of the project area will be determined by 
. utilizing a number of sources of information. These sources will 
include aerial photo and map reconnaissance, vegetation cover 
maps produced by the Plant Ecology Team> discussions ~'lith 
landowners and gove·rnment officials~ and a field review of 
specific land uses .identified tht .. ough the reconnaissance. and 
discussions. A preliminary list of potential agency contacts is 
presented in the next section. Exist;ng resource management 
pr·ograms~ either- planned or de facto (they exist but were not 
planned by the agent) will be identified and described in detail. 
As a part of the total reconnaissance, unique scenic and natural 
features within the project boundaries will be identified and 
described. The preliminary location and design of the access 
transportation system and transmission corridor wi 11 also be 
evaluated by the land-use team in terms of long-term effects on 
land use. Furthermore, the land-use team will identify concerns 
raised by the lando\.'mers and agencies and communicate these 
concerns to TES, \tho will make them knovm to the appropriate 
disciplines. 

- Future Land Use Without the Project 

Regardless of the status of the project, certain future changes 
\till take place \'litl)in the. project boundary. The land-use team 
\'lill describe these changes thro.ugh documented landownership 
changes, landowner or agency intervi ev1s to ascertain 1 ong-l"ange 
objectives, projects on the drawing board> and ones already 
undervJay. These \'li 11 possibly shm-1 some o·;2tl ap and subsequently 
\'lill be reconciled based on the existing landownership rights, 
supporting legislation, and a best estimate of the probabi11ty of 
the implementation program (if it is not already funded). It is 
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essential that we account for those changes that would. have 
occurred without the project in order to determine the real 
effects of the hydroelectric project. 

Preliminary Identification of Project Impacts 

Realizing that certain conclusions will be based on preliminary 
location and design of the project structures and systems~ the 
actua 1 change in 1 and use· caused. by the project \'Jill not be 
totally analyzed until phase II {post-l·icense application) when 
the final locations and designs are selected. The major impacts 
or changes that are expected to occur as a result of the project 
\·rill) hm1ever, be preliminarily identified at the end of Phase I 
(i.e., prior to license applicati.on). This preliminary 
identification of changes \·till be developed after evaluating the 
results of the office and field reconnaissance, the inte.rview~s 
with landowners and land managing and planning agencies, and 
available data generated bY. other disciplines including at least 
the wildlife ecology, plant ecology, and socio:-economic groups. 
The preliminary identification of project impacts will not 
represent a detai1ed description of the impacts that wil1 be 
associated with the project; instead it will be utJlized in the 
deve1opment of the Phase ·11 Plan of Study to assure that adequate 
attention is given to those concerns and potential impacts that 
are expected to be most relevant and significant with respect to 
the construction and operation of the project. 

(3) Proliminary List of Agency Contacts 

FEDERAL 

U.S. Department of the Interior 

B - M • · · .1\t. • 1 P t .z.. - 1 ureau or ,,,nes ••..•••••••••••.•••••• •·nnera o~ent..la 

Heritage Conservation & 
Recreation Service ••••••••••••••••••• River Survey and Use 

U.S. Fish & Hildlife Service .~ ••••••• Endangered species 
management (Pere
gri ne fa leon) 

U.S. Department of Agriculture 

Soil Cons~rvation Service •. • • 5 • • • • • • • • 

U.S. Corps of Engineers·············~····· 

Federal Aviation Administration 0 • 6 • • • 0 • • • • 

Susitna Basin Rater 
Study 

Regional water 
planning 

. 
Present & future 
airport facilities 

.. 
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STATE 

Department of Natu.ra 1 Resources 

Division nf Lands •· ••••• ~ •••••• ~··~··· State land 
management 

Division of Geblogical & 
Geophysical Surveys •••••••••••••••••• Geologic hazards 

Division of Parks ..................... Recreation planning 

Department of Fish and Game • • • • • • • • • • • • • • • Land use related to· 
hunting and fishing, 
I< ey habit at 

Department of Community and ... 
Regional Affairs ·:················; ••••••• Regional planning 

Uni~_ersity of Alaska ......................... University land 
management 

Department of Transportation & 
Public Facilities .......................... Transportation 

planning 

MUNICIPAL 

Matanuska-susitna Borough .................. Management of 
Borough Lands 

Trapper Creek Community Council 

Nontana Creek Comnunity Council 

~ ........ . 
• .• • • 0 • • • • • • 

Community i nter·est 

Community interest 
. 

Homemakers Club-Ta 1 keetna • • • • • • • • • • • • • • • • • Community interest 

PRIVATE 

AHTNA, Inc. ••••*••••••••••••a••,••••••-••••• Native land use and 
management on Upper 
Susitna 

Cook Inlet Region Inc ...................... Native land use and 
management on Middle 
Susitna 

Talkeetna Air Taxi Historical and 
present land use 

Other air taxi services •.• • .. • • • • • • • • • • • • • • .. } 
-Ackland Helicopter Service ................. ) 

Tokosha Citizens Council ···········'"'······ ) 
Montana Creek Dogmushers • • •.• • • •. • • • • • • • • • • • } 

Historical and 
present 1 and use 
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Subtask 7.08 - Recreation Planning 

(a) Objective 

To prepare a detailed master area plan that will optimize public 
recreational use of the project lands and water, in a manner that 
wi 11: 

(1) provide the maximum variety of activities and levels of develop
ment that will be consistent with the quality of the recreation ex
periences to be offered. User perceptions of the desired kinds of 
experiences and appropriate levels of development \'Jill be measured 
within the region; -

(2) analyze the environmental setting so that the proposed recreation 
development is consistent with the experiences to be offered, the 
access transportation system, the water impoundment, and other land 
uses; · 

(3) balance the development of facilities with the capacity of the 
natural resource~ to sustain that use; 

(4) -~dentify and incorporate into the total plan the-unique scenic 
and natural features within the project boundaries; 

(5) be consistent with planning guidelines and objectives of the 
managing agencies; ahd 

(6) maximize compatibility with the proposed operation of the pro.ject 
and other public uses of the land. 

(b) Approach 

The basic approach is to develop specific planning objectives for·a 
master area plan based on the perceptions of the public~ the limita
tions of the resource, and the planning guidelines of the managing 
agencies. A t\<Jo-phased planning approach vri11 be utilized. The first 
phase of the subtask will generate information that will be used in 
Phase II (post-license application); when the master area plan will 
be developed. The Phase I planning effort can be divided into a 
serie~ of steps: 

(1) Literature review (complete t~eview of pertinent periodicals 
and texts, and agency publications relating to Alaska, in
cluding the StateNide Comprehensive Outdoor Recreation Plan}; 

( 2) Mai 1 questi anna ire (on the perception of 1\.1 askans to various 
types and levels of development); . 

(3) Preliminary assessment of resource potential for recreational 
use. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
•• 
'I 
I 

{c) Dtscussion 

(d) 

(e) 

There may be some controversy generated by the proposed Susitna 
Hydroelectric Project, but fe\'1 people knovJ the area intimately and 
can speak vlith authority on the potentials or limitations of the area 
for other uses. It is relatively isolated yet close to the greater 
Anchorage area (nearly 60% of the state's population) and only 3/4 
of a day•s driving time from Fairbanks. When considering hydro-
electric development, other uses of the area must also be considered 
to maximize th~ potentials of the area. 

This subtask offers a mechanism-for providing recreational opportu-
. nities at the proposed project. This will be an important element 

in the evaluation of the project since the recreational use of the 
area \·Jill affect many of the environmental impacts assicated \'lith 
the project, including socio-economics, fisheries, wildlife!! and land 
use. The level of recreational development and the use generated by 

, the provision of public facilities wiil be important considerations 
in the determination of these impacts. 

~1ost recreation planning decisions relate to the development of 
access to the area; consequently:. the access road, types of facili
ties, and level of development are critical decisions in encoura9ing 
specific types of recreational opportunities and levels of development. 
This proposal is based on the theol"'em that recreation planning~ \'lhile 
controlling development and minimizing jmpacts, is done for a more 
important reason - controlling the experience norms to be offered. 

Schedule 

Weeks 52 through 117 

Detailed Scope of vJort. 
(1) Literature Review 

An extensive 1 i terature revi evt '.'Ji 11 be conducted to identify and 
make use of existing pertinent information and data. This literature 
search will include a complete review of the appropriate periodicals 
and texts, as well as agency publications related to Alaska, in-
cluding the Statewide Comprehensive Outdoor Recreation Plan. The 
revievr will examine the existing literature on reservoir plannin~ in 
relation to recreation, river recreation, supply-demand modeling~ 
systematic approaches to recreation program planning, and agency 
publications on participation patterns, changing socio-economic factors~ 
and user perceptions of specfic recreational experiences. 

(2) Projection·of Recreational Use 

It wilt be necessary to predict the initi'al and future recreational 
use that can be expected to occur at the facilities that are provided 
as a part of this projecto Forecasting is at best a hazardous enter
prise, but predicting the levels of participation in various 
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recreational activities is an essential ingredient in recreation plan
ning. The types and numbers of facilities to be provided and the 
appropriate level of management.: cannot be determined without an es
timate of predicted use .. 

The projections of participation are made more difficult in this 
case by the size of the area, the limitation of comnarison to simi
lar opportunities within the region~ and minimal past-use data. The 
uniqueness of the a1"ea and lack of avai:lable data preclude the use 
of many methods of projecting participation and suggests the use of 
the 11 judgment•: method. To predict initial and future use of the 
facilities, all available data related to historical, present, and 
projected use trends will be ana lyzrtd. Indicators and basic causal 
factors~ such as trends in population, income!) leisure and mobility, 
will be evaluated. The prime pote~tial market areas of Anchorage, 
and secondarily, Fairbanks, will be giveQ particular consideration. 

In conjunction with this, a mail questionnaire will be sent to 
2.,000 Anchorage-Fairbanks residents to assess their perceptions of 
the appropriate levels of recreational development at the proposed 
reservoirs and their willingness to participate at those levels of 
development. The questionnaire will be designed to determine the 
combination of access and facilities (based on descriptions) that 
people would respond to best, in terms of indicating a willingness to 
participate. This will provide _an aggregate estimation of partici
pation, in various activities, based on varying levels of recreational 
development. The design of the questionnaire will be critically re
viewed and be pretested pr·ior to distribution. Dr. Jordan Louviere, 
University of Io\·Ja, has tentatively agreed to assist in the develop
ment and analysis of the questionnaires. The number of question-
naires to be distributed \'Jas determined based on a desired level of 
accuracy and an assumed rate of response. The mailing will be di
vided between Anchorage and Fairbanks in ~roportion to population. 
One follow-up is planned and a second will be used if necessary. 

(3) Preliminary Assessment of Resource Potential for Recreation 

A preliminary assessr.1ent of the resource potentials will be completed 
in this phase. An in·itial evaluation of the project area \'lill be 
completed .in the lab, using vertical aerial photography to isolate 
potentia 1 sites. The ·project 1 ands vo~i 11 be eva 1 ua ted on the basis 
of general resource capabilities, levels of access and anticipated 
management prob)ems (such as natural hazards). This initial 
evaluation w'tll determine the zones that have greatest potential for 
development. Selected suitable areas, potential visitor attractions 
and related management concerns will be lcicated on a base map and 
evaluated during a field reconnaissance. Jhe summer field season 
will be spent assessing the potentials and the inherent limitations 
of the areas. Standardized criteria will be utilized to eliminate 
personal bias in the field site evaluation process. 
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Subtask 7.09 - Susitna Transmission Line Assessment 

. (a) Objective 

To provide input into the selection of an environmentally sound 
one-half mile wide transmission line corridor from the Susitna 
Project area to load center substations in or near both Anchorage and 
Fairbanks. 

(b) Approach 

The corridor will be selected by means of the following process: 

(1) conduct literature search for pertinent data sources; 

(2) 

(3) 

(4) 

(5) 

{6) 

concurrently~ obtain aerial photography and land-based 
photography for the study area routing analysis; 

revie~1 alternative routes proposed by -previous· studies and 
select project-specific alternative corridors; 

conduct site-sensitive avoidance routing analysis on alternative 
routes; 

provide input into the selection of a primary, one-half mile 
wide corridor; 

define criteria for estab 1 is hi ng and conducting fi na 1 design and 
location analyses. 

{c) Discussion 

A \•/ea"fth of data dealing \·iith the selection and evaluation of 
transmission 1 ine corridors exists with r-espect to the Susitna 
Pr·oject {note list of previous studies at end of discussion}. 
Several studies have been obtai ned and revi eweG. They will ser-ve as 
a basis fat~ initiating project investigations. All data sources 
pertinent to a routing impact analysis will be obtained and 
catalogued for further reference. 

Aerial photography exists for much, if not all, of the proposed 
routing analysis study area. In addition~ other photography 
available for the study area, including land-based photography:. will 
be sought. ~lany sensitive or unique areas within the Central 
Railbelt area have been photographed during previous studies~ 
including many areas within the transmission corridor study area. 
All such available photographs will be catalogued and stored for 
further reference. 

Transmission line corridors proposed by other studies \'/ill be 
reviewed and recommendations as to their environmental acceptability 
will be provided. Criteria will be established for the purpose of 
avoiding, \there possible, areas such as wetlands, steep mountain 
slopes, scenic vistas, population cent~rs, and other ~onstraints. 



'----·--~--·---··----~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The criteria will be applied to all alternati~e route segments. 
Follor1ing an analysis of the data, a primary corridor of approxi ... 
mately ten miles' \'tidth \·till be selected. 

Additional criteria wi'l1 be established to provide rationale for 
further refinement of the primary corridor. Items such as access, 
clearing requirements, soils limitations (where applicable) and 
restoration requirements, to name a few, will be factored into the 
analysis.process: The end result of this effort will be a proposed 
primary corridor of one-half mile \'lidth between the project and bot~ 
Anchorage and Fairbanks. 

TES will assist Acres in the selection of both the ten mile and 
one-half mile wide primary transmission line corridors. Based upon 
the alternative routes proposed by Acres, TES will conduct the 
necessary environmental analysis and identify sensitive areas. TES 
will also provide environmental input into the development of 
criteria to be utilized for further corridor refinement studies. 

List of Previous Studies 

1) 

2) 

3) 

4) 

5) 

International Engineering Cofupany, Inc., Anchorage-Fairbanks 
Transmission Intertie - Economic Feasibility Study Report . 
April 1979. · 

Robert W. Retherford Associates, ~orth Slope Natural Gas 
Transport Systems and Their Potential Impact on Electric Pow~r. 
Supply and Uses in Alaska, March 1977.· 

U.S. 1-\rmy Corps of E"ngineers, Southcentral Railbelt Area, Alaska, 
U er Susitna River Basin Interim Feasibilit Re ort, (Appendix 
I, Part II G f4arketabi ity Analysis :9 H Transmission System, 
(I) En vi ronmenta 1 Assessment for Transmission Systems, 
December 1975. 

Kozak, Edwin, under the dit"~ction of J. R .. Eaton, Performance 
Characteristics of a 350-Mile Electric Power Transmission line 
(Fairbanks to Anchorage}, A project in.EE 494, Departmeni of 
Electrical Engineering, University of Alaska, June 1973 .. 

Ch2t1-Hi11, Electrical Generation and Transmission Intertie System 
for Interior and Southcentral Alaska~ 1972. 

6)· Federal Power Commission, Alaska Power Survey, 1969. 

7) Alaska Power Administration, Alaska Railbelt Tra~smission System, 
working paper~ December 1967. 

8) The Ralph M. Parsons Company, Central Alaska Po\'Jer Study~ 
undated. 

9) The Ralph M. Parsons Company, Alaska Power Feasibilit,y Study, 
1962. 

' 
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Subtask 7.10- Fish Er;ology Studies 

(a) Objective 

To determine the relative abundance and distribution of adult 
anadromous fish populations in the Susitna River~ determine the 
distribution and relative abundance of selected resident and juvenile 
anadromous fish populations in the Susitna River!J determine the 
spatial and seasonal habitat requirements of anadromous and resident 
fish species during each stage of their life histories, and deterrni ne · 
the impact the Susitna hydroe 1 ectri c project will have on the fishery 
resources and describe any required mitigation.. Jhis is the primary 

r objective the both pre-license application and post-license applica
tion studies. 

(b) Approach 

The Alaska Department of Fish and Game will be responsible for field 
data collection, data reduction, progress reports, and complete 
annual reports based upon an in-depth procedures manual that is 
accepted by the Alaska Po~'lel" Authority. The ADF&G progr~am will 
consist of using recently developed techniques for the collection and 
analysis of field data. The use of side-scanning sonar fish co.unters 
and electrophoresis for the anadromous fish program, and the in
stream flow analyses for the habitat studies, are examples. ADF&G is 
familiar with the field conditions in Alaska and should provide an 
effective base for the studies. 

A TES Operations Offic~ will be estabiished in Anchorage for the 
coordination and quality assurance of the studies.. As part of the 
qua·lity assurance function, TES personnel will frequently accompany 
ADF&G field cre\vS into the study area for the purpose of observation 
of Sdmpling activ·ities.. TES will also review and comment on the 
AOF&G reports, and will perform the impact assessment. A pre1 imi nary 
impact analysis will be done prior to license application using the 
data available. However, many of the fishery studies will not be 
completed until after license application. The anadromous f·ishery 
stud·i es wi 11 be extended to inc 1 ude a comp 1 ete 1 i fe eye 1 e of the 
fish, as much as five years. The final impact study on.the fisheries 
will be prepared during· the post-1 icense application period \'Jhen the 
data are available. · 

(c) Discussion 

The major impacts on the fishery resources of the Susitna River as a 
result of hydroe 1 ectric deve 1 opment are expected to be due to habitat , 
changes. A 1 terati on of the norma 1 flow re9iroes and the phys i ca 1 and 
chemical \'~ater characteristics are likely to have the greatest 
impact. 

Many of the phys ica 1 and chemica 1 studies necessary for an 
understandfng of the effects on the resident and anadromous fish 
belovt the dam, as \tell as resident fish in the impoundment areas,will 
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he completed in Task 3 - Hydrology.. However; intensive baseline data 
collection on the fish of the Susitna River must also be performed 
using the plan of study de vel oped by ADF&G with input from Acres and 
TES.. R~sident fish populations will be studied in relation to their 
habitat requirements. Studies of fish populations in the proposed 
impoundment areas including rare and endangered species will also be 
included. Additionally, migrational usage of the Susitna River by 
salmon species as \'lell as majn stream spavming observations and 
rearing information will be collected. 

During the first phase of this project the fo 11 owing studies are 
planned to begin. These are described in more detail in (e) below. 

(1} Stock Assessment of Adult Anadromous Fish 

The following areas will be examined: 
... 

- Cook Inlet Area. Investigation of the contribution of the 
Susitna River salmon stocks will begin using scale pattern 
analyses and electrophoresis techniques. 

- Cook Inlet to the Confluence of the Yentna River. Migrational 
movement of salmon stocks will be assessed including 
differentiation of the Susitna and Yentna stock contribution, 
timing, movements related to stream flow~ and utlization of. 
the mainstem river for spawning. 

- Yentna River to Talkeetna. Mig·rational movements of salmon 
stocks will be assessed including numbers of adult salmon 
utilizing this area for spawning, timing of migration~ 
relation of movements to stream flow, and recreational use of 
the stocks. 

- Talkeetna to Devil Canyon. Abundance, migrational movement as 
related to flow, timing, and recreational usage \'till be 
investigated. 

{2) Stock Assessment of Adult Resident Fish and Juve.nil e Resident 
and Anadromous Fish Populations 

The following areas will be investigated: 
. 

Cook Inlet to Talkeetna River Confluence. The occurrence and 
compos it ion of resident and juveni 1 e anadromous stocks, as 
well as apparent seasonal changes in occurrence, relative 
abundance, and habitat-type utilization will be defined. 

- Talkeetna River Confluence to Devil Canyon. The occurr·ence 
and composition of resident and juvenile anadromous stocks as 
\'tell as apparent seasonal changes in occurrence, relative 
abundance, and habitat-type utilization will be defined. 
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- Devil Canyon to Tyone River Confluence •. The occurrence and" 
species composition of fish stocks, as \'Jell as seasonal 
changes in abundance of fish and habitat-types utilized by 
fish will be investigated. The possible presence of salmon 
stocks above Dev i 1 Canyon t·li 11 a 1 so be investigated as part of 
this study. 

(3) Seasonal and Spatial Habitat Studies of Anadromous and Resident 
Fish Seecies During Each Stage of Their Life Histories 

(d) 

The following 11reas \'li11 be investigated: 

- Cook Inlet to Talkeetna River Confluence. Seasonal habitat 
requireme.nts for incubation, rearing, spawning_, and passage, 
as well as seasonal relationships between f1o~tl regimes and 
physical and biological habitat Gharacteristics. wi'll be 
definede 

Talkeetna River to Devil Canyon. The study in this section is 
an investigation of fish habitat in the area immediately 
downstream of the proposed dam site. 

- Devil Canyon to Tyone River. The study in this section is an 
fnvestigation of fish habitat to be affected by the proposed 
impoundments. 

TES, using the information gathered on the \'later quality by R&fll 
and fi shel-:Y r·esources by ADF&G wi 11 eva 1 uate the potentia 1 
impact of the hydroelectric project on the Susitna River 
fisheries. A preliminary assessment will be made on the basis 
of data collected during 1980 and 198lo However, many of the 
fishery studies \'1111 continue beyond the scheduled time of 
license application. Thus, post-license application submission 
studies will be required to adequately ~escribe the baseline 
situation and to permit a detailed assessment of the impact of 
the proposed project ·an this important resource. 

Schedule 

We~ks 26 through 130. 
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(e) petai led Scope of l.Jork 

Individual study proposals are d~signed to provide the necessary 
background information to enable proper evaluation of impacts. Six 
general objectives have been outlined: 

·1.. Determine the relative abundance a.nd distribution of adult 
anadromous fish populations within the drainage. 

2. Determine the distribution and abundance of selected resident 
and juvenile anadromous fish populations. 

3. Determine the spatial and seasonal oabi tat requirements of 
anadromous and resident fish species during· each stage of their 1 i fe histories. 

.. 
4. Determine the economic, recreational, social, and aesthetic 

values of the existing resident and anadromous fish stocks and habitat. 

5. Determine the impact the Devil Canyon project will have on the 
aquatic ecosystems and any required mitigation prior to 
construction approval decision., This is the primary objective of 
both Phase I and II studies. This will be discussed in detail in 
the Phase II work \\~hen it is written. 

6. Determine a long-tenn plan of study, if the project is 
authorized, to monitor the impacts during and after project 
completion. This is also an objective of Phase II • 

l~ork on objectives 1, 2 and 3 will be undertaken duri.ng 1980 and 1981. 

The stu~ areas are generally categorized within the ~llo~ing . locations: 

A. Cook Inlet area . 
B. Cook Inlet to the Yentna River confluence 
C. Yentna River to the Talkeetna River confluence 
D. Talkeetna River confluence to the Devils Canyon dam site 
E. Devil Canyon dam site to the Tyone River confluence 

Scaling of the proposed studies· with respect to timing, geographic 
locations, and intensity has been done with consideration of the 
resource knowledge available for each of the geographic locations i denti fi ed above. 
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1. Stock Assessment of Adult Anadromous Fish Populations 

Objectives 

To determine the relative abundance and distribution of the anadromous 
fish populations within the Susitna River drainage. 

Study Ap~roach 

Adult anadromous fisheries studies will be divided into five major 
geographical areas. All studies> hov1ever, will be interrelated.. The 
follo\'ling outlines baseline studies required for each area and general 
!tmrk p 1 ans • 

... --

(1) Cook Inlet Area. Contribution of the Susitna River salmon 
to the Cook Inlet fisheries - Quarititative separation of stocks 

Obj ec;t i ves 

The objectives of this ·study area to: 

Identify the proportion of the Susitna River salmon stocks 
harvested by the commercial and recreational fisheries; and 

- Determine quantitatively that portion of the total catch 
produced in the Susitna River drainage. 

Background 

The major a~ea of salmon resource competition is \·lithin the Upper· 
Cook Inlet area~ i.e. that area north of the latitude of Anchor 
Point. The Susitna River salmon stocks are intermixed with other 
large salmon stocks produced from the Kenai Peninsula and west 
side of Cook Inlet. 

All five species of Pacific salmon are harvested in Upper Cook 
Inlet. The majority of these salmon pass through the area at the 
same time, thus creating a mixed species and mixed stock fishery. 
Any feasibility study of the Susitna River project will require 
an assessment of the contribution of the Susitna River salmon 
populations to the commercial and recreational fisheries. 

Hark Plan 

Commercial catch data is available through the Alaska Department 
of Fish and Game. Final statistical runs are available through 
1976 and preliminary data is available through the current years . 
harvest. 
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Identification and separation of th,e various stocks of salmon 
will be by sca1e pattern analysis and/or. electrophoresis. 
Differences in scale patterns have already baen found to exist in 
sockeye and coho sa.lmon populations in Cook Inlet and _the Susitna 
River stocks have been statistically separated from the other 
major Cook Inlet stocks. Data is, hov1ever, only available for 
one age class. Chum and pink salmon stocks have not successfully 
been separa.ted on the basis of scale pattern analysis in other 
areas, due to the absence of freshw.ater growth. Electrophoretic 
techniques wouid be employed for stock identification of these 
species. An analysis of 1ength-\·leight relationships may provide 
sufficient data for these tvm species • 

The program requires the regular co 11 ect ion of sea 1 es and tissue 
samples from the commerical catch and from the major salmon 
producing area,s (i .. e. kno\'ln escapement samples). Expansion of the 
ongoing A 1 ask a Department of Fish and Game Stock Septiration . 
Program would provide the necessary data base for stock 
assessment of sockeye> coho, and chinook salmon. Cost estimates 
and design of this program are based on incorporating these 
studies with ADF&G programs. If a separate program is designed, 
additional funding \·IOuld be required for sampljng cre~1s and 
1 aboratory equipment anq analysis. 

Sampling design would be divided into two major cqmponents: 
collection of scales and laboratory and computer analysis of 
sea 1 e patterns. 

A minimum of 250 scales per species and age class will be 
obtai ned during each fishing peri ad. Kno\'m escapement samples 
\•Jould be obtained from existing resea.rch and management programs. 
Three additi anal cannery sampling crews (2 people each) will be 
required to obtain scale samples. Staff time \'lill be requrired to 
design a pt·ogr-am for chinook salmon. Existing crews should~ 
however, be adequate to conduct samplinge 

The ADF&G sea 1 e 1 aboratory would be used to process samples. A 
supervisor and a second shift would be added to the staff to 
maximize the use of existing equipment. A digitiZing statton 
would have to be added to the existing mi.crocomputer. Additional 
computer time would be required. 

The feasibility of separating pink and chum salmon stocks by 
electrophorf~tic techniques probably could be determined after one 
sampling season. If this technique is unsuccessful it \'iould be 
discontinued and other methods would be evaluated. Analysis 
could best be done by the University of Alaska. A minimum of 
1000 fish samp 1 es per fishery should be obtained for each 
speci~s. Known escapement samples will also have to be 
collected. Three sampling cre\vs would be required. 

...... ,_ 
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(2) Cook lnlet/Susitna River confluence to the Yentna River 
Confluence. Stock assessment of the adult salmon populations. 

Objectives 

The objectives of these studies are to provide~ 

- escapement data, by salmon species, into the lo\'ter Susitna 
River; 

- differentiation of the Susitna and Yentna River stock 
contribution; 

- timirig of the salmon migrations; 
- movements as related to stream flo~J and water quality; and 
- utilization of the mainstream river for spawining. 

Background 

Total escapement information for the Susitna River drainage is· 
generally lacking.. Various methods have been utilized by the 
Alaska Department of Fish and Game since 2974. Recent 
developments in side-scan sonai-- have provided the most valuable 
too13 to date, for evaluating in-season escapement by species. 
EmJ?hasis has, however~ been on ·sockeye salmon. 

~lark Plan 

Commercial Fisheries Division of the Alaska Department of Fish 
and Game currently operates an escapement project in the 
vicinity of Susitna Station as a part of their ongoing sockeye 
salmon research ~rogram. Expansion of this program would provide 
the necessary escapement data required for the Susi tna Hydro 
Project baseline studi~s. Sonar counters and fishwheels would be 
operated from r1ay th t"'ough mid-October to determine escapement by 
species. This v1oul d require funding of the existing !1roject 
beyond its normal oper·ating dates. Data from this program vtould 
be correlated to the Stock Separation program within ·cook Inlet 
and additional escapement studies in the upper Susitna River • . 
A sonar escapement enumeration program would be required in the 
lower Yentna River to differentiate between Yentna and Susitna 
River production. Compar·ative analysis of the Yentna River 
escapement data and the mainstem Su-Gitna River sonar data \'IOuld 
be made to determine stock contri'bution of each system. T\'iO 
side-scan sonar counters and two fishwheels (for species 
apportionment) would be deployed on the Yentna River. 

All salmon captured in the fishv1peel at the 11Sunshine site" \'fill 
be marked with a color- and number-coded Peterson disc tag. 
Marked fish \vill be recaptured upstream to provide an assessment 
of stocks utilizing this area. 

Migrational timing data v1ould be obtained from fish\·lheel catch 
data at the sonar site. 
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(3) 

Scale samples will be obtained from the fishwheel catch to 
provide a knO\'In data base for Cook Inlet stock separation 
studies. A minimum of 40 samples per day \'Jill be required for 
each species. 

Migrational characteristics may vary greatly for each salmon 
species and must therefore be determined for each separately. 
Data obtained from these studies may also be useful in the final 
selection of proposed sonar projects and deployment of gear. 

Federal law.requires obtaining an FCC license for transmitting. 
License application approval may require up to one year. 

Feasibility studies \'fill include testing of equipment and tags 
from major companies. Various companies will be contacted 
regarding the possibility of leasing equipment. If 
radiotelemetry is a successful technique in the Susitna River~ 
equipment wi 11 be purchased for the second fie 1 d season and the 
program will be expandede Emphasis will be on one species during 
the testing period. Chinook salmon are suggested as the first 
year target· species .. 

Fish \'lill be tagged at the Susitna Station of the "Deshkau site 
and tracking will be condu.cted daily by boat and by-weekly by 
aircraft. A statistically valid sample size probably \'lill not be 
attained during the first year of feasibility studies

3 
but 

evaluations of equipment will be made. If deemed feasibles a 
maximum of 50 fish a season will be tagged in subsequent years. 

Coordination with and assistance from USF&WS Research Section 
will be required throughout the project. 

Eulachon~ an anadromous smelt, utilize the lower mainstem Susitna 
anct Yentna Rivers for spawning. The extent of utilization of the 
w .instem river will be documented and evaluation of the 
populations will be made. 

Yentna River confluence to Talkeetna. Stock Assessment of adult 
salmon populations 

Objectives 

The objectives of these stock assessment studies are to determine 
the: 

- numbers of adult salmon utilizing this area for migration and 
spa\·mi ng; 

- migrational timing of the adult salmon; 
- recreational utilization of these stocks; and 
- movement of salmon as related to stream flovt and water quality. 
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Background 

Many of the important recreational use areas occur within this 
area of the river. These areas have road access on the east side 
of the river and receive high use vi a aircraft transportation on 
the west side. All five species of adult salmon utilize this 
area for spawning and migration.. · Due to the braided nature of 
the ·susitna River in this area many impacts are expected to be 
seen due to alternations of stream flow. 

Work Plan 

One side-scan sonar project will be established within this area 
of the river. Seasonal apportioned counts by species will be 
compared to the lower Susitna and Yentna River sonar projects to 
determine importance of this area tQ the entire drainage. 
Fish\'lheels and possibly other sampling gear riill be used to 
apportion sonar counts. 

The sonar projects \·ri 11 be 1 ocated between the Yentna River 
confluence in the vicinity of Sunshine. These programs will 
provide information on: 1) the importance of this area of the 
river for spawning; 2) the extent to which this area is used for 
migration to spawning areas upstream of Talkeetna; and 3) the 
contribution of these salmon stocks to the total Susitna River 
drainage. A total of two side-scan sonat counters and four 
fishwheels will be required. 

All salmon captut"ed in the fish\'lheels at the "Sunshine site•.' will 
be marked \-'lith a col or- and number-coded Peterson disc tag. 
t1arked fish vli11 be recaptured upstream to provide. an assessment 
of stocks utilizing this area. 

Higrational timing vlill be deter·mined by fisln1heel catches at the 
sonar projects and survey cre\\'S. 

Recreational utilization of these salmon stocks will be 
determined partially by ongoing ADF&G creel census progrw""ns. 
Expansion of these program wi 11 be required to adequately monitor 
all species. The creel-census programs will also provide data on 
migrational timing and tag recoveries. 

Movement of salmon through this geographic area will be monttored 
by remote sensing devices for radio-tagged fish. Sonar counters 
may also provide horizontal distribution data for that particular 
area. 

Alaska Department of Fish and Game survey data will be used to 
determine ch·inook salmon escapements into major tributaries. 
These surveys may have to be expanded to assure adequate coverage 
of major tributaries. 
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{4) Talkeetna to Devil Canyon Dam Site. Stock assessment of adult 
salmon populations 

Objectives 

The objectives within this study area are to determine the: 

- abundance of adult salmon; 
- stock assessment of the Susitna-Chulitna-Talkeetna stocks; 
- migrational timing of the salmon stocks; 
- recreational utilization; . 
- movement of salmon stocks through this area as related to 

stream flow and water quality. 

Backgrouf!9_ 

Population estimates of salmon species utilizing the Susitna 
River above the Chulitna River confluence Here estimated during 
the 1974, 1975, and 1977 field seasons based on tagging and 
subsequent recovery of fish. These studies indicate a portion of 
the salmon tagged are not destined to spawn above the tagging 
site., but rather bel ow it. The importance and extent of this 
milling behavior in the upper river areas requi~es definition. 

_The alterations in f1m'l and water quality in the-mainstem river· 
after pt-oject completion could significantly affect this behavior 
and consequently spawning success. 

Observations of spa\'lni ng areas betv1een the Chulitna and Sus it an 
River confluence upstream to Portage Creek during fall surveys 
indicate that a reduction in flow to proposed post-construction 
levels \'IOuld prevent access to many important spa\'ming areas. 

~/ark Plan 

Salmon escapement estimates VIi 11 be determined by a tag and 
recovery program in this area. Fish marked at the 11Sunshine 
site" \'/ill be recovered by ground survey crevTS upstream fr-·om the 
Chulitna River confluence. 

Surveys of major spawning areas between Talkeetna and Devil 
Canyon dam site· will be conducted in conjunction with juveni1 e 
studies to determine distribution. · 

Escapement estimates will be compared to sonar project located in 
the lovter river, primarily the "Sunshine siteu, and ~tlill pl"Ovide 
information on importance of the supper river for spa\·ming and 
also contribution of the Talkeetna and Chulitna river salmon 
stocks to the entire drainage. 

Migrational timing of salmon stocks utilizing this area will be 
deter·mi .1ed by stream surveys • 

. Recreational use within this area will be determined by a 
creel-census program. 
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(5) Devil Canyon dam site to the Tyone River confluence. Stock 
assessment of adult salmon populations 

Objective 

To determine if salmon utilize that area of the Susitna River 
above Devil Canyon. 

Background 

Studies conducted during the late 1950's indicate that Cook Inlet 
salmon stocks are unable to ascend-the Susitna River beyond Devil 
Canyon~ the latter being a natural water velocity barrier to 
migration (U.S. Department of the Interior~ 1957). Reports from 
local residents of salmon observations above Devil Canyon 
indicate that this shou 1 d be investigated further • .. 
Work Plan 

Sur.veys and escapement sarnpl ing v1i 11 be conducted in the proposed 
impoundment areas bet\veen the Denali Highway and Devil Canyon 
during p~riods of peak adult sdlmon abundance. Initial 
observations will be conducted by aerial surveys to document the 
presence or absence of adult salmon. Surveys will be done in 
conjunction with resident fish investigations. Data obtained 

· \'lill be utilized to determine necessary mitigation measures. 
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2. Stock Assessment of Adult Resident Fish and 
Juvenile Resident and Anadromous Fish Populations 

Objectives 

To determine the relative abundance and distribution of adult and 
juvenile resident fish and juvenile anadromous fish populations. 

Study Approach 

Adult and juvenile resident fisheries studies will be divided into 
three major geographical areas. All studies, however, will be 
interrelated. The follo~ting outlines baseline studies required for 

· each area and general \'/Ork plans. 

(1} Cook Inlet/Susitna River confluence to the Talkeetna River 
confluence. Stock assessment of the resident and juvenile. 
anadromous fish populations 

Objectives 

- Determine specific occurrence and species composition of 
resident and juvenile anadromous stocks throughout the year 
within the Susitna River mainstem and within the reaches of 
tributary streams regularly influenced by the Susitna River. 
Of particular importance to this study are the Alexander Creek~ 
Flat Horn Lake, Deshka River, Willow Creek, Iron Creek3. and \. 
Rabideux Greek tributary syst_ems; 

Define any apparent seasonal changes in occurrence and t"el ative 
abundance of resident and juvenile anadromous species at the 
confluence of tributoary systems and the Susitna mainste;;;); 

- De.velop suitable sampling techniques for the collection and 
de1:ermination of relative abundance of resident and ju\ .. eni1e 
anadromous species in the Sus·itnct mainstem throughout the 
year; 

Define and describe habitat type utilization by resident and 
juveni 1 e anadromous species throughout the year and at varying 
hydrologic conditions. 

Background 

This reach of the Susitna River encompasses many important fish 
producing and recreational fishing tributaries and is an area of 
critical environmental concern because of the possible seasonal 
use and migration bet\·:een clearwater tributaries and the Susitna 
river. Studies of these seasonal migrations and the distributi·)n 
of r·esident and juvenile anadromous fish in and to habitats in 
the Susitna River are essential. The studies would be initiated 
for selected streams and for a prescribed distance: upstream 
throughout the year. Expansion or retirement of these studies 
\'lould depend on confirmation for migration and habitat use by 
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resident and juvenile anadt'Omous fish in the Susitna River. If 
confirmation of these movements and distribution to the Susitna 
is positive, the basic inventory will, in conjunction \'Lith the 
study task on habitat evaluation, identify specific year-to-year 
study...,.l9cations for ongoing programs required to determine 
fishery impacts on the fish populations .. 

\o1hi1e the time frame allotted for accomplishment of these four 
objectives is 30 months, we feel that these same objectives 
should remain ongoing thrQugh the termination of the project with 
appropriate adjustment and redirection being made as resultant 
data are analyzed. 

Also vm see that it is imperative to incorporate the hydrologic 
studies as an integral component in achieving our stated study 
goals. 

\~ork Plan 

The initial year of this study~ 1981 will be comprised of 
essentially two field operations" a summer and a vlinter program 
on the Susitna River. 

A crew of three biologists, utilizing a riverboat as their 
primary means of transportation_, \'li 11 operate in the Susitna 
mainstem and tributary systems during the ice free months:) Nay 
through October. Their responsibilities will include: 

- Samping using established techniques and their adaptations 
including gill nets) minnow traps, adult traps, angling~ 
seines, and electrofishing. 

- Developing suitable techniques for sampling the Susitna 
mainstem. ·Particular emphasis will be placed on the design of 
an effective stationary fish trap. 

- Classifying in terms of depth, velocity, turbidity and 
substrate types in conjunction \'lith the sampling of resident 
populations. It is essential that close.cooperatioh is 
maintained bet\·/een hydrologic and fisheries research. 

-Tag adult resident fish and note species, size, date and 
location of capture. 

A crev1 of,four biologists will carry out fisheries research 
during the winter months. This facit of the field operations 
will be based on road access until such time as the mainstem 
Susitna ice condition has stabilized sufficiently to provide safe 
transportation via sno\-lffiachine. This ere\'/ v1ill: 



I 
I 
I 
I 
I 
I 
.I. 
I 
I • 
I 
I 
I 
I 
I 
I 
I 

Survey in the proximity of areas surveyed during the previous 
sumrnt:r using estabLished sampling techniques such as gill nets 
and minnow traps. As·ice conditions improve and data is 
analyzed~ this effort will be expanded to inc1 ude as much of 
the study area as possible. 

Design an effective resident species adult trap for use in this 
study area as established sampling techf1iques meet ~lith limited 
success when applied under a cover of ice in the river 
environment. 

- Classify habitat in terms of ice cover, depth, velocity 
turbidity, and substrate in conjunction with sampling of 
resident populations. 

A project leader position is included in this segment. 
Responsibilities will include: ~ 

. 
- Organizational functions and oversight of entire S~sitna Basin 

study. 
- Analysis of data and report preparatio~. 

Following the first season's determination of resident and 
juvenile anadromous fish occurrence, areas of greatest 
availability and suitable methods of capture, the 1982 pr·ogram 
will be directed to largely· the same areas and intensified· with 
respect to r·elative abundance and preferred habitat utili2ation. 
The 1982 study plan will again consist of two segments, summer 
field operations and winter field operations. 

A crevt of three bioiogists utilizing a riverboat as their pr·imary 
means of transportation will operate in the Susitna mainstem qnd 
tributary systems during the ice fre~ months to: 

- Confi nn previous seasons data base with regard to occurrence 
and species composition. 

- Determine relative abundance ·of resident stocks in predeter
mined Jocations by seasonal period and further establish 
patterns of intrasystem migration. 

Further define preferred habitat parameters. 

- Continue to tag adult resident fish and note any recaptu·r·es 
from pr·evious year .. 

A crew of four biologists \'li11 carry on the initial year•s study 
from January through April. This four-man crevt will begin the 
second field season in December of 1982 and following the first 
season is determinations the program will : 

- be expanded to include additional areas; 
- be intensified at one or two predetermined loations; and 
- continue to determine habitat requirements. 
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·A project leader position \'/ill continue through 1982 .. 
Responsibilitites will include: 

- Coordination of field activities 
- Data analysis and report writing. 

(2) Talkeetna River confluence to Devil Canyon. Stock assessment of 
the resident and juvenile anadromous fish poeulations 

Objectives 

The objectives of programs \"'ithi n this study area are to: 

- Determine specific occurrence and species composition of 
resident and anadromous stocks utilizing the rnainstem Susitna 
River and its major tributaries; 

. 
- Define seasonal changes in occurrence· and abundance of resident 

and anadromous species within the mainstem Susitna River and 
its tributaries; 

- Oefi ne habitat types uti 1 i zed by resident an ad romous fish 
species5 seasonally throughout this year, at varying hydrologic 
conditions, both within the mainstem Susitna River and the 
major tributaries; and 

- Estab 1 ish the impacts of flow regul at ton upon the habitat \·lhi ch 
currently meets seasonal requirements of resident and 
anadromous fish stocks vii thin the study area. 

Background 

This study area includes the mainstem Susitan River and a number 
of important clearwater tributaries which have indigenous 
populations of resident game fish and provide spawning and 
rearing habitat for anadromous spec fes.. Several of the more 
important lateral tributaries are Portage Creek, Indian River, 
Go 1 d Creek, and Fourth of July Creek. A 11 are 1 ocated in the 
upper reaches of the study area and in the general vici.nity of 
the railroad crossing at Gold Creek. 

Five species of Pacific salmon, chinook~ choh, sockeye., pink and 
chum are native to this portion of the study areas The most 
important resident fish species within this area are Arctic 
gr-ayling and rainbow trout; however, burbot, whitefish~ Dolly 
Varden~ and various other species are also present. 

While a hfgher degree of reliability in knowledge of pos.sible 
flow~ water quality, and stream morphology changes exists in this 
reach because of previously collected baseline data, baseline 
studies on resident and juveni 1 e anadromous fish must be 
initiated to better detail specific occurrence~ distribution, and 
seasonal migration and habitat use of the Susitna River as well 
as document the population sizes of resident fish. 
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Wor-k Plan 

Due to limited access to much of the Susitna River upstream of 
Talkeetna, and related high cost of transportation, \'mrk proposed 
for 1981 is limited to the Indian River- Portage Creek- Gold 
Greek area. This area is accessible by rail road and can be 
investigated by a single field crew located in the Gold Greek 
area. These investigations vtill be extended do~mstream into 
other areas in the second and third years of ~tudy. 

A four-man ere\'/ will be located in the Gold Creek or Indian River 
area housed in a local cabin or tent camp, and provided with a 
river boat and Zodiac-type raft to conduct the following 
activities: 

- Establish the occurrence and species composition of resident 
and anadromous fish stocks utilizing the mainstem Susitna River 
during the period Nay through October of 1981. This work \·!ill 
entail intensive netting) electro-shocking, trapping, or use of 
set lines or other suitable collection methods within the 
mai nstem reach from Fourth-of-July Creek upstream to Portage 
Creek.. Some of these collection devices are expected to· 
require modification and/or development as the season 
progresses. 

-Perform similar sampling by net, electro-shock, trap or angling 
within the Indtan River, Portage Creek, Gold Creek, and Fourth
of-July Creek Tributaries. A program of fish tagging \~ill be 
implemented to define intra-system movement. 

.... Creel census angler-s utilizing these four streams to determine 
harvest of resident fish by: a) species, b) age class, c) size, 
d) seasonal period> and e) area of availability.. The creel· 
census will also help \'lith recovery of tagged fish. 

Conduct the adult anadromous studies in this area in 
cooperation with the anadromous program. 

Fa 11 O\'li ng the first season • s determinations of resident and 
anadromous fish occurrence, areas of greatest availability, and · 
suitable methods of capture, the 1982 program will be,-·directed to 
largely the same areas and intensified to include population 
estimations and preferred habitat utilization. 

A similar t\'to-man C\"'ew \'/ill be 1 ocated in the Indian River or 
Gold Creek area, depending vthi ch seems more appropriate as a 
result of the first year study. The same equi pml ent will be 
utilized. Study objectives for 1982 \'lill- be as follows: 
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- Oetermi ne re 1 at i ve abundance of resident and anadromous fish 
stocks in Indian River ana· Portage Cre~~k, at pr--edetermined 
locations, by seasonal period, and further define intra-system 
movement and migrations~ These studies will neces~itate an 
intensified tag and recovery program to provide instantaneous 
population estimates at specific seasonal periods and also 
numerous aerial surveys. ~Jhile the methods with \'lhich to 
accomplish this work may be more apparent after the first years 
efforts,.it is at this time considered liekly that trapping 
devices or a statistically designed angling scheme may .be most 
appropriate. · 

Conduct similar studies in appropriate sections of the mainstem 
river and side channels during spring, summer, and fall. 
Techniques for this \'/ork segment will be similar to objective 
No. 1. .. -

- Define habitat utilization of resident and anadromous species 
both within the mainstem and the Gold Creek, Fourth-of-July 
Creek, Indian River and Portage Creek tributaries as related to 
h~ydrologic conditions. · · 

Areas of resident and anadromous fish preference will be 
surveyed in terms of flow_, substrate!t turbidity, depth" etc. to 
detet"'mine if these parameters are responsible for instream 
movements and distribution. These dota \vill be corre 1 ated with 
historical climatological data and mainstem flows. Particular 
emphasis vli11 be placed upon this facet during periods when 
mai nstem flows approach the proposed regulated fl 0\1/. 

- Oetermi ne mid-winter occurrence and di strfbuti on of resident 
and juvenile anadromous fish species both in Indian River and 
the.mainstem Susitna River. 

As Indian River is the only major accessible. upper tr'ib!ltary 
stream during mid-\qinter, these studies \'li11 be limite<U to it. 

The mainstem river is charact~rized as being extremely 
dangerous to work in mi d-~tli nter due to poor ice conditions. As 
deemed possible, netting.:. trapping, and set lines \·rf11 be 
utilized to determine occurrenc~ and distribution of resident 
species during the \vi nter months and to recapture fish tagged 
earlier in the year. 

Hinter sampling of both the tributay and mainstem will be 
conducted during November and December on a field trip basis, 
on a monthly schedule. No permanent camp is conte~plated. · 

It is expected that by the end of 1982 field season estimat.es of 
the magnitude of intra-system migrations \till be possible:t by 
time; as will be population estimates of resident fish available 
at the mouths of the two tributaries throughout the seasonal 
period when sport angling occurs. Population estimates will also 
be formulated for the two years runs of salmon. It is further 
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expected that habitat requirements or needs dictating spring/fall 
migrations of resident and juvenile anadrornous fish will be 
definable, as will be the role played by the mainstem Susitna 
River .. 

(3) Devil Canyon to the Tyone River confluence.. Stock assessment of 
resident and anadromous fish populations 

Objectives 

The objectives in this study area are to: 

- Determine specific occurrence and species composition of fish 
stocks utilizing the mainstem Susitna river and its major 
tributaries; " , 

- Define seasonal changes in occurr~nce aRd abundance of fish 
species within the mainstem Susitna River and tributaries; 

-Define habitat types utilized by fish species, seasonally 
throughout the year, at varying hydrologic conditions, both 
within the mainstem Susitna River and major tr1butaries; 

- Estab 1 ish the impacts of inundation upon the aquatic habitat of 
the clearwater tributaries necessary to sustain the indigenous 
fish species; and 

- Conduct complete hyrological surveys at the tributary mouths 
and at predetermined 1 ocat ions on each tributary. 

Background 

This ar"ea of study inc 1 udes the more than fifty mi 1 es of the 
mainstem Susitna River and tributary streams~ 1'-lhich ~-Jill be 
either totally or partially inundated by construction of the 
Devi'f /\~atana Hydroelectric Complex. 

. 
This portion of the Susitna River drainage lies in a truly 
\'lilderness setting, is roadless, is inaccessable except by boat 
or light aircraft, and is only moderately utilized by 
recreational anglers at this time. Angling in this reach of the 
Susitna River system can be termed a "quality experience" ... 

This area has obvious identifiable habitat and biological impacts 
~ due to eventual inundation of segments of the clearv1ater 

tributaries feeding the impoundment. Critical habitat needs~ as 
well as recreational fishing opportunities, are prov~ded 
primarily at the mouths of these respective tributaries. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I. 
I 
I 

~Jerk Plan 

A three-man crew will work in the proposed ~npoundment 
during the ice-free months~ utilizing a.helicopter and 
aircraft for transportation throughout the study area. 
cre\·l will be housed in a temporary/portable field camp. 
Investigations will be directed to: 

area 
light 
The study 

- Conduct extensive on-the-ground surveys of Goose, Jay, Kosina, 
Watana, Deadman~ Tsusena, and Fog Cr~eks, and the Oshetna 
River. These investigations will include hydrological surveys 
and \'/ill determine the types of aquatic habitat currently 
available to r~t:~ident species. 

- Determine the types, magnitude of, and location of aquatic 
habitats \'lhich will be lost upon inundation, by respective 
stream. Geographical· features blocking upstream migration \·li11 
be noted. Conversely, stream areas which \'lill benefit in terms 
of improved access to fish stocks, upon impoundment., will be 
recorded. 

- Extensive netting, trapping., and fish tollection will be 
conducted to determine the specific occurrence, and composition 
of resident species occupying these eight tributarial v1aters .. 
As possible, efforts will be directed to determine the extent 
of seasonal intra-seasonal migrations. 

- To tag any and a 11 adult. fish captured for detenni nation of 
intra-system movement and migrations. 

Upon completion of the first year's (CY-81.) assessment of aquatic 
habitats and biological distribution of fish species t·1ithi"n the 
impoundment area tributaries, i_nvesiigations will be directed to 
the upland lake areas and the mainstem Susitna proper. 

A two-man fie1d ere\·/ will again operate with a transportable 
field camp~ utilizing helicopter and light aircraft for 
transportation. Investigations will begin as soon as 11 ice-outn 
occurs in the spring and continue u~til freeze up in the fa11. 

Studies in CY-1982 will be directed to: 

- Surveys of fish utilizing selected tributaria1 stream mouths 
throughout the season to determine intra-system movements of 
resident fish, and their t"e1iance upon the mainstem river 
during the critical vlinter months. Tentative stream selections 
are Kosina, Jay~ and Watana Creeks. 

A semi-permanent camp \'/ill be located in the vicinity of these 
stream mouths, and the individual streams sampled for fish 
occurrence on an established sampling schedule throughout the 
season. 
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- Conduct surveys of upland 1 akes associated \-'lith mai nstem · 
Susitna River tr·ibutary streams for fish population and related 
biological·data. Habitat information vlill alS'O be collected 
from inlet and outlet streams, and be used later in determining 
the impacts to seasonal~migrations and biological requirements 
of resident fish as a result of impoundment, road construction~ 
and transmission corridor placement. 

- To determine resident fish occurrence and distribution within 
·the mai nstem Susitna River throughout the spring-summer-fa 11 
periods. This \'10rk will be accomplished by the same field crew 
utilizing a chartered boat for transportation on a 
pre-determined sampling schedule. Nets, trot lines, traps, 
etc., will be used to determine fish presence~ 

- To continue to collect complete hydrological data .. 

It is anticipated the single two-man crew will be capable of 
performing all the above tasks. Determination of mainstern fish 
occurrence and distribution {#3) will be accomplished by t\'/O or 
three scheduled week-long trips through the impoundment area. 

The upland lake surveys \•Jill be accomplished during 11 non-sample 11 

periods at the tributary mouths. Close coordination will be 
necessary, as \•/ill helicopter support at frequent intervals,.. 
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3.. Seasonal and Spatial Habitat Stud,x 

Objectives 

Determine the spatial and seasonal habitat requirements of anadromous 
and resident fish species during each stage of their life histories. 

Study Approach 

Spatial and seasonal habitat studies will be div1ded into three major 
geographical areas •. Sampling upstream of the Susitna-Talkeetna River 
confluence will be conducted primarily by fisheries study groups. 
Design of sampling programs will be done by the habitat studies 
supervisor. These studies \'lill be performed in addition to work 
proposed by DNR, but will be done in close cooperation and 
coordination with that agency and other tasks performed by consultants 
as a part of the overall Susitna hydro-feasibility study. If the DNR 
i nstream flow study is not funded, ADF&G \<Ji 11 need to increase its 
budget in the amount that DNR reguested in order to perform the 
required \'/Ork. It is anticipated that other agencies such as the USGS 
and USFHS will also provide support for· these instream flm·t studies. 

. The following outlines baseline studies required for each study area 
are: 

(1) Cook Inlet to the Talkeetna-Susitna River Confluence. 
Spatial and Seasonal Habitat Requirements of Fish Pof2~lations 

Objectives 

The objectives within this study area arr to: 

- define essential season~ habitat requi~ements for incubation 3 

rearing, spavmi ng, and passage of anadromous. and resident fish 
populations; 

- define the seasona 1 re 1 at i onshi ps between fl O'ti regimes and 
essential physical and biological habitat characteristi.es; 

define the relationships between the tributary and slough 
physiochemical and biological habitats within the mainstem 
Susitna River at various flov1 regimes; 

- develop state-of-the-art capabilities to evaluate habitat 
characteristics in this difficult reach of river; and 

generate data essenti~l for evaluating the effects of various 
flow regimes on terrestrial and reparian habitat. 
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Background 
' 

This reach of the Susitna River provides important habitat for 
rearing, incubating, spavming, and migrating resident and 
anadromous fish species. Unfortunately, its physical 
characteristics also make it one of the most difficult to 
evaluate. Studies·of seasonal habitat characteristics will be 
coordinated on an annual basis \'lith the life history and distri
bution fish studies (both anadromous and resident). 

Expansion or determination of these studies will depend upon 
determination and confirmation of: 

- The seasonal habitat requirements bet\'leen various life history 
stages of the resident and anadromous fish. 

- The relationship of seasonal habitat to various discharges •. 

If positive confirmation is provided by the habitat study in 
conjunction \'lith other biological studies, specific year-to-year 
study locations should be identified for ongoing programs to 

. determine the effects_ of the project on the fish and \·lil dl ife 
resources in this portion of th basin. 

\~ork Plan 

The initial year of this study will be comprised of essentially 
three field operations: 

- mainstem seasonal instream flow measurements; 
- tributary seasonal instream flow measurements; ~nd 
- collection of other physi.ochemical and biological habitat 

data. 

A cre~1 of biologists utilizing a customized riverboat as their 
pr·imary means of transportation \•till operate in the mainstem and 
selected tributary systems during the ice-free r-1onths r~ay t.hrough 
October to: 

procure equipment; 
establish and refine large river instream flow measurement 
techniques; 
coll~ct instream flov1 data in terms of depth, velocity, \"ietted 
perimeter, and substrate; and 

-collect water quality data as related to discharge. 

(2} Talkeetna River Confluence Upstream to Devil Canyon. Spatial and 
Seasonal Habitat Requirements of Fish Populations 

See Resident Fish Study Proposal .. 

(3) Devil Canyon Damsite Upstream to the Tyone River Confluence. 
Spatial and Seasonal Habitat Requirements of Fish Populations . 

See Resident Fish Study Proposal .. 
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.. ( 4) ADF&G Big Game Studies 

- Moose distribution, movements and habitat use in the vicinity of 
·proEosed impoundme-nts. 

Objectives 

To identify moose sub)opulations using ha·bitat that \'lill be inund.ated 
by proposed impoundments .. 

To determine the seasonal distribution, movement· patterns, size and 
trends of those subpopulations. 

To determine the timing and degree of dependency of those 
subpopulations on habitat to .be impacted by the Susitna Hydroelectric 
Project .. 

Background 

Preliminary studies indicated that several loosely defined 
subpopu 1 at ions of moose inhabit proposed impoundment areas for a 11 or 
part ·of the year·. r~ost moose studied exhibited altitudinal migration 
patterns, spending summers at higher elevations often outside of the 
proposed impoundment areas and winters at lower elevations often 
within or adjacent to impoundment areas. Therefore the most severe 
impacts of the Susitna Hydropower projecton on moose upstream from 
Devils Canyon are expected to result fran inundation of and blockage 
of migrations to critical winter range. Since some moose migrate to 
summer range up to 60 ~iles from their winter range~ reductions in the 
capacity of winter rtng~: .. may rnsult in reduced densities of tj1oose over 
a vast area. 

The basic a·pproach of this study is to identify the subpopul at ions of 
moose using potential impoundment areas and to quantify their 
dependence on those areas. For example~ winter range of each 
subpopu1ation will be delineated and the proportion of available 
\'linter range that wi 11 be 1 ost wi 11 be estimated. Factors such as 
browse production~ quality and availability under varying 
environmental conditions will be considered. Since environmental 
conditions i nfl uenci ng these factors vary from year to year it will be 
necessary to continue these studies for several years. 

Both the short term impact on the present moose population and the 
longer term loss of potentitil population size vtill be estimated by 
determining the size and trends of the existing population and 
assessing its status in relation to the present capacit~' and trends of 
the ·range • 

The relationship between moose habitat and moose populations is 
complex. It is difficult to quantify this relationship and 
impractical to attempt to measure all aspects over the entire impact 
area. Therefore· it ;·:ill be necessary to conduct intensive studies 
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in only pot"tions of the area to estimate the relative capa,city of 
certain habitat types under certain environmental -conditions. These 
estimates will then be extrapolated to the entire impact area on the 
basis of mar~- extensive moose population studies and habitat maps. 

Data derived directly from the moose 'dill be collected under this 
subtask while data derived from the moose's habitat \·!ill be collected 
under other subtasks, particularly 7.12 Plant Ecology. 

It is anticipated that by the end of Phase I the basic distribution 
and movement patterns of the major moose subpopul at ions v1ill be knO\'In. 
The present number of moose using the study area will be estimated. A 

. rough estimate of the percentage of winter habitat used during the 
winter of 1980-81 that will be lost should be possible. In other 
words it should be possible to estimate the overall scope and a range 
of magnitude of potential impacts. Studjes must be continued through 
Phase II to determine impacts under a wider variety of environ~1ental 
conditions and to test and refine the estimates made at the end of 
Phase I. 

Procedures 

1. Approximately 60 moose \tlil1 be radio-call ared during the first 
year of study. Most of these will ~ collared in March 1980 when 
moose are on winter range and most likely to be in or near 
proposed impoundment areas. Subsequent call a ring operations will 
be conducted as needed to replace collars a~d to fill data gaps. 
Moose \'fill be collared from Devils Canyon to the confluence of the 
Maclaren and Susitna Rivers, ho~t/ever it is anticipated that most 
will be collared in the vicinity of the proposed t·Jatana 
impoundment which is expected to impact more moose than the Devils 
Canyon impoundment. Radio-collared moose \'lil"l be relocated at 
least t;'lice a month to delineate seasonal ranges.. More intensive 
monitoring vtill be conducted as needed to determine migration 
patterns and calving areas and to delineate critical winter range. 
The specific 1 ocati on, habitat type, activity, and associ atio.n 
\'-lith other moose \vill be ,~ecorded for each relocation. Habitat 
type will be classified according to the system that \'/ill be used 
in habitat mapping under subtask 7.12. 

2. Peri odic systematic aeri a 1 surveys \oJi 11 be made during \'linter to 
further delineatt:: winter ranges and quantify the relative use of 
specific areas and habit51t types in and out of proposed 
impollndment areas. To the extent possible moose will be 
classified by se;, ; nd age class as an aid in identifying 
segregation patterns and determining population trends. 

3. t·1oose numbers will be estimated through quadrat sampling 
techniques during later winter. 
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4. The long and short term nutritional status of moose captured for
collaring' Ylil1 be assessed through established techniques using 
morphometric measurements, condition classification, blood 
chemistry and hair mineral element leve-ls .. 

~elationship to Other Subtasks 

Procedures for recording and handling data will be coordinated with 
those of other t1i 1 dl i fe studies to ensure efficiency in 1 ater impact 
analysis. 

Personnel and logistics \'lill be coordinated among all big game 
studies. In particular wolf and wolverine tagging will be coordinated 
.with moose tagging and when feasible several species will be 
radio-tracked on the same flight. 

Moose studies \'lill be closely coordinat~d with plant ecology studies. 
r~oose distribution data collected bet~·teen January and March-1980 will 
be used to delineate areas for detailed habitat mapping and for 
selection of intensive vegetation study areas. These habitat maps 
will be used in the analysis of moose distribution data. It is 
anticipated that continual coordination bet\teen investigators of both 
subtasks will be maintained to ensure efficiency of study design and 
compatability of data. 

Snow conditions strongly influence moose movements and browse 
availability.. Requirements for snow data \'fill be determined on the . 
basis of final project design and selection of detailed vegetation 
study areas. If possible these needs \'li11 be coordinated with those 
of the hydrologic field data collection program. It may be necessary 
to establish additional stations solely on the basis of moose study 
needs. 

- Moose distri~ution, movements and habitat use downstream from 
Devils Canyon. 

Objectives 

To identify moose subpopulations using habitat that will be altered by 
changes in stream flov1 bel ow Devils Canyon .. 

To determine the seasonal distribution., movement patterns., size and 
trends of those subpopulations. 

Tu determine the timing and degree of dependency of those 
subpopulations on habitat to be impacted by altered flow regimes of 
the Susitna River. 
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Background 

Islands ;;tnd bars in the Susitna River are heavily used by moose during 
winter, particularly in years of deep snow. A major factor making 
these areas attractive to moose appears to be the maintenance of 
vegetation in a subcl imax stage by the existing fl ovt regime of the 
river. The mechanism setting back plant successive is not known. 
Periodic flooding may be the dominant factor but other factors such as 
siltation, normal channel erosion, ice scouring and soil moisture may 
also be important. 

Alteration of the Susitna River flow regime by the Susitna 
Hydroelectric Project will probably result in changes in vegetation 
downstream. The nature and magnitude of these changes are unknown but 
could be significant to moose and other species of wildlife. It is 
possible that even minor changes in flow S11Ch as dampening of extreme 
flood levels by a few inches could alter many acres of critical moose 
winter range. Such alterations could influence moose abundance over a 
1 arge area. 

Because of the many unknowns, assessment of the impact of the Susitna 
Hydroelectric Project on moose populations in the·lo\·ter Susitna River 
drainage will require synthesis of information from several 
discipl1nes including hydrology, geomorphology, plant ecology and 
wildlife ecology. Under ideal circumstances a systematic progression 
of studies starting \'lith hydrology and ending with wildlife ecology . 
should be followed. However, the schedule time frame for developing 
the· Susitna Hydroelectric Project is incompatible with this approach. 
Therefore it \•Jill be necessary to conduct a number of studies 
simultaneously. 

The basic approach will be to identify mechanisms of impact and 
roughly estimate the potential magnitude of impact during Phase I. If 
~ignificant impacts are identified the studies will be redesigned to 
produce a more reliable estimate of impact and to provide an initial 
assessment of mitigation possibilities. · 

Studies of the effects of water conditions on moose habitat t;Ji11 be 
conducted under Subtask 7.12 Plant Ecology. It is anticipated that by· 
the end of Phase I these studies will indicate if substantial changes 
\'li11 be caused by the predicted post-construction flow regime. A 
habitat map, which will also be prepared under Subtask 7.12 during 
Phase I, \'lill provide a basis for preliminary estimates of acreages 
that might be altered. If significant vegetation changes are 
indicated by the Phase I studies these estimates \·Jill be refined 
during Phase I I. · 

-
The dependency of moose on habitat subject to alteration \1ill be 
assessed under this subtask. During Phase I moose wintering areas on 
and adjacent to the ~i ver wi 11 be de 1 i neated and the re 1 at i ve U;Se of 
various habitat types, particularly those subject to periodic. 
flooding, wi 11 be determined.. This t·li 11 pro vi de the basis for a 
preliminary estimate of the proportion of winter range that may be 
altered, however, this estimate will be valid only for the 
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environmental conditions existing during the winters of 1979-80 and 
1980-81. 

Characteristics of moose use.of habitat subject to flooding will be 
determin~d by more intensive study of moose using one or more 1 imited 
study areas. These study areas \'lill include areas selected for 
intensive vegetation studies.. f1ovements of individual moose will be 
monitored to determine whether habitat subject to flooding is used 
transiently by large numbers of moose or more regularly by smaller 
numbers. Moose use of specific plots being studied under Subtask 7.12 
will be assessed through direct observation and pellet group counts. 

Seasona 1 ranges of moos:e vii nteri ng on the intensive study area vii 11 be 
superficially delineated to indicate the approximate geographic scope 
of any impacts that are identified. 

If Phase I studies indicate that the Susitna Hydroelectric Project 
will cause significant alteration of habitat downstream and that 
alteration of this habitat is likely to result in significant changes 
in moose distribution and numbers, Phase II studies \'ltll be. designed 
to delineate moose subpopulations using the entire area of potential 
habitat alteration and to predict the impact on each subpopulation. 

Procedures 

The following procedures are for Phase I studies only: 

1. Existing data on moose distribution and movements adjacent to the 
lower Susitna River \vill be compiled. Sources \'fill include 
historic fall sex anci age composition counts, records of road and 
railroad kills, and incompletely analyzed data on a major winter 
die-off that occurre0 along the river in 1970-71. 

2. Periodic systematic a~~ial surveys \'lill be made during winter to 
delineate winter ranges and quantify the relative use of specific 
areas and habitat types adjacent to tf1e Susitna River. To the ·· 
extent possible moose will be classified by sex ·and age class as 
an aid in identifying segregation patterns and determining 
population trends. 

3. A 1 imited number of moose (up to &> during 1980) \'lill be. 
radio-collared in areas selected for intensive vege~ation study 
(see Subtask 7 .12). These moose \'lill be relocated approximately 
\'/eekly while they are in the vicinity of the river to determine 
the ·pattern of use of specific habitats. They \'/ill be relocated 
approximately monthly at other times of year to roughly delineate 
other season a 1 r·anges and ensure continued contact with each 
animal. 

4.. Pellet group counts will be conducted within the intensive study 
areas to provide a quantitative comparison of moose use of 
specific habitats that will also be studied under Subtask 7,12. 
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~ationships to Other Subtasks 

Procedures for recording and handling data will be coordinated with 
those of other wildlife studies to· ensure effi ci-eney in 1 ater impact 
analysis. 

Moose studies will be closely coorginated with plant ecology studies. 
r~oose distribution data collected bet\'/een January and t1arch 1980 will 
be used to delineate areas for detailed habitat mapping and for 
selection of intensive vegetation study areas. These habitat maps 
will be used in the analysis of moose distribution data. It is 
anticipated that continual coordination between investigators of both 
subtasks ~'li 11 be maintained to ensure efficiency of study design and 
compatabiJity of data. 

Snow conditions strongly influence moosa movements and browse 
avai1abil ity. Requirements for snov1 data \'/ill be determined on the 
basis of final project design and selection of detailed vegetation 
study areas. If nossible these needs will be coordinated with those 
of the hydrologic 

0

field data collection prograr,~~ It may be necessary 
to establish additional stations solely on the basis of moose study 
needs. 

- Wolf d,istribution, abundance, habitat use and prey selection. 

Objectives 

To identify wolf packs occupying areas that will be impacted by the 
Susitna Hydroelectric Project. 

To delineate the territories of each pack and identify den sites,. 
rendezvous sites and major feeding areas. 

To determine the numbers of \'t'O 1 ves and rates of turnover for each 
pack. 

To determine the food habits of each pack. 

Background 

Recent studies indicate that the Nel china Basin supports moderate 
densities of· \'JOlves. Holves may be affected by the Susitna · 
Hydroelectric project if critical portions of a packls territory are 
inundated or if the abundance or condition of prey is altered. 

limited available data indicate that portions of the territories of 
sever·al packs may be ·; nundated. Si nee a 11 parts of a pack's territory 
may not be equally important to the maintenance of the pack,·the 
effect of this 1 ass of territory may vary from pack to pack. 
Therefore it is necessary to delineate the territories of each pack 
and determine the degree and nature of use of areas within proposed 
impoundments. 
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A major factor influencing wolf numbers and distribution is prey 
availability. Recent studies in other parts of the Nelchina Basin 
indicate that large ungulates, particularly moose, are the most 
important prey of most packs of wolves. Since moose and caribou tend 
to be migratory it is possible that the Project \'Ji11 result in reduced 
prey availability in the territories of wolf packs many miles from the 
impoundments. 

An assessment of the impact of the Project on \'101 ves require-s a 
knov1ledge of prey populations.. Therefore \'IOlf studies \'till be closely 
coordinated \'lith studies of potential prey species. 

Initially studies will be concentrated on wolf packs that are likely 
to be directly impacted through loss of territory. If studies of prey 
species indicate that prey densities are likely to be altered in other 
areas, the \'IO 1 f study wi 11 be expanded to ""de 1 i neate packs- in those 
areas .. 

Procedures 

1. Several members of each wolf pack \'Jill be radio-collared. Each 
radio-collared wolf will be relocated at least twice a monthe 
Hare frequent relocations \'li 11 be made when necessary to pro vi de 
specific information such as location of dens and rendezvous 
sites. Territories \•Jill be delineated by plotting relocations on 
maps. Numbers of wolves in each pack v1ill be monitored 
continuously by direct observation of radio-collared \~olves and 

·other wolves accompanying them. 

2.. Habitat selection \•lill be determined by r·ecording the habitat type 
and activity of the wolves for each sighting made. 

3 •. Standardized track count censuses will be conducted after fresh 
snowfalls to provide additi'onal information on \·Jolf distribution 
and numbers and identify packs not radio-collared. 

4. Food habita~s will be determined by observ~tion of kil1s located 
during radio-tracking flights and analysis of scats collected at 
dens. · When possible the age, sex and condition of prey will be 
determined. 

Relationship to Other Subtasks 

Procedures for recording and handling data will be coordinated with 
those of other wildlife studies to ensure efficiency in later impact 
analysiso 

Personnel and logistics will be coordinated among all big game 
studies. In particular t-/Olf and wolverine tagging Nill be coordinated 
with moose tagging and when feasible several species will be 
radio-tracked on the same flight.· 
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Data from studies of prey, particularly moose and caribou \'li11 be used 
in modification of design of 'ttolf studies. Studies of both predators 
and prey will be closely coordinated so that interactions between 
species \·lhich might influence impacts of the Susitna Hydroelectric· 
Project can be identified~ 

- Wolverine distribution, abu~~ance, movement patterns and ~abitat 
use. 

Objectives 

To determine the distribution and abundance of wolverines in the 
vicinity of proposed impoundments. 

To determine movement patterns and home range size of \vo l veri nes_ 

Background 

Little is known about wolverine movement patterns and habitat 
requirer.1ents. A basic understanding of these questions is necessary 
before impacts of the Susitnq Hydroelectric Project can be addressed •. 
For example, if wolverines have well defined home· ranges and strict 
h·abitat requirements, impacts might be quite different than if they 
have large and loosely defined home ranges and are able to exploit a 
wide variety of habitat types. 

Observations made in the vicinity of the study area indicate th:at 
techniques that will be employed in the wolf study could be adapted to 
provide the necr.ssary basic information on \'lolverines. 

Since very little is known of wolverines at the present time) it is 
anticipated that only rough estimates of the mechanisms and potential 

.magnitude of impacts will be possible at the end of Phase I... At that 
time it may be necessary to redesign studies to provide a more 
reliable basis for assessment of impact. 

Procedures 

· 1. The di stri bu;.; ion and abundance of \·lo 1 veri nes wi 11 be assess ~d 
through track counts and direct observations made during \"lt:l; 
census surveys. 

2. Wolverine (up to 10 in 1980) will be radio-collared and relocated 
approximately twice per month to determine movement patterns and 
home range. 

3. Habitat selection will be determined by recording habitat type and 
activity fm-- each sighting made. 
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Relationship to Other Subtasks 

Procedures for recording and hand1 ing data will be coordinated \·tith 
those of other \'lildlife studies to ensure efficiency in later impact 
analysis. 

Personnel and logistics will be coordinated among all big game 
studies~ In particular wolf and wolverine tagging will be coordinated 
with moose tagging and \'/hen feasible several species \'Jill be 
radi a-tracked on the same . flight .. 

Personnel from the University of Alaska are expected to have 
opportunities to collect additional infonnation on \'tolverines in the 
course of studies directed at other furbearers. All aspects of both 
studies will be coordinated to maximize data collEction with a minimum 
of duplication of effort.. ~ 

- Bear distribution, movements, abundance and habitat use. 

Objectives 

To determine the distribution and abundance of black and brown/grizzly 
bears in the vicinity of proposed impoundment areas. 

To determine seasonal ranges~ including denning areas., and movement 
patterns of bearso 

To determine seasonal habitat use of black and brown/grizzly bears. 

Background 

Much of the Nelchina Basin is kno\tm to support h·igh densities of 
brown/grizzly bears. Black bears are believed to be less abundant and 
less widely distributed. The. main mechanism of impact affecting bears 
is likely to be direct loss of habitat, particularly seasonally 
important feeding areas or- denni ng areas. Som~ bears may be 
indirectly affected through reduction in ungulate densities in areas 
outside of proposed impoundments as moose, and perhaps caribou, 
constitute a major portion of bears' diet during summer in adjacent 
areas. Shorter term impacts will result from bear-human conflicts 
which are likely to occur when field facilities are established for 
the Susitna study program and subsequent dam construction if the 
project is approveda 

Studies in other parts of roaska indicate that bears have specific 
hahi+-.;t and food preferences. These preferences often vary seasonally 

- in · nner that suggests very spec;ifi c seasonal habitat requirements"' 
Hhi, v :-"' species of bear sometimes occur in close proximity, their 
habitat requirements are probably different. Therefore the impact of 
inundation of bear habitat may not be in direct proportion to the 
number of acres lost and the impact on one species of bear may be 
quite different from that on the other. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I~ 
I. 

··-
1 

'I 
I 
I 
I· 

Procedures 

1. Adult bears will be radio-collared in and adjacent to the proposed 
impoundment areas. Approximately 35 bears will be call a red the 
first year·. Incidentally caught bears too small to be 
radio-collared will be marked with visual tags. Bla.ck bears and 
brown/grizzly bears \·1ill be marked in the approximate proportion 
of their occurrence in the area. At this time it is not kno~m if 
significant memb.ers of black bears wi 11 be found. 

2. Radio-collared bears will be relocated periodically throughout 
their active period to delineate seasonal ranges and determine 
movement patterns .. The den location for each radio-collared bear 
will be-recorded each year. 

3. All observations of both marked and~nmarked bears will be 
recorded.. For each sighting the location> habitat type, activity 
and association with other animals will be recorded. 

4. Information on seasonal food habits will be gathered through 
obser-vations of bear feeding and to the extent possible through 
scat analysis. 

Belationship to Other Subtasks 

Procedures for recording and handling data will be coordinated with 
those of other wildlife studies to ensure efficiency in later impact 
analysis. 

Personnel and logistics will be coordinated among all big game 
studies. When feasible several species will be radio-tracked on the 
same flight. 

- Caribou herd identity~ migration patterns and habitat use. 

Objectives 

To delineate calving areas. 

To determine the numbers and sex and age composition of caribou 
occupying habitats on both sides of proposed impoundments at different 
seasons. 

To determine migration routes and the timing cf major movements in the 
vicinity of proposed impoundments. 

Background 

The distr~bution and movement patterns of the Nelchina caribou herd 
were extensively studied during the 1950's and 1960's. At that time 
1 arge numbers of caribou regularly crossed proposed impoundment areas 
during migrations bet\'/een seasonal rang.es., particularly on their 
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migration from calving areas south of the Susitna River to summer 
range north of the river and subsequent fa 11 migrations to the east. 
Early assessments of the impact of var·ious Susitna hydroelectric 
propo~als suggested that impoundments could block migrations and 
isolate caribou from portions of their traditional range .. 

A number of major changes have occurred during the last decade \'lhich 
limit the value of data collected prior to 1970. The herd suffered a 
major decline in the early 1970 1

5:. dropping frcxn an estimated peak of 
over 70,V00 to less than 10,000. The herd is currently increasing and 
estimated to number 20,000. Current management plans call for 
stabilizing the herd at the present level. Movement patterns appear 
to have become quite variable from year to year. While movements 
across proposed impoundment areas still occ·ur it is not clear whether 
they are as si gni.fi cant to the population as they were thought to be 
in past years. ~ 

Location of calving areas is believed to be the most consistent 
characferistic of caribou distribution and movement patterns.. The 
traditional concept of a herd assumes a well defined common calving 
area. The Nelchina herd still uses its traditional calving area south 
of the Susitna River., ho~1ever., in ·the last few years there have been 
indications of significant numbers of caribou north of the river 
during the calving period. These caribou may represent a subherd with 
all sex and age classes represented or they may be segments of the 
main herd that are not involved in calving. 

If a new subherd exists the 11 needn to migrate across the proposed 
impoundment ar.:!aS may be reduced. But if different sex and age 
c 1 asses are on opposite sides of the river at that time of year the 
need to migrate would be great. · 

It is not likely that caribou \\'nuld be completely exc1uded from any 
part of their range other than those areas that are inundated. 
HoiJtever, even a partial barrier to movements could result in reduced 
use of portions of the present range and i'ncreased use of other 
portions.. If the desire to migrate along routes blocked by 
impoundments is strong, caribou may attempt to cross impoundments. 
Potential hazards such as ice shelves and mud flats could increase 
mortality rates among caribou attempting to cross. 

Unfortunately there is no \·Jay to predict \'lith confidence· the reaction 
of caribou to impoundments. The caribou impact assessment will 
necessarily be more subjective than those for other big game species. 
The approach of this study is to describe the existing patterns of 
caribou distribution> movements and habitat use. This should provide 
a basis for estimating the importance of specific migration routes to 
the present population and for determining the availability of 
alternative migration routes. 
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Procedures 

1. Aerial surveys \-.'ill be made to delineate distribution of caribou 
on both sides of proposed impoundments and to determine if calving 
is occurring north of the Susitna River. 

2. Post-calving concentrations on both sides of the river will be 
censused by commonly used photo extrapolation techniques to 
determine the proportion of the herd occupying habitat north of 
the river. 

3. Sex and age composition counts wi 11 be made in spring and fa 11 a~ . 
part of the census procedure. These counts 'llil1 also indicate if 
the sexes and ages caribou using habitat on one side of the river 
are different fran those using habitat on the other side. 

4. Caribou (up to 40 in 1980) on both sides of the river will be 
radio-collared. Collars will be placed on animals ir different. 
groups of caribou scattered throughout the herd. The frequency of 
relocation· of radio-collared caribou \'lill vary depending on the 
location and activity of the car·ibou. Relatively l0\'1 levels of 
monitoring will be maintained \'/hen caribou are away from the 
impoundment areas or are sedentary to provide basic information on 
seasonal ranges and habitat use and to ensure continued contact 
with collared individuals. The frequency of monitoring will be 
increased when caribou are close to impoundment areas> particuar1y 
~uring migrations. 

5. Habitat type will be recorded for all caribou sightings. 

Relationship to Other Subtasks 

Procedures for recording and handling data will be coordinated with 
those of other wildlife studies to ensure efficiency in later impact 
analysis. · 

Personnel and logistics will be coordinated among all big game 
studies. In particular individuals working on other species will 
record caribou observations and periodically scan radio frequencies in 
the vicinity of impoundments to assist in identifying periods v1hen 
intensive caribou monitoring is needed. 

- Distribution and abundance of Dall sheep. 

Objectives 

To determine the distribution and abundance of Dall sheep adjacent to 
proposed impoundments. 
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Background 

Relatively isolated groups of Dall _sheep inhabit mountainous areas on 
both sides of the proposed Hatana impoundment. At the present time it 
is not believed that sheep regularly use habitat that will be 
inundated or that they regularly migrate through areas which will be 
inundated. It is possible that the Watana impoundment might further 
isolate groups north of the river from larger adjacent populations 
south of-the river reducing possibility of repopulation- should these 
groups d~cline in the future. 

The main concern is the effect of disturbance during construction of 
hydroelectric generation and tr·ansmission facilities. It may be 
possible to zone construction activities in both time and space to 
minimize this disturbance. The purpose of this study is to provide a. 
basis for decisions on such zoning. ~ 

Procedures 

Aerial surveys will be made to delineate seasonal ranges including 
rutting and lambing areas. 

Relationship to Other Subtasks 

Since the scope of this study is limited, only minor coordination of 
personnel and logistics will be necessary. 

0 
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Subtask 7.11- Wildlife Ecolog,x Studies_ 

(a) Objective 

(b) 

The primary objective of this subtask is to accurately determine 
the impact the proposed Susitna Project will have on the wildlife 
resources of the Upper Susitna River Basin. In order to accomplish 
this objective, it wi11 first be necessary to: 1) determine the · 
species present, their distribution and relative abundance; 
2) gather sufficiemt.data to develop an understanding of the relation
ship between key wildlife species and the· distribution, quality and 
seasonal utilization of habitat components; and 3) determine the 
predator-prey relationships that exist in the terrestrial system. 

f'pproach 

The general philosophy upon which the approach to the wildlife 
ecology program was developed is that the wil di ife community 
represents a system; this system is connected by means of a complex 
variety of inter-t'elationships, and is influenced by the nature and 
d.i stri buti on of plant communities. In order to assess the im·pact 
of the Susitna Project on any one component of the system it is 
necessary to have at hand baseline data on all members of the 
system.. To· achieve the objectives of this study, an appropriate 
approach has been developed for each section. Following is a 
summary of the approach that \'/ill be taken in regard to: 1) big 
game, 2) furbearers, and 3) birds and non-game mammals. 

{1) eig Game 

The big game studies have been divided into the following categories: 
pop~lation studies~ habitat studies, impact assessment and mitigation 
measures. 

Prior to the development of an impact assessment, a detailed survey 
of current big game populations will be conducted. P.opulo.tion data 
will be collected by the Alaska Department of Fish and Game as 
detailed in {e) below. Species to be surveyed by ADF&G include: 
moose, caribou, bears, wolf, \'lolverine and Dall sheep. Seasonal 
distribution, abundance, habitat preference and movement patterns 
will be determined for each big game species by ADF&G. 

An extensive habitat analysis will also be conducted. The habitat 
effort \"Jill be performed primarily as a part of the Plant Ecology 
Studies (Subtask 7.12). Although much of the data collected under 
the habitat analysis will be applicable to several big game species, 
as well as the other wildlife disciplines, the major emphasis will 
be in re-gard to moose habitat. Phase I (pre-license application) 
.of the big game habitat study will be 1 imited primarily to the 
production of vegetation cover/habitat maps that will provide acreage, 
location, and distribution information on major habitat types. 
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Dur~ing the first year of the study, an expert Vlill be selected to 
perform the big game impact assessment.. The person selected -tor 
this effort \vill be highly qualified and totally objective. Approval 
of the APA \·!ill be secured prior to finalizing any arrangement~ The 
impact assessment v;i 11 dea 1 w·ith both short-term and long-term impacts"' 
The impact zone vrill include the entire· Upper Susitna River Basin as 
we 11 as dovmstream portions of the Sus i tna River~ 

Phase I of this study will also include the consideration and identifi~ 
cation of possible mitigating alternatives. To prepare an actual 
mitigation _plan during Phas·e I, without the benefit of a sound data 
base, would most likely result in the production of a plan based on 
speculation rather than facts .. Therefore, during 1982, TES 'llill 
submit a proposal and cost estimate to develop a detailed mitjgation 
plan. 

(2) Furbearers 

The furbearer study effort during the pre-application phase will be a 
two-year survey and vlill include an extensive survey of populations 
within the project region.· This will include a literature search, 
as well as the identifi-cation of key species, general abundance levels~ 
and the location of preferred habitats and areas of notable abundance~ 
A preliminary assessment of impacts \\fill also be prepared at the con-
clusion of Phase I. 

(3) Birds and Non-Game Mammals 

An extensive approach as well as an intensive approach will be used 
for these studies. The extensive bird study will cover a. large 
portion of the Upper Susitna Basin and will determine the presence 
of possibly unexpected species or unexpected concentrations of species. 
Intensive census sites 'tli 11 be located in the upland and \·/etland 
habitats and vJill provide data on bird species composition and density 
in each of the most extensive habitats of the region, providing, among 
other things, an indication of habitat uniqueness and productivity. 

A survey of non-game mammals will be conducted, primarily in the 
proposed impoundment area, and will provide useful data on many 
important prey species, such as hares, voles and mice. Sampling 
efforts will be coordinated \•lith the avian study and will utilize 
similar sampling areas and habitat data. 

(c) Discussion 

In dealing with a large area such as the Upper Susitna River Basin,· 
and attempting to develop an adequate understanding of potential 
impacts and possible mitigative measures, it is necessary to study 
the entire faunal community and delineate the complex interre1ation
shi ps that e~d st among the components of the terrestri a 1 system. \·Je 
realize that certain portions, or species, vlithin the system are 
considered important by certain groups or agencies. This plan of 
study has been designed to concentrate on such important species; 
however, regardless of the importance of these species, they are all 
part of the total community system and a satisfactory understanding 
of any member of the system canno:t. be developed \·lithout investigating 
the entire system . 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

In the cas~ of many species a minimum of 4 or 5 years is needed to 
gain a thorough understanding of population dynamics. r~any species, 
particularly small to medium-sized mammals, demonstrate cyclic 
changes in de.nsity; and thus a 1- or- 2-year study is highly restrictive 
in perspective. likev1ise, larger species such as moose and caribou, 
demonstrate different movement patterns and habitat needs under various 
weather conditions. Thus the \·lil dl ife data co11 ected during Phase I. 
will enable the preparation of only a preliminary impact assessment. 
Studies proposed after the licensing application is submitted are 
designed to satisfy the time requirements of some aspects of the 
Susitna· Hildlife study and assure that adequate consideration of the 
basic research needs are addressed. A refined and more tho~~ough 
impact prediction, as well as. a consideration of mitigation alterna
tives, will result from proposed Phase II efforts. 

(d) Schedule 

Weeks 1 through 117 

(e) Detailed Scope of Work 

(1) Big Game 

Although TES proposes to approach the impact evaluation of the wild-
1 ife resources ·of the Upper Susitna River Basin by considering all 
components of the faunal community, we recognize'that big game species 
have a unique importance in this case. There is little doubt that to 
the peopl~ of Alaska~ and to the major resource agencies~ big game 
is a very valuable resource and is thus worthy of major consideration 
in the impact analysis for the Susitna Project. 

- Population Studies 

Prior to the development of an impact assessment, a detailed survey 
of current game populations will be conducted.. Population data vlill 
be collected by the Alaska Department of Fish and G21me as presented 
in (4) ADF&G Big Game Studies. Species to be surveyed by ADFZS include: 
moose, caribou~ bears, wolf,. wolverine, and Da11 sheep. Seas~Gna1 
distribution, abundance, habitat preference and movement patterns will 
he determined for each big game species by ADF&G,. A var·iety or tech
niques \'Jill be used during this portion of the study and will i:nc1ude 
aerial surveys and radio-telemetry. \tlhile the major emphasis will be 
placed on the Upper Susitna Basin and ·the impoundment area, the moose 
population studies will also include the riparian areas do\ .. mstream 
from Talkeetna. 

- Habitat Studies 

In addition to population data collected on big game by ADF&G~ an 
extensive habitat analysis will be conducted by TES. The habitat 
effort will be performed primarily as a part of the Plant Ecological 
Studies~ Habitat data \'/ill be needed in order to accurately predict 
the impact of the proposed project, as v1ell as to determine changes 
that can be expected to take place in the absence of the project. 
Although much of the data collected under this effort \-Jill be applic- . 
a:ble· to sev~ra1 species, the major emphases vtill be on moose habitat .. 
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Phase I of the big game habitat study \vill be limited primarily to 
the production of vegetation cover/habitat mans that will provide 
act"eage, 1 ocat·i on, and distribution information on major habitat 
types.. The Upper Susitna Basin will be mapped at a scale of 
1:256,000. Vegetation cover/habitat maps at a scale of 1:63t360 will 
then be produced for an area 10 to 12 miles on both sides of the 
Susitna River, from the proposed site of the Devil Canyon dam to 
the confluence of the NcClaren River. The downstream floodplain 
south to Talkeetna will be mapped at a scale of 1:25,000. The 
classification system to be utilized for the mapping is the system 
developed by Dryness and Viereck. The mapping will be to the 3rd and 
4th level of this system. Additional details concerning the ve9eta
tion cover/habitat mapping efforts are discussed in Subtas~~ 7 .12. 

The. quantitative information required for more detailed impact 
predictions concerning moose habitat will be obtained during the 
Phase II effort. This \-Jill include an estimate of available bro\t.Jse, 
productivity of key brovtse species, brov/se qua 1 i ty and uti 1 i zation 
by moose. Data of this nature \<Jill be collected in portions of both 
the Upper Susitna Basin and the downstream floodplain. Portions of 
the study area identified during the Phase I moose population studies 
as critical wintering areas will be used for the quantitative browse 
studies. 

An associated aspect of the habitat study wi11 be a plant succession 
study to be conducted during Phase I. This study vlill attempt to 
gain an understanding of successional trends and the factors influen
cing successional changes. This information \•Jill be very useful in 
predicting changes, especially in regard to moose habitat, that are 
likely to occur with or without the project. Additional details 
concerning plant succession studies can be found in Subtask 7.12. 

- Impact Assessmen~ 

TES vlill obtain the s~rvices of an individual~ or group, tq perform· 
an independent impact assessment on big game. vJe will utilize the 
first part of 1980 to determine which individual is best qualified 
to assist on this aspect of the study effort. The two criteria that 
will be applied in the sel~ction process are: (1) expert ~ualifications 
in dealing with the species involved, and a1so familiarity with these 
species in similar subarctic ecosystems, and (2) independence "from any 
interest or concerns with the sutdy area or the political aspects of 
Alaskan.wildlife resource management. 

The impact assessment will deal \<Jith both short-term impacts, such as 
construction activity, as well as long-term impacts which could 
involve disruption of movement patterns or predator-prey dynamics. 
The impact zone on these species will probably include the ~ntire 
Upper Sus i tan River Basin as \'/e 11 as do\-.rnstream portions of the 
Susitna River .. In ·order to accurately determine the impact of the 
project it will also be necessary to predict long-term changes in 
habitat and population levels that can be expected to occur \'lithout 
the proposed project. 
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Of paraP1ount importance throughout the impact zone wi11 be the 
location and distribution of pl"eferred habitat, pat·'ticular1y in 
regard to potential barriers created by the impoundments.. This 
will be of prime importance to moose and caribou, species whose 
annual habitat needs vary from season to season and also differ under 
various wea"fher conditions .. An associated concern, particulat"lY in 
regard to wolves, and to alesserextent bears, will be the location 
of denning site~i. Whether or not traditionally used \'101f dens are 
flooded, or disturbed by human activity, \'till likely influence the 
abundance, at 1 east in the near future, of wo 1 ves in the Upper 
Susitna Basin. 

- ~litigation 

Assuming that the net effect of the Susitna Project on big game will 
be of a negative nature, it will be necessary to consider mitigative 
measures that can be taken. Mitigative illeasures can be grouped into 
two categories. First are efforts that can be implemented to reduce 
the impact of the project on the gam~ populations \'lithin the study 
area or impact zone. The second type of mitigative measures involve 
the improvement of habitat outs ide of the impact zone to increase 
game populations to an extent which would compensate for losses 
attributable to the Susitna Project. 

In either case, it will require the collection of at least two years' 
data before enough is known about likely impacts so that a mitigation 
plan can be formula ted. This plan of study includes time and expenses 
to consider and identi.fy possible mitigative alternatives. H(n~ever, at 
this point in time~ based on the available informationjl it \•Iould have 
been premature and highly speculative to propose a full-seale effort 
to -develop a mitigation plan. Tner·efore, it is recommended that during 
1982 TES, through Acres, submit to the APA a proposal and associated 
cost estimate to develop a mitigation plan. At that point sufficieqt 
information, both of a biological and enginering nature~ will exist 
upon which to structure a \~Jell designed program to address the issue 
of mitigation for big game. 

(2) Fur bearers .. 
Fur bearers wi 11 be investigated for a period of tvm years dul'i n_g 
Phase I and for three additional years during Phase II. The following 
species of furbea rers wi 11 be considered: red fox, coyote, pine marten, 
mink, river otter, lynx, beaver and muskrat. Studies of fut"beare~ .. s 
will be synchronized with field and laboratory investigation conducted 
by project personnel preparing vegetation cover/habitat type maps and 
conducting studies of project impacts upon other terrestrial mammals 
and birds. Utilization of data from other disciplines such as 
hydrology and socio-economics will also be required to accurately 
predict the impact of the Susitna Project on furbearers. 

Pha~e I {1980 and 1981) will focus on collecting essential data for a 
generalized asses~ment of the project upon furbearer population. The 
first portion of Phase I will entail the identification and revie\'1 of 
existing information concerning furbearers in the Susitna Valley. 
During the early months of 1980., libraries with northern reference 
~oll ection.s in Alaska, Canada and the contiguous 48 states v1i 11 be 
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searched to gather background information. Biologists, trappers and 
others vtith know1 edge of the Sus itna Va 11 ey vti 11 be i ntervi ev1ed to 
obtain data to supplement published literature. Field techniques will 
be tested and where needed, new techniques developed at this time. 
Extensive field surveys will start in late Februa)"'Y and t~arch 1980. 
Addition a 1 fi e1 d surveys vJill be conducted in late February and March 
1981, summer 1980 and 1981, and early vlinter {November-December) 1980 
and 1981. · 

Field work will be conducted on a number of study sites in represent
ative habitats in and adjacent to the impoundment zones and do\-;nstream 
areas like)y to be altered by the proposed development. Study sites 
will include predominant vegetation types and major physiographic 
featul"es. Fur bearer abundance and habitat preferences will be deter
mined by transect and scent station surveys. Aerial surveys \'lill be 
used to locate terrestrial furoearer sign and to locate beaver lodges 
and dams. Floats of the river in summe~ ... will be conducted to count 
furbearers directly and to correlate tracks on sandbars witfi winter 
tracks in the· same areas. Seasonality of use wi11 be determined v1here 
possible. Interviews of trappers and other persons with kno\·11edge of 
the area will be conducted to supplement field surveys. Relative 
abundance of each species of furbearer will be correlated with the 
major types of habitat, utilizing the University of Alaska computer 

·system. Assessments of probable impacts vtill be based upon predict
able changes in habitat and anticipated human use of the area if 
construction proceeds. 

{3) Birds and Non-Game Mammals 

The overall objective of the studies proposed belov1 is to determine 
what species of birds and non-game mammals use the Upper Susitna River 
Basin in the vicinity of the proposed impoundments and to determine 
on a seasonal basis the habitats in \'Jhich they are found and their 
abundance. This data can then be used to evaluate habitat pot:ential 
in the area, to extr·apolate population data for given geographic or 
haibtat units within the region, and to evaluate possible mitigative 
measures, should they prove necessary. 

- Extensive Avifauna Surve,y 

A survey of the avifauna of the Upper Susitna River Basin wi1,1 be 
conduct~d within an approximate 10-mil e band on either side of the 
rive! .... ,*from Gold Creek to the upriver location above which the impound
ment \'I ill not influence the current habitat. Particular attention 
\'/ill be paid to long-lived species, those that are particularly 
·sensitive to human disturbance, those subject to hunting pressure, 
and any endangered species. 

Al1 habitats of the region will be visited on a regular basis throughout 
the migration and summer periods!> and all bir·ds seen or heard 'W111 be 
recorded. This activity will provide data on seasonal use of the entire 
region by birds and provide a basis for determining the relative abun
dance of species within habitats as well as a general indication of 
habitat productivity. 
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One or two aerial surveys Hi 11 be made each year to search for 
evidence of large nesting raptars such as the osprey, bald and 
golden eagles~ peregrine falcon~ and gyrfalcon. Aerial surveys 
of waterfowl,will also be conducted over wetland area~ 
periodical1y throughout the migration and summer seasons. 

- Intensive Avifauna Census 

Census· plots will be established during 1980 in each of the major 
terrestrial habitats in the vicinity of the proposed darn sites. 
Hherever possible, these plots vtill be square 10-ha plots on 
sites of uni fonn habitat. Censusi ng \'rill be done v1ith a 
modification of the territory mapping method. During the 
breeding season (1981), 7-9 censuses \vill be conducted on each 
plot; 1 or 2 censuses will be conducted during the winter months 
(1980 and/or 1981). The habitat for each bird census plot \·rill 
be sampled in detaiL during 1980, using the point-centered 
quarter method, v1ith modifications to include sampling of ground 
cover and _shrub vegetation. 

For each 6f the major habitats censused, avian species 
composition and density vlill be calculated. For each of the more 
common bird species in the upland habitats, determination of 
habitat preferences will be attempted through the use of 
multivariate statistical techniques (1982 only). 

These data on habitat productivity and avian habitat preferences 
will provide.insights into the effects_of construction activities 
and subsequent impoundments on the avifauna of the regiono It 
should be possible, through extrapolation, to roughly estimate 
the number of birds of each species that \'Jill be displaced ft-om 
terrestri a 1 habitats as a result of habit at destruction caused by 
construction and impoundments. It v1ill also be possible to 
predict \..;hat species \·rill be attracted to the region after 
construction, based on habit>at changes caused by construction 
(revegetation) or changes in water level. 

-·Non-Game Mammal Survey 

During 1980 trapline transects \'fill be established in each of the 
major terrestrial habitats in the vicinity of the proposed dam 
sites and in several wetland habitats. Censusing of shrews, 
voles and mice will be conducted using the North American Census 
of Small Hammals snap-trapping technique. Two parallel tr~ansects 
will be established, each a straight line, 289m. long, 
consisting of 20 trap stations. At each station, a maximum of 
three snap-traps and one pitfall trap \vi11 be set for three 
consecutive nights.. One late-spring/early-summer, one fall, and 
possibly one \'tinter census \·Jill be conducted on each of the 
habitat plots. Sampling vtill be conducted during 1980 and 1981 
of Phase I and continued through Phase II (1982 and 1983). 
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Habitat data at each trap site \'lill be gathered in coordination 
\·Tith that gathered for the avian studies, using the 
point-centered quarter roethQd, \'lith additional variables used to 
quantify g~ound cover and other microhabitat variables. If a 
\·tinter census is made, sno\'1 cover characteristics tlill be sampled 
(e.g .. ~ snow depth, density and hardness, layering, etc .. ). 

For each of the habitats censused, mammal species conposition and 
relative abundance will be calculated.. For each non-game manmal 
species of sufficient sample size, quantification or macro- and 
micro- habitat preferences \'li 11 be attempted. 

t1ore general methods will be used to quantify the presence of 
such species as the little bro\·m bat, collared pika, snowshoe 
hare, hoary marmot, arctic ground squirrel, red squirrel, and 
flying squirrel. \vithiD the study plots, the relati.ve amount of 
si ghti ngs and sign (burrow entrances, cone 11 middenS 11

!1 scat~ etc) 
will be tabulated, and attempts \·li11 be made to locate and map 
any concentrations of hoary r:1armot and arctic ground squirrel. 

Some random trapping will be conducted, as time and opportunity 
permit, in other parts of _the Upper Susitna River Basin and in 
lesser habitats not covered by the main plots, in order to pennit 
the· detection of species in the area that may not occur on the 
intensive plots. 
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Subtask 7.12.,. Plant.Ecology Studies_. 

{a) Objective 

To map and characterize the vegetation cover/habitat types 
occurring in the areas to be affected by the proposed Susitna 
Hydroelectric Project and to predi-ct impacts that \'lil1 result 
frrun the proposed faciiities. · 

"(b) Approach 

The Phase I (pre-license application) portion of the plant · 
. ecology studies will concentrate on the production of vegetation 
, cover/habitat type maps. These cover maps will be used in the 

plant ecology, wildlife ecology, and land use studies, and 
perhaps other disciplines. Phase I of the plant ecology studies 
will also include literature revie\'/s-; qualitative assessments of 
the major plant communities, succession studies, endangered 
species surveys, preliminary impact assessments, and the 
development of a Plan of Study for Phase II (post-license 
application). 

The plant ecology studies \'lill require coordination and input 
from other studies proposed by the Acres team. The coordination 
will primarily oe involved with personnel performing the faunal 
and hydrological studies., Coordination with federal and state 
agencies is also anticipated. 

(c) Discussion 

The characteri st icc; of vegetation/habitat types \'tit hi n an area is 
not only used for the prediction of impacts on plant communitiesl\ 
but also in predicting wildlife habitat removal and changes in 
land use patterns. Since the type maps \·till be utilized in a 
number of different studies, their development will be closely 
coordinated with the personnel involved fn these studies. The 
Dyrness and Vier·eck Class-Ification system modified to reflect the 
needs of other disciplines will be used as a basis for the 
mapping effort. Types .will be mapped on LANDSAT and high 
altitude (U2) photography. The scale of the photography and 
level of mapping will vary depending on the area under 
consideration. The map scales and corresponding areas of 
coverage proposed are 1:250,000 for the entire upper basin; 
1:63~360 for an area 10 to 12 miles on either side of the river 
from Devil Canyon to the Mclaren River, floodplain below 
·Talkeetna, and associated facility corridors; and 1:25,000 for 
the impoundment areas, floodplain between Devil Canyon and 
Talkeetna, and selected sampling areas below Talkeetna. Ground 
verification and qualitative assessments will be performed 
follo\·ling the initial mapping efforts .. _ Sens·ftiva habitats, 
especially wetlands and those containing .endangered or threatened 
species of plants, will be emphasized, and any natural landmarks 
(l) .. S. National Park Service Programs) in the area \vill also be 
noted. Literature reviews, a succession s:tudy, surveys for 
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threatened and endangered species, and preliminary impact 
assessments \·li 11 a 1 so be part of the Phase I Study.. A review of 
published literature and ongoing research Hill be performed to 
elucidate data voids, uncqver supplemental information~ and .. 
support findings. The succession study \iill be dir"ected towa.rd 
elucidating the temporal changes in riparian communities-and the 
causal factors involved in these changes. This information will 
aid in the prediction of impacts on faunal species, especially 
moose. Although there are no plant species presently listed for 
Alaska by federal or state authorities, as endangered or 
threatened, t\'tenty-seven species are under review by the U*S. 
Fish and vJildl ife Service for possible prot2ctione- For these 
species distribution and habitat information \'Jill be assembled 
from literature and herbaria sources. Known stations and· 
potential habitats for these species in the study area will be 
searched to determine the present status • ... 

The proposed studies \'lill be initiated early in 1980. Field \1ork 
will be performed in the June· to September per~iod of both 1980 
and 1981. Fie 1 d samp 1 i ng for the succession .5tudy and the 
mapping effort for the transmission and access corridors will be 
performed in the·latter part of 1981. 

Impacts on vegetation \'li11 be preliminarily assessed on the basis 
.of information gathered prior to license application. The 
prediction of vegetation impacts at this stage t-'lill rely 
primarily on vegetation cover/habitat-type maps. Acreage of the 
various cover types to be destroyed or altered will be 
estimated • 

.. 
(d) Schedule 

Weeks 8 through 117 

(e) Detailed Scooe of Work 

(1) ·Literature Revi e\'/ 

Cornprehensi ve searches of the sci enti fi c 1 iterature v1ill be made 
to generate a bib 1 i ograph ic and actual data base of the Susitna 
Region and on similar types of vegetation in Alaska and adjacent 
Canada. These studies will consist of literature searches in 
standard bib1iagraphic sources {Biological Abstracts, Wildlife 
Review, etc.)) data co 11 at ion from 1 iterature on methods and 
other studies of Alaskan vegetation, government institution 
reports, and vegetation impact ·studies in other northern 
.regions. 

~1ethods used in quantitative ecological studies of boreal forest 
or taiga in other northern regions will be included in the 
searchesC> Literature dealing vrith the effect of \'later level 
changes on riparian vegetation will also be reviev1ed. 
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The data base review will also include a revie\t of pertinent 
ongoing or proposed research. This information may be used to 
supplement or support finding.s of the proposed plant ecology 
studies 'O:nd may perhaps require a redirection of efforts. 

Part of the data base review will also include coordination with 
personnel involved in other aspects of the Sus itna Hydroel ect'ric 
Project. Input will be requested from other associated 
disciplines on schedule:. methods, and types of data being 
collected. Ve£etation information on data \'li11 be disseminated 
at the request ~f personnel in associated disciplines when it is 
available. · It ·~s anticipated that data exchange will primarily 
be involved with personnel in the hydrological and faunal · 
studies. 

(2) Vegetation Cover/Habitat MapJ2in ... g_ 

LANDSAT imagery and high altitude (U2) photography will be used 
to map vegetation/habitat types in the Susitna River Basin. The 
vegetation .is primarily boreal forest types and upland tundra. 
This type of photography has proved adequate to delineate the 
types occurring in the area according to recent experi~nce of 
staff of the Alaska Agricultural Experiment Station, in 
conjunction with the River Basin Cooperative Survey. 

Vegetation cover/habitat maps will be produced at various scales. 
The entire Upper Susitna Basin will be mapped at a scale of 
1:250~000. LANDSAT imagery will be used as a basis for this 
mapping. Huch of this area has already been mapped for the 
Denali Planning Unit Remote Sensing Project. It i~ ~nticipated 
that· these existing maps \>Ji 11 be incorporated into the proposed 
mapping effort, \'lith any areas that are not currently mapped 
being covered under the proposed mapping effort. These 
vegetation. maps v1i 11, hovJever ~ be modified so that the , 
classificat-ion scheme will more appropriately match that. 
envisioned for the proposed mapping effort. 

~ . 

Vegetation cover/habitat maps, to a scale of 1:63,360 \vill be 
produced for an area 10 to 12 miles on either side of the Susitna 
River from the Devil Canyon Dam site to the confluence of the 
Hclaren River. Imagery enlarged to a scale of 1:63,360 will be 
utilized for this mapping effort. This area \vil1 be mapped 
primarily for use by personnel involved in the faunal studies, 
especially the big game studies. USGS topographic maps, \·thich 
are available for this area at the 1:63,360 scale, will be useful 
in field orientation when used in conjunction with the cover 
maps. If possible, the cover maps will be printed over their 
corresponding topographic maps for use by field personnel .. 

The impoundment area and the downstreairt f1 oodpl a in from Devil 
Canyon to Talkeetna \vi11 be mapped at a scale of 1:25,000, since 
these \'/ill be the primary areas of direct impact. Some selected 
moose habitat areas upstream and downstream will also be mapped 
at this scale for use in the moose habitat and successional 
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studies. This mapping effort is detailed in later sections. Th~ 
photography to be utilized for the 1:25,000 mapping will be 
enlarged from existing color infrared (ClR) obtained from NASA U2 
flights.. This scale \1as selected because.the u .. s .. Geological 
survey is mapping Alaska at this scale. Also, an enlarged scale 
of this nature has been requested by the Alaska Department of 
Fish and Game for use in the big game studies. 

The two r-emaining areas for which vegetation cover/habitat maps 
will be produced will be the downstream floodplain below 
Talkeetna and the selected transmission line and access road 
corridors. In these areas, maps \vill be produced at a scale of 
1:63,360. Much of the do\'mstream floodplain has already been 
mapped by the Soi 1 Conservation Service as a part of the Sus,itna 
River Basin Comprehensive Study, and their mapping will be 
incorporated in the proposed mapping effort a. The do\'mst ream 
floodplain is being investigated primarily because of potential 
changes in fl ovt .regimes after the dams are constructed. 
Alterations of flows may result in changes in succe.ssional 
trends, \vhich may affect the potential of this area to provide 
key habitats for important \'li 1 dl i fe species, such as moose. 
Additional mapping and studies specific to successional trends 
are discussed in greater detail ·in the sections entitled Moose 
Habitat Evaluation and Succession Studies. 

The classification system to be utilized for the mapping is the 
system developed by Dyrness and Viereck. The mapping will he to 
the 3rd and 4th level of this system. It is anticipated that 
this system will be modified to increase its application and 
usefu 1 ness for fauna 1 studies. An attempt 1t1i 11 be made to factor 
in parameters, such as physiognomy (over~all grov1tb form}, that 
\vill help attain this goal. Several of such parameters have been 
identified by the U.S. Fish and Hildlife Service during the River 
Basin Survey. Personnel involved in this study \vill be contacted 
for their input into the proposed classification scheme. 

Preparation of the vegetation cover/habitat maps will begin in 
early 1980 \'lith the acquisition of lANDSAT and presently 
available CIR aerial imageryo These photographs will yield 
delineation of vegetation types in the Susitna River Valley \'lhich 
\'/ill be preliminary and require extensive field verification. 
The initial mapping effort \'Till attempt to delineate the 
occurrence of wetland areas. This will be done to aid in the 
compliance with Section 404 of the Clean ltJater Act prior to 
surface disturbing activity. 

Field verification of vegetation types will be performed during 
the 1980 and 1981 field seasons. Respective land areas 9overed 
by each vegetation/habitat type in the impoundment areas \'/ill be 
determined by manual planimetry or computer integration frau the 
LANDSAT imagery. A table shm"'ling the acreage of each vegetation 
type and percent of total study area acreage \·lill be prepared. 
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The vegetation mapping Vii 11 begin at the commencement of the 
study.. The different vegetation coverihabitat maps \•Jill be 
completed at different times during the Phase I effort. At the 
present ~:ime~ the fo1lovling schedule is anticipated: the 1:63,360 
moose zone map at 3 to 6 months from start of study; the 1 :25~000 
direct impact area map at 9 to 12 months from commencement; and 
the 1:250,000 upper basin map at 12 to 16 months from initiation 
of study. A schedule for completion of the mapping for the 
downstream floodplain and moose habitat studies is presented in 
the Succession Studies section. 

{3) Qualitative Assessment 

For the Phase I studies, the descriptions of the major plant 
communities/habitat types vii 11 be based 1 arge ly on qua 1 i tat i ve 
assessments of the types-mapped. These assessments basically 
involve \talk-throughs of each type in the field with 
.observational information obtained on characteristics~ such as: 
dominant species composition, species abundance, estimated 
heights·, estimated percent cover, unique trends or mosaics, etc. 
Relationships of types to topographic, geologic, and edaphic · 
factors \·lill also be noted. A 1 ist of the plant spec1es 
encountered during these assessments will be produced, with 
identifications checked in floristic works available at this time 
and knm-1n collections of Alaskan plants in herbaria. 

The qualitative assessments will probably be performed during the 
1980 and 1981 field seasons in conjunction with ground truth 
surveys for the cover mapping and/or endangered or threatened 
plant species surveys. In order to avoid sno~·/ cover, the. field 
season will be from June to September. 

(4) Moose Habitat Evaluations 

Impact prediction for several animal species will be ~ependent, 
to a certain extent, on the vegetation cover/habitat maps .. This 
is especially true for important big game species such as moose. 
However_, the total acreage of habitat, especial'ly key \"..inter 
habitat_, is not only factor involved.. Total available brm~se~ 
browse quality., utilization, community trends., and othe:r factors 
that are based on the information obtai ned from 1 iterature and 
quantitative vegetation sampling methods are necessary for the 
prediction of impact on moose. 

Phase I of the habitat study will be 1 imited pr·imarily to the 
production of vegetation cover/habitat maps that will provide 
acreage, location, and distribution information on habitat ty;:>es 
for use in faun.3l studies. The areas to be mapped, map scales_, 
and classification scheme have resulte~ to a certain extent, as 
detailed in the vegetation covet/habitat mapping section, from 
input of the personnel involved in the faunal studies. The 
quantitative information required for more detailed impact 
predictions will be obtained during the Phase II effort. 



I 
I 
I 
I 
I 
•• 
I 
I 
I 
I 
I 
I 
I 

·~ 
I 
.I 
I 
I 
I 

The one exception is the quantitative data that \·/ill be coll,eeted 
during the successional studies. Details on this effort are 
provided· in the following section~ 

(5) Saoccession Studies 

The· succession studies Nill be directed primarily towards 
identifying the interrelationships between the existing river 
characteristics and the perpetuation of key moose habitat in the 
floodplain of the Susitna River. Certain vegetation 
cover/habitat types, especially \·lill ow and balsam poplar types;, 
found on the floodplain of the Susitna River provide important 
winter moose habitat. These types are thought to be mantained by 
certain river characteristics, such as annual or catastrophic 
flooding. The proposed project will alter the flow regimes of 
the river and may, therefore, cause change·s in the types of 
vegetation that will eventually dominate that area. This may-> in 
turn, either incre-ase or decrease the capacity of the area for 
important wildlife species, such as moose. 

The area of ·most concern for the succession studies will be the 
downstream-floodplain below Talkeetna. What the impacts will be 
in this area is not known~ because of the present lack of 
biological information on these systems and the absence of 
defined flow regimes that will result from the proposed action. 
It will be the purpose of the succession studies to attempt to 
establish historical trends in succession for this area and to 
identify causal factors in sufficient detail that tTill permit a 
knowledgeable prediction of the magnitude of the downstream 
impacts. 

The approach that \'lill be used for the succession studies will be 
to gather information fr·om specific 1 i teratur·e surveys; interpret 
existing current and historical aerial photogtaphs for changes in 
vegetation over- time; relate the vegetation changes in 
hydr·ological changes, topography, soils ar:td perhaps other 
physical factors; and collect information on age and community 
structure for selected habitats of various agesu 

Specific s~arches will be performed for pertinent published 
literature and ongoing research an succession. Literature on 
selected important species will be collected and reviey1ed. For 
these species information on root systems, ability to withstand 
flooding, shade tolerance, ability to pioneer areas, etc., will 
be important in the succession studies. Part of the literature 
revie\'1 v1ill also include the identification of types and sources 
of available historical aerial photographs and hydrologi.cal 
infor·mat ion. 

The vegetation mapping effort for the succession studies \'-Jill 
basically involve the production of vegetation cover/habitat maps· 
from current and variously-aged aerial photographs, a comparison 
of vegetation changes over time, and an investigation of the 



I 
'tf; 

. P-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
•• I 

I 
•• 
I 
I 
·I 
I 
I 

,., 

relationships of these changes with hydrological changes and 
other physical factors, such as topographic aJd edaphic • 

The vegetation cover/habitat type mapping vlill be performed on 
selected historical aerial photographs. Information on the type, 
age, coverage and other factors related to the usefulness uf the 
historical aerial photographs \'li11 be reviewed in conjunction 
l'Jith the available historical hydrological information in order 
to select·the aerial photographs that will be utilized. The 
1:25,000 photographs to be used in the impoundment areaswi1l 
fomt the base for the current aerial photographs. 

The vegetation mapping for the succession studies \'/ill not be 
performed for the entire floodplain area, but in selected 
sampling areas. It is anticipated that these areas in bands· 
running across the floodplain perpendicular to the long axis of 
the river \~Jill be mapped at a 1:25,000 scale between Talkeetna 
and the mouth of the Yentna River. The number and location of 
these bands vJi11 be based on a number of biological and physical 
factors,including: moose utilization> vegetation types, soils, 
hydrological sampling locations, and river characteristics .... 

Once- the mapping in these selected bands is completed for all 
the different-aged aerial photographs involved, a comparison of 
the changes that have occurred over time l'Ji11 be made.. These 
maps will be analyzed v1ith past hydrological information~ such as 
flood flm·1 records and other information on physical factor-s to 
see if correlations exist among the different factors involved., 

The succession studies wi 11 require a certain amount of field 
sampling. The sampling-will be directed towards aging 
communities, gathering observational information, and detennining 
species composition and structure of the variously-aged 
COITI!JUnities. Some physical information wrn probably also be 
col1ected during the field effort. ~ 

Community age i nformat ·ion will be obtai ned by counting the nur:1ber 
of annual rings on.cores of the dominant woody vegetation .. The 
additional sampling methods to be utilized for this portitln of 
the study will be selected during the first year following 
literature reviev1s and input from personnel involved in faunal 
studies. The field sampling will be performed primarily during 
the 1981 field season. Areas to be sampled \·till be selected in 
the impoundment area and t.~e-'dovmstream floodplain. In the 
downstr·eam floodplain the sampling areas will probably be \-tithin 
the selected bands that vii 11 be mapped as part of the mapping 
effort. 

. 
Data ·gathered from the succession studies will be used in the 
preliminary impact prediction of the proposed action. 
Information on flm·1 regimes and predicted changes in hydrological 
characteristics downstream will b~ utilized in an attempt to. 
ans\·ler the downstream impact question. This effort \'/ill be . 
performed in the latter part of 1981 \·/hen succession information 
is available and flow regimes from the project have been defined. 

0 
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{6) Corridor Selection 

The selection process for the transmission and access road 
corridors is detailed in ~ubtasks 7 •. 09 and 7 .. 14, ·re-spectively. 
Input from the plant ecological studies will be made into these 
tasks. In the initial route selection analysis, the alternative 
routes will be evaluated on a superficial basis for major 
vegetation constraints (e.g. stations of proposed endangered 
species, unique habitats, etc.).. Once the primary routes have 
been selected for these facilities, they will be cover mapped as 
detailed in the Vegetation Cover/Habitat f1aps section.. This 
mapping effort is anticipated to be performed in the latter part 
of 1981 .. 

{7) Endangered Species Surveys 

Presently there are no plant species .. 1 isted by federal or state 
authorities as endangered or threatened in Alaska. However~ 
twenty ... seven species are being revi e\'/ed by the Fish and Hi 1 dl i fe 
Service for protection under the Endangered Species Act of 1973. 
For these species distribution and habitat information will be 
assernb led from 1 i teratu re and herbaria sources. Knovm stations 
and potential habitats for these species in the study area \'lill 
be searched to determine the present status. 

{8) Impact Asse?sment 

All identified potenti~l impacts of the proposed projects on 
vegetation will be discussed· in the reports. The accuracy of 
impact predictions will vary depending upon the area under 
consideration. For the impoundment areas ,and access road and 
transmission line rights-of-way, accurate values of the total · 
acreage of each vegetation type to be affected (inundated or 
traversed) by the proposed facilities can be determined. The 
effect· of the proposed facilities on downstream floodplain 
ve.getation Vlill be more difficuit to. acCtlrately predict. 

In the downstream area plant ecological information \·Jill be used 
in conjunction with various physical data to aid in predicting 
changes. Depending upon the accuracy \'lith \·Jhi ch the botany 
personnel feel that they can pr·edict vegetation changes, a map 
i ndi cat i ng type and extent of changes may be produced. 
Supplementary field information required for predicting impacts 
will be acqui r·ed during the 1981 f-ie 1 d season. 

(9} Phase II POS Development 

The license application submission to·the FERC in 1982 will 
contain a Plan of Study for"' the Phase II plant ecology studies. 
The deve 1 opment of this POS \'lill be a part of the Phase I effort_ 
and will be based on the experience and kno\oJledge gained in the 
Phase I effort. 
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Suhtask 7.13 - Geological Analysis 

This subtask will be completed as part of the studies conducted ~nder 
fask 5 - Geotechnical Exploration. 

} 
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Subtask 7~14 - Access Road Environmental Analxsis 

(a} Objective 

To provide input into the selection of an access road route that will 
be environmentally sound and to provide an impact assessment of the 
preferred route .. 

(b) Approach 

This .subtask will initially involve the comparison of alternative 
routes. Major environmental constraints will be mapped along the 
various proposed alternative routes. oOne preferred route will then be 
selected that \.-Jill be feasible from environmental, economic and 
engineering viewpoints. Direct and indirect impacts of the propose(. 
action will be discussed in the environmental report. 

(c) Discussion 

The first part of this subtask will be the screening of alternative 
routes. The screening process \'li11 be a coordination effort bet\·ieen 
R&M Consultants~ Inc., Acres and TES. R&M and Acres will initially 
propose various viable alternative routes or areas where viable 
alternatives could be proposed.. TES will then provide a map or a 
discussion of the various major environmental constraints·, (cultural 
resources, critical wildlife habitats, wetlands, habitat for 
endangered or threatened species, etc.) in these areas~ A proposed 
route ~'lfll then be selected taking environmental, engineering and 
economic concerns into consideration. 

Once a proposed route is selected) more detailed environmental 
information will be collected for that specific router Examples of 
environmental information include a vegetation cover map, wildlife 
habitats, available biological information for any water bodies 
crossed and other pertinent environmental information. 

Impacts of the proposed access road will be presented. The impacts of 
associated activities, such as the acquisition of fill material, Nill 
be addressed. Socioeconomic, land use, and recreation impacts related 
to increased access to the area will also be discussed. 

The comparison of alternative access roads will _be performed primarily 
in the first year. More detailed information on the proposed route 
will be collected during the second summer. 

(d) Schedule 

Weeks { through 112 -I . 
v· 

\ 
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.§ubtask 7.15 - Preparation of FERC License Appl jcatip~ F:-_hibit 

(a) Objective 

To compile and organize the reports of all the various environmental 
disciplines into one environmental report required for the license 
application submission to the Federal ·Energy Regulatory Commission. 

(b) Approach 

The collation and organization of the various environmental reports 
into a license application environmental report will require keeping 
abreast of the changes in regulations, report format and 
implementation procedures throughout the project period. An 
environmental report commensurate with the regulations in effect 
during the time of submission will then .. be prepared. 

(c) Discussion 

An environmental impact statement for the proposed Susitna River 
Project is required under various Commission Orders of the FERC, and 
in accordance with the National Environmental Policy Act (NEPA). 
Presently the FERC regulations pertinent to the environmental studies 
are Exhibits R, S3 V and W. For major hydroelectric projects, these 
Exhibits are currently being reorganized into Exhibit E
Environmental. Officials of FERC are· not certain as to \'Jhen the 
reorganization wi 11 be camp 1 eted, but it \-Ji 11 be effective before 
application submission for the Susitna Project. 

As the project progresses any revised envit·onmental 1 egi sl ation 
pertinent to the proposed project will be obtained. These 
regulations will be reviev1ed and action taken to insur·e compliance as , 
~art of the Coordination Suhtask (7.01). 

Regulations in effect at the tim~ of the permit app1icction \till be 
used for preparation of the exhibit for the environmental report. 
A 1 though the format of the en vi ronmenta 1 report wi 11 depend u~nn the. 
revised regulations, it is anticipated that the FERC environmeJltal 
report outline will follow the recently effective (July 30, 1979) 
Implementation of Procedural Provisions promulgated by the Council on 
Environmental Quality. Certain parts of the reports for the various 
disciplines will be summarized or reorganized to meet the 
requirements .. Sections·tying different disciplines together will 
also be prepared. 

(d) Schedule 

Weeks 109 through 126 
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A.5.9 .... TASK 8: TRANSMISSION 

(i) Task Objectives 

To select the transmission route and produce conceptual designs 
and cost estimates for the FERC 1 icense application for the 
following project components: 

- Transmission line linking the project damsites to Fairbanks and 
Anchorage, with potential intermediate stations to feed local 
communities · 

- Substations, with particular reference to the two major 
tenni na1 s at Fairbanks and Anchorage, together with a suitab1 e 
design for intermediate load points 

- Dispatch center and communications system 

(ii) Task Output 
0 

During 1980 

Issue a design memorandum outlining the resuits of the Acres 
review of the 1979 IECO report and a preliminary screening of the 
routes identified in that report. 

During 1982 

Basic design information dealing with the following aspects: 

- Transmission-line voltage level 

.Tower types 

.Route map 

.Conductor data 

.Insulation levels 

.Construction access 

.Constructidn schedule 

.Cost estimates 

- Substations 

.Single-line diagram for each main type of substation 

.General arrangement drawings 

.Transformer criteria 

.Circuit-breaker criteria 

.Outline of relay protection philosophy 
• Cost estimates 
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- Dispatch Center and Communications 

.Location and size of center 
• Level of automation proposed for .remote stations 
.Extent of real-time functions required 
~Type of corrmunication channel proposed together with 

· appropriate data transmission rates 
.Basic type of software 
.Man-Machine interface 

In addition, descriptions of the design studies wi.ll be written 
for inclusion in the Project Feasibility Report, and documention 
for the FERC 1 icense application will be prepared. 

(iii) List of Subtasks 

8.01 - Transmission Line - Corridor Screening ~ 1980 

8.02 - Eiectric Systems Studies 
. 

8.03 - Transmission Line - Route Selection - 1981 

8.04 - Tower, Hardware and Conductor Studies 

8.05 - Substations 

8.06 - Dispatch Center and Communications 

8.07 - Transmission Line Cost Estimate 

'(iv) Subtask Scope Statements 

Our basic approach to the work outlined in this task will 
initially be to review the 1979 IECO reports with respect to their 
approach and their level of detail. Following this, we will 
undertake more detailed study and conceptual design up to a level 
appropriate for FERC license and for basic technical and economic 
feasibility. 

Included in this work will be the utilization of such geologi-c 
(Task sr and climatologic (Task 3) field data as can be obtained 
during that study period. We also propose an extensive field 
reconnaissance during 1980 plus mapping a limited selection of key 
sections of the various corridors (Task 2). 

The field reconnaissance~ review of the IECO studies, and · 
preliminary screening of the corridors will take place during 
1980 {Subtask 8.01). During this period we ·will a1 so start the 
electric system studies (Subtask 8.02). During 1981 the general 
location of the transmission line route(s} within the selected 
corridor(s) will be established {Subtask 8 .. 03) and conceptual 
designs produced. Design studies and cost estimates for the 
Towers, Hardware and Conductors (Subtask 8.04), Substations 
{Subtask 8.05), and Dispatch and Communications Center (Subtask 
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8.06) \Vill also be developed. Particular attention will be 
devoted to producing feasibility-type cost estimates and to 
reconcile the differences between previous estimates made by IECO 
and the Alaska Power Administration. 
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Subtask 8.01 -Transmission Line C()rri9or .Screening - 1980 

(a) Objective 

To review the 1979 IECO report initially, to eliminate some of the 
less attractive corridors, to identify such considerations of route 
selection that may require additional work and to plan the 1981 field 
data collection. 

{b) Approach 

This activity will involve an extensive.field reconnaissance of 
selected potential corridors. ~le also anticipate being given 
full access to all available IECO data with regard to system studies 
{load flo\'t, etc.) and also structural studies of towers if such 
exist. This subtask would also include a detailed review of the 
economics of a de ~lt2rnative. 

Once the above-mentioned review studies are completed, a preliminary 
screening study will be undertaken to eliminate the obv.iously less 
desirable corridors from further consideration. The corridors 
selected for further study will be identified as bands on the 
one-inch-to-one-mile mapping and made available as input for the· 
biological and foundations studies. The centerline of these bands 
will be marked upon existing photography coverage. This, together 
with the marked-up one-inch-to-one-mile maps, will be used to direct 
the high aerial photographic program which will provide specific 
coverage along the potential routes. 

The preferred corridors will be made available in time for the start 
of the 1981 summer survey season so that the required geological 
exploration and mapping work can be undertaken. For this stage of 
the work) we propose to define a number of key sections of the 
various corridors for mapping in the 1981 season. Such sections 
will be chosen as being typical of the various features of the 
corridor, muskeg, permafrost, steep grades, etc. For the purposes of 
the present submission, we propose that each section be between 5 and 
10 miles in length and that up to 10 such sections be mapped. 

{c) Discussion 
.. 

The prescreening a~tivities will be carried out on the basis of the 
following considerations: 

- Review of all background data (USBR, IECO,etc.). 

- Assessment of differential costs as determined by geological or 
climatic considerations. 

- Relative assessment of environmenta.l considerations, land use, 
etc • 

- Review of power system related aspects such as the number of 
intermediate load points to be served. 
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We anticipate that this prescreening process will allow us to 
eliminate approximately 75 percent of the currently identified 
routes. 

(c) Schedul~ 

Weeks 11 through 52 

• 
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Subtask 8.02 - Electric System Studies 

(a) Objective 

0 

To ensure that the electrical aspects of the project design are 
integrated with the existing Railbelt area power systems and to 
design an electrical power system which is reliable and economic. 

(b) _Approach 
. 

The following steps will be carried out: 

- Review all previous studies {including source data and computer 
outputs if available) 

- In the event that no load-flow studies have as yet been done, the 
following data would be obtained from the APA and other utilities: 

-- generating station plant capacity 
-- transmission. line impedances 
-- substation transformer capacities and loads 

- Obtain information from the load forecasting study (Task 1) 
including details of·the following: 

--existing load conditions 
--historical load growth 
--load and energy projections 
--daily and annual load duration curves 
--location of load centers 

-Meet with APA, the Alaska Power Administration and the Railbe.{t 
utilities to obtain system data and review of proposed futurf~ 
expansion at the utility level • 

Determine economic and security criteria and revie\•1 with APA. 

- Determine main and intermediate substation locations and 
capa~ities. 

- Establish transmission line requirements, including most economical 
vo 1 tage 1 eve 1 s together with conductor sizes amf appropriate 
spacings. 

-Perform preliminary load flow studies to verify transmission.system 
configuration and parameters.G 

- Determine line energizing and compensation requirements. 

- Establish general electrical equipment specifications such as: 

-~insulation levels 
--equipment ratings and cunnections 
--transformer tap ranges 
--switchyard ·single-line diagrams 
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Acres has de.vel oped a comprehensive set of computer programs which 
wfl1 be employed to assist the foregoing· studies. These programs 
include: . 
- Load-flow - Newton Raphson Method (Acres Program No. EL 012) 

- Three-Phase Short Circuit (Acres Program No. EL 020) 

-Transient Stability (Acres Program No. El 030) 

- Dynamic Stability (Acres Program No. EL 034) 

-· Transmission Line Dynamic Overvol tages (Acres Program No. EL 831) 

- Conductor Thermal Current Rating {Acres Program No~ EL 834) 

The studies will identify the basic transmission line requirements 
and characteristics of electrical substation equipment, generation 
equipment and relay protection. 

(c) ·Discussion • 

We anticipate that during 1980, load-flow studies would be made for a 
variety of preliminary system configurations. During 1981, these 
1 oad flow studies would be refined to represent the preferred system. 
During the latter period, short circuit and stability studies would 
also be carried out. 

A study of potential grounding problems associated \'lith permafrost as 
experienced at Prudhoe Bay and the effect on protective ground 
relaying would also be undertaken. 

(d) Schedule 

Weeks 20 through 120 

. . 
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• Subtask 8.03 - Transmission Line 7 Route Selection 1981 

(a) Objective 

To identify two selected routes, each about a half-mile wide, one 
from the project sites to Anchorage and the other to Fairbanks. 

(b) Approach 

(c) 

The alternative corridors carried forward from Task 8o0l will be 
subjected to a further process of elimination and a final route 
selected. Input to this task will be obtained from the following: 

- Preliminary environmental studies (Task 2) including aesthetic 
considerations 

- land use studies {Task 7) 

- Mapping of key sections (Task 2) 

-.Climatological studies (Task 3) 

- Identification of seismic problems (Task 4) 

- Geotechnical exploration (Task 5) 

Geotechnical footing design (Task 6) 

The possible ·advantages to be obtained fran a staged construction 
sequence will be evaluated. _If appropriate~ separate routes for 
future stages will be identified. The result of this study will be 
the selection of a complete route, approximately a half-mile wide. 

Discussion 

In arriving at the final route selection, the following potential 
design difficulties peculiar to cold climates will .be taken into 
account. 

Damage to footings due to frost heave and. muskeg conditions. It is 
known that such problems have been encountered on other transmission 
lines, specifically on the 230-kV lines between Twin Falls and 
Labrador City. In designing the 735-kV Churchill Falls lines, Acres 
successfully solved these problems by the choice of guyed towers and 
the careful selection of routes and anchor details. 

The possible effect of permafrost conditions on route selection will 
also be taken into account. - · 

The possible need to contend with extremely high wind velocitfes .such 
as those encountered at Snettisham will be reviewed. Such winds 
cannot normally be accorm1odated in the design of the transmission 
line. This problem can be solved by rerouting and stockpiling a 
.number of spare towers. 

(d) Schedule 

Weeks 60 through 120 
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Subtask 8e04 - Tower, Hardv1are and Conductor Studies 

(a) 

(b) 

Objective 

To select the most appropriate tower configuration, hardware and 
conductor a-f rangements for the 1 ine. 

~pproach 

The existing data contained in previous studies, particularly the 1979 
IECO report, will be taken into account in developing the following. 

(1) Design Criteria 

We wfll establish basic design requirements using the data from 
field studies and system studies. These include climatologic 
{Task 3), geotechnical (Task 6) and electrical parameters 
(Subtask 8. 02). 

(2) Towers 

We will establish security levels and other line performance 
levels and select overload factors for various loading 
conditions. Nonclimatological load parameters; i.e., broken 
wire, construction loads etc., also will be determined. 

We will conduct a study of tower-types this will involve a 
preliminary review of the different types and construction 
materials available and the associated transportation 
requirements. The types considered include rigid and guyed 
towers and wood-pole H-frames. The geometry of tower outlines 
based on electrical clearances will be developed. Based on this 
study, a representative range of tower types will be determined. 
In the event that a staged construction sequence is found to be 
desirable, the relative economics of double-circuit towers versus 
two single-circuit towers will be assessed. 

Tower loads will be established.. Those include average span~ 
wind span, weight span, broken wi're and stringing and maintenance 
requirements. 

(3) Footings 

Design cr·iteria will be determined from the results of 
geotechnical field investigations. We would undertake conceptual 
designs of alternative types of footing for the family of tower 
types selected. 

(4) Miscellaneous System Features 

The conductor would be selected taking into account electrical 
requirements {including evaluation of.losses} and mechanic~ 
strength .. 

'. 



I 
I 
I· 
I 
I 
I 
I 
I 

:I 
I 
I 

--1 
I 
I 
I 
I 

-I 
I 
•• 

The environmental effect ofe.audible conductor noise and RIV and 
TIV will be assessed. 

The basic insulation level (BIL) will be established and the 
type, number and configuration of insulators selected. 

In the event that wood-pole construction is selected, the 
possible economy of el imi nati ng the overhead ground will be 
considered. 

Line hardware, the choice of arrangement for suspension, dead end 
and jumper assemblies will be selected. Grounding requirements 
will be determined and suitable arrangements for lir1e and towers 
developed. 

(c) Discussion 

Acres has extensive experience in transmission line design for regions 
with cold climates, deep frost penetration of the ground and 
permafrost conditions a This will provide a solid base for developing 
a sound design for the various elements of the transmission system • 

. 
Optimization of the design will be assisted by our 11 in-house" computer 
program TROP which is a transmission optimization program& This 
program is supplied with the basic design requirements as input data 
and determines conductor sags, tensions, tower loads, voltage 
gradients~ losses (including corona), for a series of alternative 
situations i nvol vi ng variations in conductor type and size, span 
length and climatological conditions. On the basis of conceptual cost 
information, it is used in the evaluation and choice of the most 
economical conductor size and the optimum average span for the line 
analyzed. 

(d) Schedule 

Weeks 81 through 120 
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Subtask 8.05 - Substations 

(a} .Qpjective 

..... -. . 
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To provide conceptual designs and cost estimates for the major 
tetiflinal subtstat ions at each end of the system, together with typical 
designs for substations at the intermediate load points. 

{b) Approach 

From the Electrical Systems Studies (Subtask 8.02} parameters will be 
obtained~ which will be employed in finalizing station single-line 
diagrams, equipment specifications and configurations, philosophy of 
operation and control of the substations. Early decisions \'lill be 
made on whether to man the substations or depend on automatic 
operation with supervisory control of switching equipment. 

The chas·en arrangement will be reviewed to ensure that it complies 
with system, environmental and operational requirements. r~ajor 
equipment'characteristics will be determined and sketches will be 
produced to allow cost estimates to be prepared. 

Details of the substations and switchyards will be determined and will include: 

- single-line diagrams 
- transformer capacity 
- typical substation layouts and arrangements 
- shunt reactors (when required) 
- auxiliary station service 

{c) Discussion 

The layout of the substations will be coordinated with the 
tr "smission line entry. For aesthetic, climatic and land management 
reasons, gas-insulated substation layouts will be examined. Final 
select·ion of gas-filled or conventional type will be made once the 
location of the substations is determined. 

(d) Schedule 

I Weeks 65 through 120 

I 
I 
I 
I. 
I 
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Subt!tsk 8.06 - Di_spatch Center and Communications 

(a) Objective, 

To produce a conceptual design and cost estimate for a computerized 
control and dispatch center that will provide reliable and secure 
operation of the proposed Susitna development and the .Anchorage
Fairbanks transmission link. Appropriate communications for the 
center will be included. 

(b) Approach 

The Susitna River Basin projE:ct will introduce considerable 
hydroelect·ric generating capacity into a predominantly thennal
electric generating system. It is proposed to interconnect the 
Fairbanks area with that of Anchorage., thus developing a larger power 
system than the two existing systems. To make effective use of 
facilities in the enlarged power pool, a dispatch center with reliable 
colllTlunication system will be required. The following studies 
will be undertaken during the feasibility stage: 

- Review and previous studies related to system control and 
communications in the Railbelt area. 

-Collect data on existing corrmunications and system control practised 
by the Railbelt utilities. 

-Meet with the Alaska Power Administration. and the utilities to 
discuss future or committed plans with respect to control centers or 
conmuni cati on.s systems. 

- Propose a range of alternatives to achieve the goal of providing 
effective control of the power pool. The cost of these alternatives 
will be estimated and compared in a report • ... 

- Examine various degrees of sophistication and schedules and prepare 
estimated costs for introduction. 

- Consider the question of which agency will have overall operating 
responsibility. 

- Select a system and prepare conceptual designs and cost estimates. 

(c) Discussion 

It is necessary to define overall responsibility at the beginning of 
this phase of the work in order to establish the criteria for choosing 
the most suitable scheme. 

The dispatch center and a comprehensive corrmunicati ons system will 
provide the following functions: 

i 
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- Real time monitoring of system conditions 

- Enhancement of system security 

- Economic dispatch of generating facilitiesS\ both thermal and hydro 

- Monitoring of transmission loads 

- Economic dispatch of intertie power 

- Provision of supervisory control for selected unattended 
substations 

In our opinion, considerable advantage can be derived if the Railbelt 
power interconnection is operated with a central dispatch center and 
the complementing corrmunications channels. 

~ 

Arrangements \'li11 be made to enl i.st the services of specialized 
consultants such as Energy and Control Consultants from California to 
assist Acres and to review this section of the preliminary report. 

(d) Schedule 

Weeks 65 through 120 

Q 

.. ... . . . . 

. .' . . 
·. •.. . 
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Subtask 8.07 - Transmission line Cost Estimates 

(a) Ob;i ecti ve 

To arrive at a feasibility estimate type of cost of the transmission 
system. 

(b) Approach 

Utilizing Acres• experience in northern construction "logistics, a 
capital cast estimate will be prepared for the construction of the 
lines. Special care will be taken to fully reflect the need to 
respect strict controls on construction activities, to control 
environmental impacts and carry out a mitigation program during and· 
following the completion of construction. 

(c) Discussion 

Costs of the procurement of material and their shipment to site will 
be carefully evaluated by investigations and supplemented by enquiries 
of competent suppliers. 

Acres• -estimates of costs for construction will be refined by the 
involvement of experien.ct?d contractors who will be asked to provide 
input regarding construction logistics and schedulec 

(d.) Schedule 

Weeks 20 through 120 

' 
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A .. 5.10 - TASK 9: CONSTRUCTION COST ESTir·1ATES AND SCHEDULES 
' ,. "' 

- (i) Task Objectives 

· To develop comprehensive, contractor-type, construction cost 
estimates for each major element of the recommended Susitna Hydro
electric Project, detailed engineering and construction schedules 
and an associated analysis of potential contingency constraints and 
impacts. 

(ii) Task Output 

The primary outputs of Task 9 wi 11 be cost estimate summary reports 
and construction schedules appropriate for inclusion in Task 10) 
FERC Licensing documentation. The final versions of these documents 
wi 11 be submitted for review and approval by A 1 ask a Power Authority 

' on or about Week 126 of the Study. These documents wi 11 be suitable 
for continuous updating and/or modifications duri.ng the subsequent 
study period through commencement of canst ruction and for use. in 
preparation of engineers' estimates during the construction and 
equipment supply contract bidding phases of the project. 

Preliminary cost estimates and schedules will be the subject of 
design transmittals issued on or about Week 60 of the Study for" 
inclusion in the Development Selection Report under Task 6e 

(iii) List of Subtasks 

Subtask 9o0l - Assemble Cost and Schedule Data, 
Subtask 9.02 - Prepare Preliminary Cost Estimates 
Subtask 9.03 - Prepare Cost Estimate Update 
Subtask 9.04 - Develop Engineering/Construction Schedule 
Subtask 9.05 - Perform Contingency Analysis 

( i v) Subtask Scope Statements 

The primary purpose of Task 9 is to pro vi de the basis for more 
detailed planning, marketing and financing of the Susitna Project 
during the period following submission of the FERC License Applica
tion through commencement of construction. The development of these 
estimates and schedules prior to license application and the 
relationships bet\'/een Task 9 and other task activities are illus-
trated in the ~1aster Schedules, Plates A7 .1 and A7 .2. This portion 
of the study will be divided into t\IIO parts. The initial part of 
Task 9 activities will be used to establish the information systems 
and basic mechanisms necessary to develop the cost estimates and 
schedules for selection of the optimum Susitna development. The 
second part of Task 9 activities will be devot·ed to the incorpora
tion of more up-to-date infor.mation and appropriate revisions of the 
estimates and schedules prior to submission of the FERC License 
Application. For ongoing cost estimating and scheduling purposes, a 
continuous exchange of information \'lill be necessary with Task 2 -
Surveys, Task 5 - Geotechnical Exploration, Task 6 - Design Develop
ment, Task 7 - Environmental Studies and Task 8 - Transmission 
activities. 
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For purposes of the current Plan of Study, development of Task 9 
activities has been based on the assumption that the optimum Susitna 
development wi 11 comprise dams at Watana and De vi 1 Canyon and 
associated structures. 1his development is essentially the same as 
that recommended by the Corps of Engineers in -its 1979 Supplemental 
Feasibility Report. 

... 

,. 
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Subtask 9.01 - Assemble Cost and Schedule Data 

{a) Objective 

To assemble Alaska-bas~d and national cost and schedule data 
appropriate to construction of large hydroelectric projects. 

(b) Approach 

Input to the activities of Subtask 9.02 will commence with the 
following preliminaries: 

- Identify required project labor, material, and equipment (construc
tion and permanent) categories .. 

- Assemble cost and scheduling data inclnding Alaskan and national 
1 abor, materia 1 s and equipment ( con~t l~uct ion and permanent) 3 taxes, 
insurance, finance charges, other indirect costs, and delivery 
items 

- Identify and assemble facility operating costs 

On the basis of parallel Task 6 design development studies, appropri
ate tonstruction activities will be identified together with construc
tion method plans and diagrams for temporary site installations .. 

(c) Discussion 

Early studies related to alternatives and development of an optimum 
Susitna development were undertaken on the· basis of conceptual · 
engineering-type cost estimates. These estimates will essentially be 
developed from previously published reports arJ available data from 
the Corps of Engineers or other sources. Establishment of reliable 
costs and schedules for the recommended Susitna Development wi 11 use 
a much more basic approach. 

A computerized data base will be established \'thich will be made avail
ab 1 e for use and further deve 1 opment during all subsequent cost 
estimating and scheduling activities. 

(d) Schedule 

Weeks 70 through 75 
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Subtask 9.02- Prepare Preliminary Cost Estimates 
-
(a) 

(b) 

Objective 

To_prepare preliminary, construction-type cost estimates for the 
Susitna Hydroelectric Project. 

Approach 

Preliminary cost estimates \'/ill be prepared for 

·- Site access arrangements, 
- Permanent camp facilities~ 
- Watana Dam and associated works, 
- Devil Canyon Dam and associated works, • 
- Transmission facilities, 
- Reservoirs and related facilities. 

These estimates will be based ·on reviews of previously published 
reports of the Susitna development, appropriately modified and updated 
in the light of such reviews. Lists of construction pay items and 
quantity estimates \1il1 be prepared for appropriate construction 
activities. · 

Unit and/or lump sum prices will be developed and assembled for 
appr-opriate pay items, including all direct and indirect costs, and 
total facility investment and operating cost estimates. 

(c) Discussion 

The results of this activity will provide the input for ongoing Task 
6 - Design Development activities. Although these data may b2 
subject to modification during 1 ater stages of the study when further 
drilling and testing information becomes available, the groundwork 
laid at this time will form the basis of all further costing 
activities to be performed. 

(d) Schedule 

Weeks 73 through 78 
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Subtask 9.03 -J:repare Cost Estimate Update 

{a) Objective· 

Prepare updated, comprehensive, construction-type:; cost estimates for 
the Susitna Project for inclusion in FERC Licen~e Application. 

(c) Approach 

To pre 1 imina ry cost estimates prepared under Subtask 9. 02 wi 11 be 
updated and modified for incorporation in the FERC License Application 

·ctocuments. 

Construction methods, scheduling and cost studies already performed 
under Task 6 studies will be further developed and expanded under this 
subtask. The accuracy of canst ruction costs will be improved by 
application of updated information, including the following: 

(1) Site costs for labor, materials, equipment and fuel 

(2} Installation procedures to be adopted for each project component; 
construction methodology for the dams, spillways and pov1er 
plants 

(3) Detailed construction schedule and resource allocation for each 
project component and the total project 

( 4) Site development requirements for power, access, transport~ 
construction materials, v1ater, and support faci 1 it i es 

{5) Technical and economic analysis for concrete manufacture~ 
borrowed fi.ll, quarries and disposal of excavated materials 

(6) Construction manpower schedules 

(7) Mechanical and electrical equipment price variation due to 
escalation and market pressures 

(8) Short and 1 ong-tenn interest rates and cost esc a 1 ati on assess
ments 

{9) Detailed list of pay items and quantity take-offs 

(10) Detailed construction cost estimates, including unit prices, 
directs, ·indirects, contingencies, interest during construction 
and administration, cash flow diagram 

Project engineering designs and preliminary equipment specifications 
prepared under ongoing Task 6 activities will serve as the baseline 
for each cost estimate. A standard estimating format will be adopted 
and sound accounting practices wi 11 be fo 11 owed to separate d~. rect 
costs, indirect costs and capital expenses. All costs will be tabula
ted into natural divisions that lend themselves to the application of 
the FERC code of accounts for hydropower projects. 

~ .. .-:·.f' ,;. 4 • • f =. ' . . ~ .. : "'. ,,J . 
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Detailed quantity take-offs \'lill be prepared from the project 
engineering drav1ings to support permanent material cost estimates. 
Consumable materials vlill: be estimated using knovm rules-of-thumb and 
accepted unit rates. 

·updated labor estimates will be prepared in conjunction with the 
scheduling effort. Typi ca 1 project labor agreements wi 11 serve as a 
basis for these revised estimating costs. Rates of productivity~ as 
dictated by the schedule and tempered by the Alaskan climate and work 
force, will be established for each type of worke 

·More realistic plant and equipment costs will be estimated using 
actual experience gained from similar work performed in Alaskan 
en vi ronmentso 

Indirect costs will be estimated based upon a number of factors, 
including total construction time, numbers of craft labor, length of 
shifts, volume of subcontracted work, etc. Finally, a cost escalation 
factor will be applied to each cost estimate to account for increases 
in labor and material costs throughout the life of the project. 

{c) Discussion 

The estimated cost of construction wi 11 be a key factor in establish
ing feasibility and licensing as well as financing of the project. 
Estimating construction costs in Alaska presents some unique factors 
and situations that can only be dealt v1ith through practical exper;.,. 
ence at the field level. The Acres/~1oolin team provides senior 
individuals with a wealth of experience of large hydroelectric 
developments in cold climate regions and with specific Alaskan 
construction experience. Input and revie\'1 of all cost estimates by 
these personnel will ensure the reliability of the estimates. 

Some of the unique problems that must be accounted for include the 
fall owing: 

- A re1atively inexperienced labor force, 
- Unusual environmental/weather constraints, 
- High level of government surveillance/interaction, 
- Low equipment productivity during cold weather, 
- High freight costs for materials/spare parts. 

{d) Schedule 

Weeks 110 through 126 
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Subtask 9.04 - DeveloE Engineering/Construction Schedule 
.. 
{a) Oi>ject1ve 

To develop integrated engineering, construction and equipment 
installation network logic diagrams and bar chart schedules, optimize 
resource allocations,_ and perform analyses to identify probable 
critical path fc; construction of the Susitna Hydroelectric Project. 

{b) ~pproach 

The engineering, construction and equipment installation network will 
be established and updated on the basis of parallel Task 6 design 
development studies. A consolidated construction schedule will also 
be prepared to identify major construction activities and their 
required start and finish dates in bar chart format. Determination of 
the critical path will be accomplished by means of an appropriate 
computerized mathematical model which will facilitate later updating 
requirements. The proposed model \vi 11 be that described in Part C3 of 
this proposal, or similar. 

The critical path analysis will show duration, early start. date~ late 
start date, early and 1 ate finish dates, float and zero float crit i ca 1 
path for all major activities. 

Preliminary scedules will initially be prepared as input to the Task 6 
Development Selection Report and subsequently developed and modified 
for inclusion in FERC licensing documents under Task 10~ 

As discussed in Section A6, it is proposed that prior to comnencement 
of construction of the Susitna Project a Program P1anning Guide \'lill 
be prepared. This guide will identify for Alaska Power Authority 
management the specific planning requirements for the project. It 
will also provide~ for the eventual project management group~ those 
products essential to the planning and management of the development. 

(c) Discussion 

The basic groundwork for the key elements of the Project Planning 
Guide wi 11 be performed under this subtask. Senior 1 evel personnel 
from the Acres/Moolin team· will initiate the development of the 
specific e 1 ements that wi 11 be required for p 1 anni ng and management of 
the project. Experience gained on other 11 giant" projects such as the 
Churchill Falls Development, and the preparation of similar planning 
guides (Moolin has recently completed the Project Planning Guide for 
the Alaska Gasline) will serve as a basis for the task. 

It is apparent in the industry that sponsors of giant projects are 
beginning to recognize the importance of first developing a progr~m 
planning guide for the management of these projects. We feel this 
type of planning can best be done by a relatively small number of 
senior level~ highly qualified individuals. This small group of 
personnel~ selected because of their first-hand experience in managing 
and planning other projects~ is in the best position to understand and 
convey the problems associ at~id \'lith giant projects .. 
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As the size. of the project increases, especi a 11 y in remote areas where 
a greater dependence upon outside support is required, so does the 
number and comp 1 exity of the interfaces betv-1een the various elements 
of the project. It wi 11 be the responsi bj 1 i ty of the p 1 anni ng team to 
concisely and completely define th.e additional level of input required 
for successful advancement of the project. 

(d} Schedule 

Weeks 73 to 126 
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Subtask 9 .. 05 - Perform Contingency Analysis 
.. 

{a) .Objective 

To investigate potential contingencies/risks and to eValuate their 
effects upon cost estimates and schedu1 es. 

(b) Approach 

A pre l imina ry assessment will be made for each aspect of the cost 
estimate and construction schedule to examine potential risks involved 0 

in terms of cost escalation and/or schedule slippage. Sources of risk 
will be considered both individually and collectively, and their 
potential impacts determined. From the results of the risk analysis 
options, fall-back position a.nd contingenay plans will be developed. 

The results of this study will provide input to risk analysis to be· 
performed under Task 11. 

(c) Discussion 

There are a number of contingencies that can have adverse effects upon 
the project, each of which must be ar:1alyzed. They include the 
following: 

- The se 1 ected thin arch or other design for the De vi 1 Canyon Dam may 
not stand up to further seismic testing. This may require a change 
in design, thus requiring new cost and schedule estimatess 

Unforeseen foundatin problems (unstable bedrock, permafrost~ etc,) 
discovered during the POS and/or initial construction phases may 
lead to a requirement for deeper excavation or extensive confined 
excavation procedures~ 

- Unexpected flooding conditions, due to the size of the watershed 
involved, can have a significant impact upon costs. 

-Unusually restrictive environmental conditions imposed by govern
mental agencies can have significant impacts. Large projects in 
Alaska have a history of attracting an unusually high involvement by 
the agencies that cannot be ignored. 

- Unforeseen inclement weather may reduce the already short Alaskan 
construction season and force scheduled events into unfavorable 
weather conditions. Also, poor \veather may require the use of 
special heated enclosures to allow the work to progress. 

- Unexpected river icing conditions may require changes in design and/ 
or construction of unplanned structures to contend with winter ice · 
forces and spring breakup conditions. 

(d) Schedule 

Weeks 115 through 126 
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A.5.11 -TASK 10: LICENSING 

(i) Task Objectives 

To provide for timely preparation and assembly of all documentation 
necessary for application for license to the Federal Energy 
Regulatory Commission (FERC). 

(ii) Task Output 

The output from this task will be a completed application for 
licensing the Susitna Hydroelectric Project. This completed 
package, i ncl udi ng ex hi bits A through W. ( 1 ess P and Q, \·lhi ch are not 
required for licensing a major hydroelectric. project) will be 
prepared for final review by external review panels and by APA on or 
before the end of the 128th \'leek of the study period, with earlier 
preliminary design transmittals having been assembled and reviewed 
in-house and by APA upon substantial completion of significant 
individual exhibits. 

{iii) List of Subtasks 

Subtask 10.01 - Impact of New FERC Regulations 

Subtask 10.02 - Estab 1 ish Regula tory Requirements 

Subtask 10.03 - Data Acquisition from Others 

Subtask 10.04 - Coordinate Exhibit Preparation within Major Task 
Categories 

Subtask 10.05 - Prepare Exhibits D and E 

Subtask 10.06 - Prepare Exhibit R 

Subtask 10o07 - Prepare Exhibit T 

Subtask 10.08 - Prepare Application Form 
0 

Subtask 10 .. 09 - Documentation Review and Deficiency Correction 

Subtask 10 .. 10 - External Review, Client Execution, and Filing 

(iv) Subtask Scope Statements 

Assuming that technical and economic feasibility are found and thi:.~ 
environmental impacts and proposed mitigatory actions are 
acceptable, the major target toward which all other work is aimed is 
the successful completion of a license application to FERC. Indeed, 
this entire Plan of Study has been prepared in such a manner that 
only those tasks and subtasks considered to be the minimum necessary 
for acceptance by FERC of the license application are included in 
the first 30 months. To be sure, a significant amount of follow-on 
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work must necessarily be accomplished prior to eventual construc
tion, but the historically lengthy periods associated with federal 
processing of applications clearly suggest that the earliest 
possible submission is in the bes.t interest of the Power Authority. 
This latter observation was confirmed, during preparation of this 
Plan of Study, by Mr. Ron Corso, FERC, whose comments on the matter 
are summarized in Annex A to Task 10. Mr. Corso assures us that it 

_ is entirely appropriate--even advisable-~to file an application 
which meets minimum requirements for submission while at the same 
time detailing plans for initiation or continuation of studies ll/hose 
results may be required before the license itself is actually 
awarded. It wi 11 be noted in Annex A that new regulations wi 11 
probably change the letter designation of various exhibits and will 
combine many 1nto single packages. For purposes of clarity in 
succeeding subtasks, we have chosen to refer to the production of 
exhi_bits in terms of the current official titles. 

There is ~ complication associated with the preparation of this task 
package. The current applicable FERC regulations are now under 
revision, and there is little doubt that they will be in force prior 
to that time we have proposed for filing. The most 1 ikely form of 
the new rules~ we are given to understand, will be essentially the 
same as is now required, but there will be some effort made to 
streamline and expedite processing as well as to ::;implify 
procedures. Aside from Subtask 10.01, ali remaining subtasks have 
been prepared to conform to the regulations as they now stand. 
Subtask 10.01 itself provides for review, assessment, and if 
necessary, adjustments associated with new regulations as they 
become effectivec Subtask 10.02 establishes a complete listing~ 
together with actions and res ponsi b 1 e project personne 1 for 
complignce with all regulatory requirements, including, if 
appropriate, any new regulations which become effective during tffle 
course of the study. 

The basic app 1 i cation must be made in accordance with a prescri·bed 
format and must be accompanied by a series of ex hi bits, each of 
which must meet certain criteria as detailed in the regulations . ., 
Table 1, Task 10, summarizes exhibit content and shows those poiints 
at which the output from other Tasks contributes to preparation <Of 
or actually furnishes individual exhibits. The last column of that 
table summarizes certain work to be accomplished in Task 10. N:ot.e 
that the exhibits may be generally broken down into the following 
categories: 

(1) Those exhibits which must be acquired from sources external to 
the Acres team, such as State .1 aws. Subtask 10.. 03 provides for 
data acquisition from others. · 

( 2) Those. ex hi bits \vhi ch wi 11 be outputs from other tasks, prepared 
by various members \'lithin the Acres team. Subtask 10.04 
accounts for monitoring and coordinating this type of exhiJ:rit .. 

{3) Those exhibits and the application fonn itself which must be 
prepared based upon data produced in other tasks or developed 
from other sources. Subtasks 10 •. 05 through 10 •. 08 cover 
necessary a!:tivities., 
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(4) Review of documentation. Subtasks 10.09 and 10.10 account for the 
often arduous and frequently time-consuming process of essential 
review, both in-house and ty external pan-els, as well as final 
execution and filingo · 
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Subtask 10.01 - Imp~ct of New FERC Regulations 

(a) Objective _ 

To review draft and final versions of new FERC regulations to be issued 
in the near future; prepare revisions to subtask work statements as 
appropriate; and assess cost and schedule impacts for consideration by 
the Power Authority. 

(b) Approach 

Immediately upon publication of proposed nev-1 regulations, a careful 
revie\·1 will be conducted to identify changes which apparently must be 
addressed. Comments wi 11 be prepared, if appropriate, to ensure that 
obvious ambiguities are resolved and to recommend changes, particularly 
insofar as they might favorably and reasonably facilitate compl'iance. 
A comprehensive list of actions will be drawn up and responsibilities 
for implementation within the Acres team will be assigned to 
appropriate project personnel by name. Subtask work statements will be 
revised as necessary. To the extent that changes-- increases or 
decreases-- in estimated costs· and schedules appear necessary, a report 
will be made to the Power Authority, along with recommendations as how 
best to proceed. 

II (c) Discussion 
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(d) 

As a matter of pol icy, we continuously monitor activities of the FERC, 
since ther·e is much to be learned from the experience of Acres and 
others in recent past and ongoing application processing. A necessary 
part of this monitoring effort is, of course, associated with 
development of regulatory changes and of new or innovati \'" 
interpretations and decis·ions on existing ones. We know with certainty 
that new proposed regulations are imminent, having already received 
some initial advice from Mr. Ronald Corso, Deputy Chief, Division of 
Licensed Projects, FERC (see Annex A to Task 10}. We have been assured 
that no major substantive changes for major hydroelectric projects are 
likely, and therefore we have some confidence that the remaining 
subtasks in +his major Task are valid. Even so; it is prudent to 
provide for comprehensive review of any change, since a variation of 
even one tenth of one percent on a multibillion dollar project can 
produce millions of dollars in new requirements. The matter of 
preparing action lists and designating responsible individuals is one 
we regard as essential to the management of all phases of this project. 
It is fully in keeping with our earlier announced intent to accomplish 
all those things which are necessary for successful filing, and to 
provide for initiation or continuance subsequent to filing, all those 
additional activities required for avta.rd of a license, and beyond that, 
for eventual project construction. 

Schedule 

To be furnished upon publication of proposed draft regulations. 
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Subtask 10.02 - Establish Regulatory Requirements 

(a) Objective. 

To identify all regulatory requirements to be satisfied as a condition 
for licensing and provide for compliance. 

(b) Approach 

All statutes, rules, regulations, and other requirements directly or 
indirectly affecting the process of investigating and subsequently 
constructing the proposed project will be reviewed and a design 
transmittal wil\ be prepared setting forth the steps which will be 
required for compliance. Specific action responsibilities' will be 
assigned to members of the Acres team. Some of the federal.statutes 
having significant impact on the project--and therefore to be revi~wed 
under this subtask--include: 

- Federal Water Power Act of 1920 

- National Environmental Policy Act (P.L .. 91-190) 

- Fish and Wildlife Coordination Act (P.L. 85-624) 

- Endangered Species Act (P.L. 930205) 

- Historical Preservation Act (P.L. 89-665) 

- Federal Water Pollution Control Act Amendments of 1972 (P.L. 92-500) 

- Anadromous Fish Act 

- Wilderness Act (P.L. 88-577) 

- \~ild and Scenic Rivers Act (P. L. 90-542) 

- Coastal Zone Management Act (P.L. 93-612) 

- Federal Land Policy and Management Act of 1976 (P.L. 94-579) 

- Fuel Use Act of 1978 

-Alaska Native Claims Settlement Act of 1971 (85 Stat. 706) 

Rules, regulations, and procedures for permits are imposed as \'/ell 
under the 1 aws of the State of Alaska. Some of the Departments and 
Agencies having direct responsibilities or significant interests within 
the State include: 

- Department of Fish and Game 

- Department of Economic Development 

- Department of Commerce 

- Department of Natural Resources 
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- Department of Environmental Conservation 

- Department of Community and Regi ana 1 Affairs 

Department of Labor 

- Alaska Growth Policy Council 

- Alaska Historical Corrrnission 

- Capital Site Planning Commission 

- ~and Use Planning Commission of Alaska 

- Department of Public Safety 

- Department of Transportation and Public Facilities 

In addition, requirements imposed by municipalities, boroughs or Native 
organizations (who will eventually acquire title to land in and around 
the project area) will be identified and analyzed. Plans will be drawn 
up for compliance. 

Assistance will be requested from the Alaska Department of Law in 
identifying and interpreting applicable State and local regulatory 
tequirements. In the event that the Department of Law cannot assist, 
an Alaskan law firm will be engaged for consultation on these 
matters.* 

(c) Discussion 

As may be noted from the i ncomp 1 ete listing of federal 1 aws and state 
and 1 ocal interests above!t there will be a complex v1eb of pennits and 
procedures to be satisfied. It is all the more important, then, to 
devote time and attention early in the study effort to ensure 
compliance. Indeed, some of the various permitting procedures provide 
opportunities for public notice and comment and, on occasion, for 
public meetings or hearings. Time requirements tend to be lengthy in 
such cases, and the process cannot begin until application is made ... 
Much of the effort involved in completion of this subtask will 
contribute to the work involved in other subtasks. Subtask 10.05~ for 
example, provides for preparation of Exhibit D, wherein evidence of 
compliance with State laws must be provided. It follo\'IS that 
identification of appropriate laws and description procedures for 
compliance are important first steps as well as convenient check lists 
for the provision of evidence of compliance. 

(d) Schedule 

\•Jeeks 3 through 12 and intermittently thereafter throughout t:,e study 
period. 

*Legal consultation on applicable federal laws wi1'1 lJe provided by Mr. 
Charles McCarthy, Esq., a Director of Acres and a long-time practitioner and 
expert before the former Federal Po't~er Commission and the Current Federal 
Energy Regulatory Commission. 
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Subtask 10.03 ... Data Acg!li sit ion from Others 

(a) Objective 

To coordinate the preparation and collection of data to be pr'ovided by 
various parties external to the Acres team and ·to assemble those 
exhibits for which no other input is required from the Acres team. 

(b) Approach 

Exhibits A~ B, and C generally require that certain copies and certifi
cations be provided. In each case, these documents are available from, 
or mL1St be produced by, others. We wi 11 request the necessary items 
and review them for adequacy insofar as FERC requirements are con
cerned. In the event that deficiencies are noted, further efforts will 
be undertaken to assure they are corrected. Once the necessary 
documentation is received and found to be adequ~te, completed exhibits 
will be assembled·and made available for preliminary review. Subse
quent reviews will occur under subtasks 10.10 and 10s11. For purposes 
of task analysis, we assume that the actual_ 1 icense applicant will be 
the State of Alaska. Certain specific items and sources are noted 
below: 

(1) For Exhibit A, copies of the. laws under authority of which the 
application is made. 

(2) For Exhibit B, copies of all minutes, resolutions of directors of 
the Power Authority, as well as any pertinent legislative proceed
ings and executive decisions substantiating authority to file the 
license application. 

{3) For Ex.hibit C, copies of special hydroelectric, water power!! or 
irrigation laviS of the Statee Note that this information will 
already have been assembled under Subtask 10.02, so that the only 
additional requirement under this Subtask is to review for com
pleteness and assemble as an exhibit. 

(c) Discussion 

Although the level of effort associated with this Subtask is minimal~ 
it is included to ensure that every item required under FERC 
regulations is accounted for. 

(d) Schedule 

Weeks 12 through 16 
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Subtasl< 10.04 - Coordinate Exhibit Preparation within Major Task Categories 

(a) Objective 

To ensure that outputs from various tasks are consistent with FERC 
requirements pertaining to applicable exhibits. 

·-

(b) Approach 

FERC regulations will be reviewed in detail to identify specific 
products, along with their specifications, to be developed as outputs 
fr·om other tasks within this Plan of Study.. Criteria J"till be prepared 
and distributed to appropriate responsible individuals. Progress will 
be· moni torej throughout the course of the \'lork and de~si gn t.ransmitta 1 s 
will be reviewed in each case to ensure consistency with cur-rent--and 
to the extent that changes occur, future--FERC regulations. Complete 
exhibit packages will be prepared for Exhibits F through 0, S and U 
through \~. As noted in Table 1, Task 10, each of these products is a 
required output from another task. 

(c) Discussion 

This subtask provides for positive controls to ensure that the work 
produced in other tasks will, in fact, be available for use without 
further modification (except, perhaps, for certain introductory 
materials and tables of contents) as exhibits in the application 
package. Certain specific criteria for dimensions, degrE~e of detail, 
drawing content, and the like must be identified at the start to avoid 
costly abortive efforts and redundant work. 

(d) Schedule 

Throughout project period. 

... 
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Subtask 10.05 - Prepare Exhibits D and E 

(a) Objective 

To acquire and evalute data incident to preparation and prepare 
exhibits D and E. 

(b) Approach 

Exhibits D and E are sufficiently closely related that concurrent work 
on both is justified. 

Exhibit D calls for evidence of compliance with requirements of the 
laws of the State of Alaska with respect to bed and banks and to the 
appropriation, diversion, and use of water for power purposes and with 
respect to the right to engage in the business of developing, 
transmitting, and distributing power, and in any other business, 
necessary to effect the purposes of the 1 i cense applied for, inc 1 udi ng 
a certificate of convenience and necessity, if required. This evidence 
sha 11 be accompanied by a statement of the steps that have been taken 
and the steps that remain to be taken to acquire franchise or other 
rights from the State, boroughs, and municipalities before the project 
can be completed and put into operation. 

Exhibit E requires a description of the nature, extent, and ownership 
of water rights in the deve 1 opment of the project, together with 
satisfactory evidence that the applicant has proceeded as far as 
practicable in perfecting its rights to use sufficient water for pt'Oper 
operation of the project \'JOrks. A certificate fr0t11 the proper State 
agency setting forth the ~xtent and validity of the applicant•s water 
rights shall be appended if practicable. In case the approval or 
permission of one or more State agencies is required by State law as a 
condition precedent to the applicant•s right to take or use the water 

"' for the operation of the project works, duly certified evidence of such 
approval or permission, or a showing of cause why such evidence cannot 
be reasonably submitted shall also be filed. When a State certificate 
is involved, one certified copy and the required additional uncertified 
copies shall .be submitted. 

Subtask 10.02 seeks to identify applicatory laws and regulatio~s as 
well as to plan a program for compliance. In this subtask, we will 
monitor the compliance program to ensure that it is being fulfilled. A 
report will be prepared setting forth the steps taken to the point of 
_applicetion as well as a description of further programs leading to 
eventual total compliance. Although application for license filed by 
the State implies that State law has itself been complied with, we will 
nonetheless take suitable measures to. make kno~tm our compliance 
efforts. Thus will Exhibit D be prepared. 

We will seek the assistance of the Alaska Department of Natural 
Resour-ces in providing a definitive certificate of the extent and 
validity of the State•s \'later rights. In the event that water-use 
conflicts are discerned {current authorities to reserve \'later for 
various uses are complicated or vague where they exist at all)~ they 
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will be documented and evaluated.. A report detailing the results of 
our O\'ln research on the water rights issue together 'ftith appropriate 
certification by the Department of Natural Resources will become 
Exhibit E. 

We will provide draft copies of proposed Exhibits 0 and E to various 
State agencies under whose auspices regulatory and legal requirements 
are monitored or enforced. The earliest coordination of these items 
will contri_bute significantly to our ability to ensure understanding 
and compliance. 

{c) Discussion 

It is important to note that the issues of compliance with state law, 
and particularly of water rights, will be addressed in various public 
meetings, since it is in those forums that public perceptions of 
potential conflict are most likely to surface.. In addition, workshops 
to be conducted under the public participation program (Task 12) are 
designed to seek involvement of interested and affected State agencies 
while the work goes on, rather than present them with a "fait accompliu 
at the end of the 30-month study effort. 

{d) Schedule 

Weeks 12 through 24 and 100 through 116. 
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Subtask 10.06 - Prepare Exhibit R 

(a) Objective 

0 

To acqui,.,e and evaluate data incident to preparation and prepare 
Exhibit R - Recreation. 

(b) Approach 

We will seek to determine the interests and desires of the public inso
far as retreation is concerned through the public participation pro
gram. The particular views of owners and residents \'/ho may be affected 
will be sought. Certainly, for example, Native organizations whose 
lands lie within or adjacent to project boundaries and residents within 
the ~iver basin--particularly downstream--are especially important •. 

We will consult with the Department of Interior~ the Power Authority 
and interested State Agencies on a continuing basis, and particularly 
during the eight scheduled workshops described in Task 125 Public 
Participation. 

Three alternative concepts· will be drawn up, one of which considers 
strictly controlled access and purposeful avoidance of man-ma:de 
recreational features. These concepts will be available for revie.w by 
the end of the 11th month so that they can be presented at the second 
public meeting to be held early in 1981. Environmental impacts will be 
evaluated as a portion of the work to be accomplished under Task 8 -
Environmental Studies. 

That alternative \'lhich appears to best satisfy the public interest~ 
after a care.ful evaluation of all factors, 1tlill be presented for 
consideration at a workshop in May 1981. Modifications will be made as 
appropriate and a revised recommended concept wi 11 be presented at a 
workshop in September '81. A final conceptual recreational plan will 
then te deve 1 oped in the detail required by FERC regulation for prepar
ation of Exhibit R. 

(c) Discussion 

It wi 11 be noted that environmental studies conducted during Task 1 
·provide for the development of a rigorous final recreation plan during 
the post-license application phase. The conceptual plan prepared under 
this subtask will provide a basis for proceeding with that \'/ork. 
Should significant changes to the original concept be indicated, 
supp 1 ementary reports wi 11 be provided to FERC as the fi na 1 plan 
emerges. 

It is extremely unlikely that tot a 1 consensus \'lill be achieved on any 
single recreational concept. Indeed, it is probable that the spectrum 
of desires will range from no recreational development and strictly 
contra 11 ed access to a Disneyland North. It fo 11 ov1s that the 
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(d) 

evaluation and selection process for a single recommended plan should 
be understandable and should, insofar as is possible, best balance 
environmenta1 concerns, desired developments, and economic factors. In 
any case, we do not intend. to assign a specific value to recreation in 
order to boost what might otherwise be an economically unjustifiable · 
project into a seemingly attr·active marginal development. Indeed, 
where private financing is sought, it will be achieved or denied on the 
basis of power benefits alone. 

Consultation with various federal agencies will also be required in 
view of current federal interests in all project 1 ands and expected 
continued federal interest in portions of the project area! including 
certain access routes and transmission-routes. 

Schedule 

Throughout project period. 
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Subtask 10.07 - Prepare Exhibit T 

(a} Objective 

To acquire and evaluate data incident to preparation and prepare 
Exhibit T --Statement of Reasons for Non-Federal Development. 

{b} Approach 
' 

The reasons why deve 1 opment of the project by the State of Alaska 
rather than by the Federal Government. is in the public interest wi 11, 
of course, have been debated at 1 ength within the State pri~or to the 
decision to select a consultant to undertake the proposed work. We 
will review the minutes and transcripts of those meetings and sessions 
\'thich led to that decision with a view toward expressing the reasoning 
in a formal report. Any additional light which may be shed on the 
matter as a result of public participation will be included as well. 
vJe will a1so seek the viev/s of the Chief of Engineers, u.s. Army Corps 
of Engineers, since federal development would be accomplished by the 
Corps of Engineers if the State chooses not to use a consultant to 
accomplish the work. 

After a selected development plan is developed, cost estimates and 
schedules are prepared, financial planning and risk analysis are 
essentially completed, and environmental impacts assessed, we will 
attempt to discern differences--both positive and negative--which 
deserve to be addressed in Exhibit T. A final report to serve as 
Exhibit T will be prepared upon completion of the last public meeting 
in April 1982. 

(d) Schedule 

Weeks 1 through 12, 122 through 125, with intermittent activities at 
other times. 
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Subtask 10.08- Prepare Application Form 

(a) Objective 

To prepare application in prescribed format. 

(b) Approach 

The prescribed format for 1 i cer.~e app 1 i cation requires brief summaries 
of data which are contained in detail in the exhibits. vie will prepare 
this document in draft form upon substantial completion of the various 
exhibits. An initial legal review will be accomplished at this time. 

(c) Discussion 

Although this task becomes relatively simple once all exhibits have 
been prepared, it is no net he 1 ess extremely important, si nee the summary 
application form \'/ill be far more widely read than the detailed 
documentation which accompanies it. 

(d) Schedule 

Week 126 
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.Subtask 10.09 - Documentation Review and Deficiency Correction 

(a) Objective 

To provide for final in-house review of draft license application • 

(b) Approach 

Whereas continuous reviews will have been conducted throurihout the 
study period as individual suhtasks are completed and various design 
transmittals and draft ex hi bits are offered for corrment, we propose to 
conduct an exhaustive in-house review of the recommended final license 
application. A full two weeks will be set aside for this purpose and 
our designated in-house review panel will individually revie~t and 
collectively meet to consider the proposed final draft application. 
Defi ci enc i es wi 11 be corrected wherever they are found to occur. After 
the first week of the two-week review period, copies will ~e made 
available for final revie\·1 by the expert external boards established 
for the purpose.- That effort is covered under Subtask 10 .. 10. 

(c) Schedule 

Weeks 127 and 128. 
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Subtask 10.10 - External Review and Client Execution 

(a) Objective 

To provide for final review by external boards and for final production 
of application ready for filing .. 

(b) Approach 

External board members will be provided final draft copies of the 
proposed application three weeks before targeted completion date. 
Reviews will be conducted individually for approximately one week, and 

.the beards \'lill convene during a second week to permit discussion of 
concerns, if any. Members of the Acres team will be made available as 
necessary upon request to answer questions.. To the extent that 
correctable deficiencies are discovered at any time during the revie\'1 
period, imm~diate action will be taken to alleviate the problem. for 
that purpnse, a representative from the Acres team will be made 
avaiiable to the board for liaison and review throughout the two-week 
review period. 

The final week of the study period will be devoted to final correction, 
production, and delivery of the application for execution and filing by 
the State .. 

{~) Discussion 

The pr~posed careful review wi 11 serve sever a 1 purposes. First, it is 
cleat"'lY important on a project of such magnitude to avail oneself of 
the best available opinion as to the adequacy of the work. Secondly, 
the collective efforts of eminent review groups may serve to reduce the 
challenges or interventions which may be made· during the license 
processing period. Certainly, members of the external board may a1 so 
be called as expert witnesses during later periods. Thirdly, the vital 
confidence of potential investors will surely be bolstered by the 
thoughtful deliberations of such an august body. 

(d) Schedule 

vleeks 128 through 130 
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A.5 .. 12- TASK 11: NARKETING AND FINANCING 

(i} Task Objectives 

To establish the feasibility of financing the project and to develop 
an approach whi-ch provides optimum financing cost to Alaska powe~ 
Authority and the best overall benefit to the State of Alaska. An 
essential element of this task will be to build confidence in the 
project. 

(ii) Task Output 
. 

The principal output of this task will be the draft support documen
tation for bond offering. vJhi 1 e nine primary documents and approxi
mately sixteen additional support documents are involved, some will 
be prepared with relative ease because the data contained therein 
\'lill necessarily have been produced for other purposes. Notable 
outputs unique to the marketing and financing issue include a series 
of risk analyses and procedures for risk control and minimization, as 
well as a taxation report addressing the important question of eligi
bility for tax-exempt bond issuance .. 

Documents wiil be produced under three main categories: 

(a) Project Overview, 
i ncl udi ng 

-· 
(b) Internal Reports 

for Management/ 
Financial 
Consideration 
(Provisional 
Listing) 

Review of Design and Construction 
Concepts and Methodology 

Review of Cost Estimates and Schedules 

Economic Limits of Project 

Preliminary Assessment of the Financing 
Plan and Bond Offeririg Documentation 

Review of Environmental Constraints 

Development of the Organization and 
Expertise Sources 

Major Risks and Responses 

Financing Requirements of all Parties and 
the Completion Guarantee 

Assessment of Capital Costs and 
Schedules 

Assessment of Critical Engineering Tasks 
and Assa·ci a ted Risk Analysis 

Project Contingencies, Risk Analysis and 
Pl·anni ng 
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(b) Internal Reports 
for Management/ 
Financial 
Consideration 
(Provisional 
Listing) (Cont.) 

(c) Draft Bond 
Documentation 
(Provisional 
Listing) 

Environmental Agencies Requirements 

Native Peoples Requirements 

Probab'f e Economic Limits to Project 

Inflation and Escalation Assessment 

Overrun Possibilities 

Risk Management Orga~ization and Risk 
Minimization Policy 

Security of Project Capital Structure 

Economic Impact Preview 

Evaluation of Alternative Markets 
Available for Susitna Output 

Evaluation of Alternate Options for 
Meeting Railbelt Power Needs 

Review of Construction Contract 
Performance Hi story in A 1 as ka re Cost and 
Schedule 

General Economic Review 

A. Primary Volumes 

Power Contracts 

Engineering Report 

Statutory Agreements, Legal Approvals 
and Land Claims 

Summary of Corporate Documents 

Technical Abstract and Engineer's 
Certificate 

Construction Cost Estimate Summary 

Construction Schedule and Project 
Expenditure Program 

Insurance 

Financing Su~mary 
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(c) Draft Bond B. SueeQrt Volume.:; 

Overall Project Organization 

Engineering Reports (Construction) 

- Access and Site Preservation 

- Environmental Standards, Monitoring 
and Control 

- Quality Assurance and Testing 
Programs" 

- Support· Facilities and Logistics 

Engineering Reports (Operations) 

- Operating and Replacement 
Expenditures 

0 

Chargeable Corporate Expenditures 

Labor Agreements 

Plan for Alaska Manpower and 
Procurement Content 

Risk Management and Minimization 

- Risk Analysis and Control 

- Risk Minimization 

Taxation Report 

Legal Report 

Review of Giant Projects 

-Financing 

- Construction and Engin~ering 

A 1 ternat i ve Energy Sources 
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(iii) List of Subtasks 

Subtask 11.01·- Project Overvie~1 Preparation and Updates 
Subtask 11.02 - Internal Report Preparation 
Subtask 11.03 - Alternative Power Source Risk Analysis 
Subtask 11.04 - Susitna Base Plan Initial Risk Analysis 
Subtask 11.05 - Susitna Base Plan Extension and Revision 
Subtask 11.06 - Susitna Financing Risk Analysis 
Subtask 11.07 - Resolution of Tax Exempt Bond Issue 
Subtask 11.08 - Identify Parti'es in ·Interest 
Subtask 11.09 ~ Revenue Assurance Procedures 
Subtask 11.10 - Liaison with APA Bond Underwriting Managers 
Subtask 11.11 -Draft Documentation for Bond Offering Support 

( i v) Subtask Scope Statements 

It is recognized that Susitna is most likely to proceed on the basis 
of a Project financing. Essential to this will be an accurate 
determination of revenues and properly established energy sales 
agreements.· Furthermore, all project risks must be identified, their 
potential impact assessed, and appropriate contingency plans and 
provisions made. 

In the approach recommended~ a close working arrangement will be 
established from the outset of the study between technical, economic 
and financial advisory groups.. The interaction between these 
interests will be developed through a series of specific tasks \vhich 
provide the Authority with successively more comprehensive outlines 
and definition of a financing plan. 

As the study proceeds, the specific requirements for supporting 
material essential for financing will be identified and its 
preparation undertaken in close collaboration v1it.h the selected bond 
under\~ri ters. The comp 1 eteness and exce 11 ence of bond offering 
support documentation is judged to be of crucial importance to a 
successful project.- The work involves numerous, complex and 
interlinked tasks; and only comprehensive pre-planning can achieve 
+ho lfQs;·~oA ................ 1+ 
"'u'- u~ I I l:;U I C.;)U I\, • 

In order to present the project in proper perspective to the m{lny 
parties involved--Federal, State.and local agencies, regulatory 
authorities, power purchasers, potential lenders, institutions, 
political groups and public--a comprehensive overview will be 
prepared. This will initially be in general terms, but will endeavor 
to cover a 11 the i nterre 1 at ed e 1 ements of the project. As work 
proceeds~ successive editions of the overview report become more 
explicit and complete. 

It will be recognized that the knowledge and. enthusiasm of many who 
have the power of veto or constraint over the Susitna project \'/ill be 
less than that of Alaska Power Authority and those most closely 
involved. Studies and explanations which may seem unnecessary to the 
sponsoring group may well be needed to convince third parties and 
engender their enthusiasm. 
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It is furtherlmore vitally important to disperse the knowledge among 
those employed in the project that all potential problems have been 
thoroughly examined and solved •. This will generate the necessary 
degree of infectious enthusiasm which is an essential ingredient for 
even a determined tgam to succeed. 

The work of the int(·rdiscipl inary group incorporating technical, 
economic, financial, and other skills would, furthermore, demonstrate 
c 1 early for management cons ide ration the clear economic limits to the 
Susitna project (e.g., its maximum acceptable cost) and the time 
period in which its accomplishment must be regarded as a certainty 
before other measures to meet Alaska's power needs would have to be 
adopted. While examination of the negative limits of the project 
could be regarded as an expression of pessimism or even, in the 
ultimate, capable of cancelling the project, we consider such 
analysis vital. It should serve to establish the general robustness 
of the project and to demonstrate beyond doubt to tt,e various 
governments, investors, lenders, completion guarantors and others the 
viability of any recommended scheme for development. 

As the various elements of the project study reach the appropriate 
level of completion, it is planned to apply a rigorous ana1ysis of 
ri-sk and to recommend contingency provisions. The approaches to be 
used would involve modern techniques of analysis and probability 
assessment and deal with cost, schedule, technical and other 
cantrall ing elements of the project. 

The approach to be adopted \'loul d derive full benefit from pt~evious 
financing efforts for major capital projects requiring capital 
funding of $1 billion or more. Experience has demonstrated the need 
for close and effective interaction between the owner and the various 
elements of his advisory team. , 

(v) Logic Diagram 

A logic diagram is presented at Plate 1 of Task 11 as the basis for 
graphically illustrating the manner in which various documents are 
prepared, interrelated, and assembled. 

(vi) Investment Banker Inputs 

Associated with us in Task 11 will be the investment banking firm ,of 
Salomon Brothers which is described ·in their memorandum at Section C 
of this Plan of Study. Salomon Brothers will app~iY its professiotlal 
skills, experience, and judgment as a major investment banker to 
assist us in every aspect of Task 11 at a total level of effort equal 
to that provided bY. Acres. Costs throughout the various subtasks 
include both Acres and Salomon Brothers work. 
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§ubtask 11.01 - Project Overview Preparation and Update 

(a) Objective 

To provide a key project document which reviews all major aspects of 
the project and its objectives, detennining in principle whether these 
can be successfully met; provide through successive updating a 
continuing reassessment of the projectls overall viability and 
financibility as various milestones are reached; and allow 
multidisciplinary inputs from many sources to be properly coordinated 
into a cohesive and well- balanced definition of the project. 

(b) Approach 
. 

This Subtask will be performed by a small team Vlho will receive inputs 
from many multidisciplinary sectors involved in the study. Initially 
the Project Overview will concentrate on a descriptive outline of the 
project objectives, the site for development and the project 
facilities. Capital costs and schedules will ,be at the outset 
pre 1 imi nary only, but nonetheless considered adequate to detenni ne 
initial overall viability. The Project Overview will identify the 
sensitivity to various risks and outline- methods of mitigating these 
and possibly removing some from further consideration. The initial 
project overvie\i preparation will occur after the go-no-go deci sian 
point at the end of the study • 

The project overview and its subsequent rev1 s1 ons in updated form at 
intervals of about 6 months throughout the study wfll be presented from 
the 

11
owner's viewpoint" and will consjder all important aspects which 

affect acceptance, financibility and the undertaking of construction of 
the hydroelectric facilities. 

The team will be directed by experienced senior staff familiar with the 
approach essential to projects of such magnitude and the complex 
financing arrangements that these involve. 

In achieving its goal of preparation of a comprehensive, clearly under
standable, concise and accurate overview of the project, the Project 
Overview Task Force will call on specific inputs from many sources:s 
including: 

- Technical 
- Environmental 
- Economic 
- Marketing 
- Financial 
... Insurance 
- Transportation 
- Labor 
- Tax 
- Legal 
- Political 

Typical elements of the Project Overview are listed in Subpar.agraph 
{ ii) (a) of Task Output above. 
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The final issue of the Project Overview during the study phase will 
provide a valuable summary document tc. bridge into subsequent .licensing 
and preliminary design phases of the work. Eventually 'its content tlill 
have significant value for the Bond Offering Support Document and a 
variety of other applications, inc1 uding preparation of project 
brochures as part of the public participation program. 

(c) Discussion 

The concept of the continuously updated If Project Overviewu is of 
relatively recent origin and has developed from the special needs of 
large complex projects. It is necessary to address ·~:he complexity with 
a wen planned comp:il at ion of material which places all the technical, 
commercial~ economic, financial, contractual, environmental and other 
aspects in proper perspective and demonstrates that all vital problems 
are being sensibly addressed. The overview is planned to provide a 
consistent thread of documentation through the whole study process and, 
if construction should proceed, to provide a datum baseline·for judging 
actual performance of the many elements in relation to the plans. 

As the documents will have to serve many varied and non-technical 
interests, the language must be i'lppropriately chosen and carefully 
edited for clarity and ease of understanding. Extensive use will. be 
made of graphics, dr11wi ngs, maps and pictorial illustrations. Produc
t; on and binding wi Tl reflect the 1 eve 1 of economy appropriate to draft 
and eventually final documentation. · 

(d) Schedule 

Weeks 53 -through 130. 
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Subtask 11.02- Internal Report Preparation 

(a) Objective 

To prepare t.opical reports, for management consideration, on those 
aspects of the projects which have a strong bearing o'n financi bi 1 ity of 
the project; present material derived from the overall study in form 
suitable for easY assimilation by .non-engineering participants in the 
overall task; and present the risks to which the project is exposed in 
the proper perspective~ 

(b) ,Approach 
(I 

The team provided to assess the overall financibility of the project 
will be responsible for drawing together from many sources data, 
viewpoints, reports, assessments, impact statements~ documents and a 
variety of other supporting material. In carrying out this task, the 
multidisciplinary specialists who will be supporting the team will 
assemble and edit topical internal reports for consideration by 
managerial staff of the Authority, their financial advisors/under
writing managers and others guiding the pt'·oject through its study phase 
to implementation or abandonmento The internal reports may ultimately 
fonn a substantial proportion uf documents to be subsequently produced 
in direct support of the financing or for a variety of other purposes. 
Every effort will be made to foresee all future possible uses of the 
material, and its presentation will be appropriately arranged. 

One element of the internal reports which will receive special consi
deration is risk assessment, which will be applied to several aspects 
of the project such as technical, financial overrun, schedule delay3 
operating reliability, etc. Means of mitigating project risks will be 
dealt with in a comprehensive fashion as will be the contribution from 
insurance sources in dealing with residual exposures. The important 
detailed risk analysis itself is covered under subtasks 11.04 through 
11.06. Related internal reports prepared as a a part of this subtask 
will present the results of those detailed professional studies in a 
manner which can be easily understood by decision makers whose ultimate 
agreement is essential to 'eventual construction. 

Subparagraph (ii){b) of the Task Output sets out a provisional listing 
of typical documents which may be required. The final listing would be 
planned at an early stage of the study in conjunction with the 
Authority and their advisors. Control sheets outlining 
responsibilities for specific input, index of contacts, and required 
schedule will be prepared in this planning stage. 

The internal reports provide3 on a selective basis, much of the 
material for the various editions of the Project Overview and the 
production of both series \'till be closely coordinated. 

A consistent and cohesive series of reports will be prepared which will 
clearly address all the vital issues affecting project release for 
construct ion. 
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(c) Discussion 

While documents of the type envisaged are the inevitable product of a 
comprehensive study, the bener1t· of a speci fie sou.rce of consistent 
internal reports is that the A!lthority will receive objective, well 
balanced, professional a.rguments on key issues to allow .properly 
informed decisions. It is important to note that this approach is 
responsive to the APA plan to remain a lean, efficient organization .. 
In a bigger and more highly staffed organization undertaking a major 
project of the scale of Susitna, the internal reports v1ould be 
produced, no doubt, by individual specialist ~<)partments for the 
owners' project team responsible for final dec1sion. 

The proposed approach permits APA to avoid overstaffing for relatively 
short study or project management periods •. An opportunity is offered 
for the special project task force to perform these functions under the 
control and direction of the Executive Director anc the Board, 

The team·would be closely linked to the overall project study organiza
tion and perfonn functions which will be an essential part of the study 
task. It will serve, however·, the owners• control group directly in 
prov tdi ng the basis for assessment and decision on many issues having 
an impact on the project. 

This subtask will continue during the post-application phase of the 
work. 

(d) Schedule 

Weeks 52 through 130. 
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Subtasf< 11.03 - A,1ternative Power Source Ri.sk Analysis 

(a) Objective 

To examine uncertainty with an emphasis on relative differences 
depnndent upon electricity source patterns; identify key uncertainty 
differences and key interdependencies; and if necessary, quantify 
uncertainty differ·ences and their ir,terdependencies; establish the 
validity of key assumptions; and assss.~ viable levels of risk in terms 
of the State of Alaska•s electric po•ifer generation mix. 

(b) Approach 

Acres will coordinate the assessment. Input wi11 be ob~ained from 
personnel responsible for each study component, APA source documents 
and their authors:. related reportss and refated general literature. 
Established cross-impact analysis techniques will be recast in the 
general risk analysis framework developed by Acres to establish poten
tial variation ranges conditional upon the values of other key 
variables.. The key difference is the treatment of time as a continuous 
pr-ocess rather than a series of events. To consider these relation
ships, we will identify the reasons for potential variations, concen
trating on broadly defined reasons which have different effects upon 
each of several source mixeso For example, alternative gro\'lth rates 
developed under Task 1, Power Studies, will be related to two or three 
different rates of fuel cost escalation. Simple functional relation
ships will be established to illustrate key interdependencies. A 
number of power generation patterns with and without Susitna will ·be 
evaluated in terms of a sensitivity analysis using these conditional 
relationships between extremes. 

If the case for or against Susitna is not clear, on expected cost 
grounds, these simple relationships will be refined, associated uncer
tainty will be quantified, and the validity of key assumptions will be 
established to the extent possible within budget extensions not 
considered in this proposal. Expected future electric power cost risk 
relationships for each electric power generation pattern considered 
will then be related to the need for the APA to avoid risky situations 
and mitigate the effects of undesirable situations. 

{c) Discussion 
• 

General agreement on the extent of such dependencies \'lill not be easily -
obtained. However, it is a key issue which should not be ignoredo 
Most peop·le will be sympathetic to the existence of some dependence~ 
and minimal dependency assumptions may be all that is necessary to 
establish a clear case. A simple but realistic initial approach is a 
low cost minimum risk approach. Extension must be assessed in terms of 
initial r~sults. 

Providing conditional estimates will be a useful aspect of assessing 
base estimatess and associat-ed, cGsts for other participants are 
incorporated in their provisions, with the exception of WCC. For 
related reasons, no attempt to cost APA input has been made. Expenses 
account fa~ the need to seek a wide spectrum of exper:t opinion. 
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(d) Schedule 

· Weeks 20 through 50 

After week 30 

0 

(\ 

Development of initial conditional relationships 
=and sensitivity analysis based evaluation of 
alternatives 

Extension and refinement as necessary, 
overlapping Subtask 12.04 if necessary. 
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Subtask 11.04 - Susitna Bas.e Plan Initial Risk Analysis 

(a)· Objective 

To identify all relevant risks in terms of specific problems associated 
with specific major components of the project and key aspects of the 
alternative power source risk assessment developed in subtask 12.03; 
identify all relevant preventative and responsive measures for these 
risks; identify which risks are minor given effective responses, and 
which need further attention; make a pre 1 imi nary quantitative 
assessment of some key construction time risks, and their relationships 
with other key project cost risks, flagging risks which are important 
but best treated as conditions with respect to the current quantitat1ve 
analysis; stimulate i nfonnation flo\1/ between planning groups with · 
respect to likely departures from the base plan; and stimulate 
documentation of problems and solutions to those problems underlying 
the base plan. 

{b) f\pproach 

Acres will coordinate the assessment. Input will be obtained from 
project personnel responsible for each component. Procedures developed 
by Acres will be used to assess construction time risk as follows: 

Risk lists will be produced, labelling and describing all the relevant 
risks all those involved ~an identify. 

Response lists will be produced, labelling and describing all relevant 
responses associated with each risk. 

Secondary risk and response 1 i sts will be produced, considering risks 
associated with responses. 

Rough quantitative assessme~t of risk/response sequences will ~low 
some risks to be identified as minor, and not worth further analysis at 
present. 

Still using risk/response lists, responses will be partially struc
tured. Responses common to more than one risk will be identified~ 
Responses will be preference ordered. Where possible, decision rules 
defining when responses would be used wi 11 be i denti fi ed. 

s·pecial diagrams will be constructed to summarize the above analysis in -
a simple form. 

Key base plan assumptions and key assumptions concerning responses to 
potential problems will be identified • . 
Probabilities necessary to assess key assumptions \vill be estimated. 
Nost will be very specific conditional probabilities: for example~ 
what is the probability of X working days for a particular activity in 
a particular month? 
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The implications of key assumptions \"ill be examined; first in the 
context of specific risks for -specific activi£ifl.Sj .gr-adua11y at a 
broader and broader level. For example., we will assess the cha.nce of 
ac~hieving the planned work on a specific activity in a specific season 
i~r relation to one or two key risks first:~ then look at other risks and 
other seasons. We will not relate different activities until we are 
satisfied with assumptions critical to the act·ivity itself. 

A variety of output fonns will be used, depending on the questions 
being asked of the ana,lysis. Most will be comparative probabi1 ity 
distribution representations; for example, the probability of 
finishing activity Y by month X given a start in May11 June, July, etc10 

Construction time risk wi 11 be summarized, and converted to construe-
ti on cost risk. .... · ~' 

Other sources of construction cost risk will be considered in a similar 
manner~ and linked to produce overall construction cost probability 
representations for confidence limit assessment purposes. Appropriate 
confidence limit assessment will be based on a comparison of quantified 
risks and nonquantified risks which must be treated as conditions. 

Construction -cost risk analysis will take place in a fixed time. frame 
structurell unlike the PERT based analysis usually employed.. That is, 
we will consider. uncertainty in terms of "how much work can we achieve 
in a given time", instead of "how long will it take to achieve a given 
amount of work... This approach makes it much easier to assess probabi- -
lities, always a difficult task. It facilitates the consideration of 
weather windows and .other seasonal dependencies. It also facilitates 
integrating construction cost risk with inflation and escalation 
studie$ at this point6 

Other sources of project risk will be considered qualitatively in a 
Similar manner, structuring risks and responses via listing procedures 
and simple summary diagrams. 

Computation procedures are. based on numerical integrati.on techniques -in 
a semi-Markov process framework. Another key advantage of the fixed 
time frame is the efficiency and precision of this approach relative to 
the more usual simulation or moment-integration analytical procedures .. 

Al 1 aspects of the Acres approach to risk analysis have been widely 
used in the context of fault-tree and event-tree analysis, reliabi 1 ity 
analysis, generalized PERT, .Markov process and decision-tree analysis. 
However, the way we have integrated these aspects into a procedure 
tested in a. variety of application areas is unique. Areas of 
application of the integrated procedure include hydro projects~ thermal 
pO\'Ier projects, arctic gas pipelines,_ offshore North Sea oil pipelines 
and plat forms and unde-rground energy storage projects. 

(c) Discussion 

The effort expended on risk analysis can be tailored to an available 
budget. However$ it must be expended in a systematic manner, and 
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(d) 

experience suggests that at this stage in a project's life a relatively 
simple quantitative analysis will suffice provided risks and associated 
preventative and·re:zponsive measures are carefully identified. If they 
are not, qUantification of risks is rather meaningl~ss, because it is 
not clear what has and has not been included .. 

Schedule 

Weeks 53 through 75 

After week 75 

Develop initial risk analysis as base plan is 
deve1oped, including quantitative analysis to 
test key base plan assumptions. 

.Prepare risk analysis documentation for 1 icense 
application submission. 
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Subtask 11.05- Susitna Base Plan Extension and Revision 

(a) Objective 

To revise the base plan initial risk assessment periodically as the 
base plan develops; explore key risk areas identified earlier; assist 
with base plan development as and when necessary; and respond to FERC 
requests for further analysis. 

(b) Approach 

Within the basic framework established in Subtask 12.04, further 
speci fie extensions qnd revisions. 

(c) Discussion 

Experience suggests risk analysis can be extrf~mely useful at this stage 
in a project •s development~ but it is difficult to predict what· sort of 
issues will benefit from further analysis until preliminary risk 
analysis results are available. 

Costing is necessarily vague at this stage, but we believe the figure 
quoted should allow updating as necessary, response to a reasonable 
number of risk areas uncovered earlier and assessment of key changes 
proposed for the base plan. 

This effort will continue during the post-application ph~se of the 
work. 

(d) Schedule 

As and when necessary. 
0 

•. 
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Subtask 11~06 - Susitna Financing Risk Analysis 

{a) Objective 
•. 

To build on earlier risk analysis consideration of financial issues 
yet developed, including assessment of contract and insurance 
arrangements, and an appropriate level of direct and indirect 
"insurance ... 

(b) Approach 

not 

Within the basic framework established in Subtask 11.05, specific 
extensions and revisions, in tenns of both quantitative and qualitative 
analysis. 

(c) Discussion 

Earlier listing a·nd structuring of risks and responses is of great 
value at this stage. Each proposed contract can be assessed against 
appropriate checklists of potential problems, and contract arrangements 
or insurances which cover a number of different sources of risk can be 
developed into an effective overall risk management pattern. 

This subtask wi 11 be performed in its enti ret.y subsequent to submitta 1 
of license application. 

(d) Schedule 

From license application to bonding. 
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Subtask 11.07 - Resolution of Tax Ex.emEt Bond Issue 

(a) Objective 

To exp 1 ore a 11 1 ega l means to secure tax-exempt financing for the 
Susitna Project and identify and describe those measures ~lhi ch must be 
taken in each case to secure that end. 

Rank in order preferred approaches in the event more than one legal 
means is identified"- Prepare a. report summarizing reasons tax exempt 
financing is found to be impossible in the event no legal means is 
identified. 

{b) AEproach 

A memorandum on financing considerations prepared by Salomon Brothers 
is included in Section C to this Plan of Study. As noted therein., a 
number of possible alternatives under the·IRS Code can be explored. 
The special rules provided under Section 103 of Treasury Regulations 
for applying trade or business test and security interest test to bonds 
issued to finance an electric gener'ating facility owned and operate9 by 
an exempt person {in this case~ the State of Alaska or a public power 
authority) will be considered in a series of sequential steps 
summarized as fall O\-ts: 

• 
(1) Classify the anticipated purchasers of power from the Susitna 

project into exempt and nonexempt persons. For example, munici
palities such as .£\nchorage and Fairbanks will be exempt persons, 
\'lhereas private electrical co-ops wi11 be nonexempt. 

(2) Determine whether any one nonexempt person will contract to take, 
or take or pay for, more than 25 percent of the project output of 
the Susitna project. If· there is such a person, then the trade or 
business test is met .. 

( 3) If there is no such person, identify the nonexempt persons 1ifw 
wi 11 each pay annual guar-anteed minimum payments exceeding 3 
percent of the average debt service on the Susitna bonds. The 
trade or bus ·i ness test is satisfied if the aggregate amount of 
power v1hi ch these persons contract to take, or take or pay for, 
exceeds 25 percent of the project output of the Susitna project • 

(4) If the trade or business test is met~ total the payments that will 
be both pledged or used to pay debt service on the Susitna bonds 
and made pursuant to the contracts referred to in either paragraph 
2 or 3 above. The security interest test is met if this aggregate 
amount exceeds 25 percent of the total debt service on the Susitna 
bondso 

If it appears that the Susitna boods may be industrial development 
bonds because of the commitments by nonexempt persons to purchas~ 
power, consideration may be given to altering the makeup of the · 
group of purchasers to avoid the trade or business test or 
security interest test~· Further details are provided in the 
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Salomon Brothers memorandum. Assuming that one or more approaches 
are found to be possible, each will be evaluated in terms of the 
associated di ffi cult i es and probabilities of succes~ful defense 
against challenge by or on behalf of regulatory authorities. All 
reasonable approaches will be rank ordered and the apparent best 
will be developed into a series of explicit measures to be taken 
by the State (including recommendations for legislation to be 
passed), the Alaska Power Authority, and others. 

In the event that tax exempt financing is found to be impossible, 
a report will be prepared detailing the reasons that no reasonable 
approach could be found. 

(c) Discussion 

The question of tax-exemption on interest to be paid on bonds issued to 
finance the project is of extreme importance, for the overall cost of 
the project pov1er and the type of financing plan to be developed hinge 
upon its resolution. So important, in fact, is this issue that even a 
negative report should not necessarily be regarded as a final and 
irrevocable ruling on the matter. Indeed, given the importance which 
the federal government has now attached to domestic energy production 

· (especially from renev1able resources) it is not inconceivable that 
federal regulatory or statutory changes can be achieved. 

In the event, however~ that negative findings on the tax exempt 
question are produced and cannot be reversed, the financibility of the 
project will not then necessarily become doubtful. The best 
alternative to tax exempt bonds will be recomnended by an experienced 
professional investment banking firm whose successful historical 
participation in large project financing is well documented. 

Legislation nov1 pending could serve to resolve this· issue in favor of 
tax-exemption for bonds associated with hydroelectric development. In 
the event that this legislation passes, the level of effort will be 
reduced to that amount necessary to ensure compliance with new laws. 

{d) Schedule 

Weeks 30 through ..52. Intermittent updates thereafter. 
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Subtask 11.08 - Identify Parties in Interest 

(a) Objective 

To identify potential candidates to share some of the direct and 
indirect project risks and describe their possible involvements. 

(b) Approach 

A survey of all organizations and entities with any possible direct or 
indirect risk sharing involvement will be accomplished. These parties 
might include~ for example, municipal electric systems, rural electric 
cooperatives~ investor owned utilities, the Alaska Power Administra
tion, and others. A profile will be drawn up for each and an assess
ment wi 11 be made as to how much of the tot a 1 risk each may be expected 
to share under appropriate alternative scenarios and as to how such 
sharing can reasonably be accomplished • 

(c) Discussion 

There are a number of basic project financing risks \'lhi ch must be 
addressed. The analysis, assessment, and, where appropriate, quantifi
cation of these risks will be accomplished under Subtasks 11.04 through 
11.06. Financing risks include: 

-- Cost overruns prior to completion 
-- Late completion and non-completion 
-- Partial or total post-completion outages 
--Customer failure to provide anticipated cash flows 

Regulatory risks!> particularly insofar as new regulations affect the 
operation (and, therefore, of course, the profitability and/or 
consumer costs). 
Technological risks, particularly insofar as the extent to which new 
or relatively unproven technology may increase financing 
difficulties. 

Given these risks and reasonably detailed profiles of potential risk 
sharing parties, it is possible to consider a number of alternative 
participation scenarios. As successive iterations of the risk analysis 
efforts occur, the possible involvements of parti es-i n-i nterest are 
correspondingly clarified. An essential first step in this process~ 
however, is the task of identifying and profiling potential candidates. 
Thus~ this subtask provides an explicit recognition of that need • 

(d) Schedule 

Weeks 10 through 30 
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Subtask 11.09 - Revenue Assurance Procedures 

(a) Objective 

To explore alternative means to provide adequate revenue assurance to 
protect investors against the risk of default; deve1 op a strategy for 
success. 

{b) Apgroach 

For large energy projects, the necessary revenue assurance may be 
derived from a demonstration of demand for the project output and 
adequate customer and regulatory support of the price for the power. 
Demonstration of demand can be satisfied by pov1er sales contracts 
between APA and the immediate customers (e.g., municipalities, coopera
tives; military bases, industrial plants, etc.}. We intend to consider 
a number of alternative types of coll111itments and match them against 
immediate customers identified earlier in the group of parties-in
interest {see Subtask 11.08). Certain specific conmitment types are 
described in the Salomon memorandum in the Appendix. These include 
take-or-pay obligations, take-and-pay obligations, minimum.payment 
obligations, and step-up provisions. 

Since price regulation and other regulatory constraints would neces
sarily affect the project, it is important to include discussions with 
all governmental and regulatory agencies in this exploration of revenue 
assurance. 

In addition to power sales contracts, guarantees by the State or 
Federal government or others would provide further assurances. 
Guarantee possibilities will be identified and a preliminary assessment 
will be made of the probab i 1 i ty of acquiring them. 

A number of funds will be required (including, for example, "Reserve 
and Contingency Fundu or 11 0perating Fund 11

} to ensure protection against 
unexpected shortfalls. Each such requirement will be identified along 
with its source. 

As a final step in the development of revenue assure procedures~ the 
apparent best strategy for successfully a chi evi ng the desired degree of 
revenue assurance .. will be described in a report to be prepared as a 
part of this subtask. 

(c) Discussion 

The basic credit risk against which investors attempt to protect 
themselves is the risk of default. The risk of default lies in the 
borrower's inability to meet interest and principal payments on his 
debt obligations in a timely fashion. Adequate revenue assurance 
protects the investor against this risk. 

It will not be sufficient to conduct a one-time study of the revenue 
assurance issue and then assume the results will continue to remain 
valid throughout the course of the financing effort. Rather, a-
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relatively continuous updating process is essential. In this regard
2 

the provision of inv.estlf!ent banker•s services by a finn experienced in 
pr·oviding financial services for large projects is particularly 
important. This subtask will continue during the post-application 
phase of the \';ork. The level of effort shown in cost summary tables 
includes only pre-application cos~s. 

(d) Schedule 

Weeks 100 through 120. Subsequent schedule to be determined. 

.. 
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Subtask 11.10 ~ liaison with APA Bond Underwriting Managers 

(a) Objective 

To provide a continuing input as appropriate from study tasks of 
'information and data which may have an impact on financing; provide 
engineering advice to the financing management group; and report to the 
Project f.fanager on any issues where financing considerations have an 
impact on the evolution of the project. 

(b) Approach 

Financing of a major project such as Susitna \'/ill ca11 for a level of 
effort and ingenuity well beyond that normally i nvo 1 ved in pub 1 ic works 
undertakings. Experience (particularly from the $1 bill ion Churchill 
Falls Project) has established the benefit in a particularly close 
relationship bet\veen technically oriented senior staff closely 
associated with the engineering related development of the project and 
the financial, legal, insurance, economic and other professional 
advisors assembled by the O\vner. The leader of the task force carrying 
the responsibilities under Subtasks 11.01 and 11.02 will be eminently 
suited and placed to provide this liaison function as an essential part 
of his other duties. 

(c) Discussion 

In major projects, there must be continual emphasis on multidisciplin
ary approaches to most of the important issues that have to be 
resolved. When capital investment is more modest and where mar.y prece
dent cases are available for guiding decisions, the degree of liaison 
and interlinking of interests contemplated here might be viewed as 
extravagant. However, it may be suggested that the exigencies of even 
less ambitious capital works exposed to excessive cost escalation and 
the many risks imposed by current public and political attitudes call 
for closeknit coordination of all project interests throughout the 
undertaking from concept to completion. 

The target is completion in the most efficient and cost-effective way 
possible and the strictest level of adherence to schedule and budget 
throughout the pr{)ject. The aim can be most effectively taken by close 
cooperation between all interests from the outset. 

(d) Schedule 

Continuous through the full period of study .. 
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Subtask 11.11 - Draft Documentation for Bond Offering SuFmort 

(a) Objective 

To review with the Authority's Bond Underwriting Manager the require
ments for support documents; prepare and issue outline index and 
content specifications and allocated responsibi1 ity for input; prepare~ 
edit and. produce successive draft documents in parallel with other 
findings, reports, etc, being produced in. the 1 ater phases .of the over
ail study, and prepare "Engineers Opinions•• to support certification of 
the project. 

(b) Approach 

Throughout the financing support task, attention will be continually 
focused on the ultimate objective of a successful bond issue. Very 
large projects requiring financing at levels of $1 billion or more call 
for a particularly high standard of support documentation to build a 
sufficient level of confidence in the investment potential. Managers 
of major financing institutions are becoming increasingly sophisticated 
in their approach, particularly to major projectss and owners and 
under\·lriting managers must respond to their more exacting 
requirements. 

We see the vital importance of preparing inputs to the bond offering 
support documents as the study proceeds. It is be planned that draft 
documents will be available by the conclusion of the study and will be 
avail able for further refinement as the project proceeds through 
licensing to its release date. 

The specific approach to be adopted would parallel the successful 
precedent of Churchill Falls Hydroelectric Po\'/er Development which led 
in 1968 to the marketing of $550 mill ion in First Mortgage bonds. 
\~hile in this case work was heavily concentrated in a 3-month period in 
1967 and_ .. CQ.Q.t1n.u.~d at a J~~~~er: ].evel for~ ~§~m()IlJ:.hs.Jn 1~6"?, it is 
reconmended that for Susitna the support materials should be method
ically assembled throughout the study period and prepared in dra.ft form 
well in anticipation of any offering. A provisional listing of Bond 
Offering Documentation is set out in subparagraph (ii) of Task 11 
above, and a summary~.~ of .the objectives of each of the proposed 
documents is repe.ate\,K~t..Table 1 of Task 11. 

(c) Discussion 

It will be apparent from the provisional 1 i sting of documents that a 
wide range of interrelated topics must be addressed. This calls for 
input from a multidisiplinary group of specialists and sensitive 
coordination of all material into a cohesive, balanced and interrelated 
series of docum~nts. These serve to demonstrate that all important 
questions have, in fact, been properly addressed and that the project 
has a high level of overall security as a result. 

In view of the Jegal significance of these documents, the process of 
editing, approval and publication \'Jill require c1ose working 
arrangement with the Authority's counsel, the underwriting managers, 
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(d) 

legislative interests in the State of Alaska, and the owners' manage
ment team. The effort requires a painstaking level of processing of 
very large amounts of data and material and justifies its assignment· to 
our selected team which has appropriate prior exposure to this 
function. 

A perusal of the list of bond offering support documentation as 
displayed in Table 1 reveals that there are great similarities to 
documentation required as exhibits to the FERC license application (see 
Task 10). Thus, in many cases, vie will use the same documentation both 
as an exhibit and as bond offering support documentation. In others, 
it will be necessary to reformat exhibit data to meet financing needs. 
To the extent possible, however, bond offering support documentation 
will be delayed until after license exhibits are prepared. 

Annex A to Task 11 refers to work carried out for BRINCO on Churchill 
Falls Hydroelectric Power Development in 1967-68. 

This subtask was contained in the September 11 version of the POS along 
with a schedule commencing in the sixth month of the feasibility study. 
As a result of discussions with the Alaska Po\'ter Authority, the 
proposed work will be deferred unt i1 after 1 icense application has been 
accomplished. A description of the required effort is- retained in this 
version of the POS in order to ensure a complete description of the 
financing task. 

Schedule 

Commence after license application and to be presented in a form for 
continuing effort into subsequent phases of the project. 

.. 
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A~5.13 - TASK 12: PUBLIC PARTICIPATION PROGRAM 

(i) Task Objectives 

To keep the public fully informed of plcns, pl,.ogress, and findings 
associated with conduct of the detailed feasibility study, and to 
provide a means whereby the public (including individuals, public· 
and private organizations, and various government agencies) can 
influence the course of the work .. 

(ii) Task Output 

Outputs of the public participation program will include: 

-- Transcripts of pub 1 ic meetings, together with subsequent \vritten 
comments and proposed action lists derived from public inputs 

-- ~1onthly progress reports pub 1 i shed and distributed widely 

-- Film clips and recordings for release to the news media and for 
subs~quent historical record 

--Minutes of workshop meetings (to be made available upon request 
at the cost of reproduction and mailing) 

Minutes of deliberations of external environmental and 
engineering boards (to be made available upon request at the 
cost of reproduction and mailing) 

Progress report brochure to be published and distributed in 
advance of the January 1981 public meeting 

Written responses to individual letters of inquiry addressed to 
the project information office 

(iii) List of Subtasks 

12.01 Operate Information Office 
12.02 Conduct Public Meetings 
12.03 Conduc~ Workshops 
12.04 Prepare, Publish, and Distribute Information Materials 
12.05 Prepare and Maintain Action List 

(iv) Subtask Scope Statements 

The logic diagram at Plate T12.1 provides a broad overview of the 
manner in which the public participat·ion program will be conducted. 
In general, this program has been constructed to provide a series 
of iterations which are structured for feedback. Plate T12, 2 
illustrates the process. On a continuing basis throughout the 
course of the work, information regarding progress, preliminary 
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findings:) and p 1 an rev1 s 1 on.s wi 11 be pub 1 i shed; comments will be 
sought; action lists incorporating issues and concerns will be 
prepared; the plan of study vJill be updated; and a new informa
tion pub1lcation will be triggered • 

External. engineering and environmental boards will provide an 
independent review as well as a recourse in the event that the 
consultant's proposed actions or actual efforts are perceived as 
unresponsive to expressed concerns. Detailed descriptions of 
individual subtasks are contained in succeeding paragraphs. 
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Subtask 12.01- Operatelnformation Office 

(a) Objective 

To provide a central point for public access to project information; 
provide a coordinating agency for _processing information requests, 
comments, and objections; and provide positive control for meeting 
scheduled information milestones. 

(b) Approach 

As soon as work commences on the feasibility study~ an information 
office will be opened and a public participation project officer will 
be designated .. The effort will demand the full time services of the 
information officer throughout the peri ad during ~-~hi ch the study is 
co'nducted as \te11 as require administrative support and the part time 
assistance of others as the work progresses.. By pro vi ding this vi tal 
link between the public and the study team, we expect to ensure that 
all inquiries are answered, that no comments are ignored, and that an 
aggressive information program is carried out. 

It will be the duty of the information officer as well to make admini
strative arrangements for other information activities (e.g., acquiring 
suitable meeting places for public meetings, arranging for verbatim 
transcripts, processing written comments, etc.). 

The public participation project officer and assistants wfll be 
employees of the Alaska Power Authority .. 

(c) Discussion 

Experience has shown that the typical professional engineer is reluc
tant to subject his preliminary findings to public scrutiny (and 
possibly criticism) until he has gathered all of the data he believes 
is necessary art--t has checked and double checked his results. The 
existence of an information office and the designation of an informa
tion officet .. will provide a means for the public to be kept abreast of 
what is transpiring as we11. as what is planned. Daily contact wi.th 
various project personnel will allow the information officer to dis
charge his.duties .. properly as well as free the engineers and th~ 
environmental scientists to concentrate on the skills at v1hich they are 
most adept. 

It is highly probable that periods of frenetic activity will occur as 
the information program is carried out. On such occasions_, we antic
ipate seeking the assistance of additional locally hired staff to 
augnient the normal information staff. 

Coordination on a regular basis with agencies charged by statute or 
by executive order \'lith direct involvement, or with organizations such 
as bulk recipients and distributors of electric power, will generally 
be acco~plished directly at the appropriate action level without 
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(d) 

intervention or involvement of the information office. Even so, the 
information officer will be expected to a.ssume the role of expediter in 
any case \'h'1ere it comes to his attention that required coordination is 
not being accomplished. 

Schedule 

Entire study period~ 
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Subtask 12.02 - Conduct Public Meetings 

(a) Objective 

To provide wid~ly publicized opportunities, scheduled in advance in 
convenient locations, for presenting information to the public, 
soliciting their comments and concerns, addressing their questions, and 
involving them in the \'/Ork; establish an official record of these 
public participation milestones as the basis for subsequent 
identification of specific actions to be incorporated into follo\'1-on 
work; and offer the benefit of public reactions to the views of 
independent external environmental ~nd engineering boards who will 
review the recommendations of the project managers at cruci a 1 
milestones. 

(b) Approach 

Public meetings will be scheduled for the three following decision 
points: 

(1) Near the start of the work so that the public may be informed 
of the plan of study and afforded an opportunity to comment on 
it. 

{2) After one year's work is completed, at which time sufficient data 
will be available to permit recommendations as to whether to 
proceed. At this point, the public will have available for 
consideration a river basin plan, a comprehensive alternatives 
study, a progress report on all study work completed to date;, and 
an updated plan for work to be undertaken in succeeding year·s. 

(3) After preliminary findings are developed and initial drafts of all 
exhibits to be submitted with license application to the Federal 
Energy Regulatory Commission are prepared. 

At each of the above milestones, three separate public meetings will 
be held in a two-week period--one each at Anchorage, Fairbanks, and 
Talkeetna. Information to be addressed at each of the meetings wi~l 
be made availabl~ at conveniently accessible points (e.gs, public and 
school libraries) or at cost to those who wish to acquire personal 
copies. In each case, brochures summarizing progress, future pl an.s, 
and problem areas will be prepared and distributed free of charge. 

A comnent period of 15 days will be established so that written com
ments received during that interval can be incorporated in verbatim 
transcripts. (Note that the 15-day period does not in any way limit 
pub1 ic comment throughout the course of the work. Indeed, the i nforma
tion office. will receive and acknowledge written and oral inputs 
thToughout the entire study period, and wil_l coordinate the preparation 
of entries on action lists.) The value of the relatively brief period 
for response to the public meeting lies in making transcripts available 
as early as possible and distributing them for consideration prior to 
the next workshop (scheduled within a few months of each public 
meeting). 
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(c) Discussion 
. 

The value and complexity of the proposed project as well as its 
location necessarily demand thorough--and almost inevitably, 

·voluminous--reports, calculations, data tabulations, and the like • 
While such information will be made available for public scrutiny each 
time a reasonably separable package has been prepared, it is unlikely 
that the average concerned citizen will have the time or the education 
and experience to read and digest all of it. The-public meeting 
affords an opportunity for every citizen to learn of \'/hat is planned 
and \'/hat has transpired~ as well as to offer comment, advice, and/or 
criticism in a public forum. To be sure, public meetings are generally 
too large (and too diverse in interests represented) to make them 
efficient vehicle$ for generat·ing compromises and courses of action 
which best meet·study objectives while simultaneously addressing key 
issues raised by conflicting interests. We anticipate satisfying the 
latter need in part by scheduling and conducting workshops. 

The meeting will be conducted in each case by a key member of the Acres 
organization (usually the project manager or the study director). A 
panel including a representative of each of the companies fanning a 
part of the Acres team as well as one or more employees of the Alaska 
Power Authority will be available so that certain questions and 
concerns can be addressed at the meeting itself. 

. 
Public meetings are designed to be just what their name implies--an 
opportunity for the public to become aware of and involved in the. work" 
They are primarily held to satisfy the needs of individuals, though no 
attempt will be made to stifle the inputs of organizations or agancies. 
While public inputs dur·ing the meeting and subsequent written corrment 
periods are likely to include significant numbers of expressions of 
concurrence or of opposition, the results will not be regarded as a 
vote. Even so, summary records of the range of reactions will be 
maintained as a part of the record for later consideration during FERC 
hearings and interventions (if the latter occur). 

(d) Schedule 
/ ., 

Weeks /to f(s2 to 54; 120 to 122 

tO fv(V 
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Subtask 12.03 .... Conduct ~/orkshoes 

(a) Objectives 

. 

To provide scheduled opportunities for discussion, coordination, 
achieving appropriate and acceptable compromises, and in general 
addressing the n~eds of organizations and agen~ies having particularly 
strong interests in the course of the work; provide the vehicle for 
input·s and advice from particularly knowledgeable representatives of 
special interest groups, as well as an opportunity for dialogue not 
readily available at public meetings; and provide the public a chance 
to observe the face-to-face encounters and the discussio~s octurring at 
workshop sessions. · 

(b) Approach 

Eight workshops are planned, six of which are scheduled in advance and 
two of which are reserved to address issues of opportunity. Each such 
session may last three days or more and may be divided into a series of 
subsessions so that time can be set aside for addressing the special 
interests of certain groups. 

While it is clear that special workshop interests necessarily include 
those of the utilities in the Southcentral Railbelt, state and federal 
agencies charged with regulation and preservation associated with the 
pr·oject, native villages whose lands or livelihood will be impacted, 
and certain environmental organizations, it is also true that the 
productivity and advantages of \<Jorkshop sessions deteriorate rapidly as 
the number of participants increases beyond about a dozen. We propose 
to recommend a manageable number of organizations to APA based upon an 
attempt to identify interests most clearly and substantively impacted 
by the project. (In this regard, for example, we would choose a 
recognized environmental organization operating in ~aska and concerned 
specifical~y about project impacts as they directly affect the Alaskan 
environment and the. Alaskan quality of life over a national 
environmental organization whose objectives may be oriented toward 
"nationa1 11 interests and whose representatives have not lived in and 
may sel dam vi sit the State) s 

Observation is po-ssible. Even so, oral co11111ents and suggestions from 
individual obseiVers in attendance will not be solicited during any 
session. Forms \'/ill be available, however, for attendees to express 
their views. 

Subsequent to each workshop, minutes of the meetings will be prepared 
and published, and action lists will be updated to account for agree
ments reached during the session as well as to reflect important inputs 
from various observers. 
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(c) Discussion 

Whereas public meetings {Subtask 12.02) were described as responsive to 
the participation needs of individuals, the \'torkshop sessions are 
designed to satisfy group or agency participation needs. The diffi
culty comes,· of course, in selection of proper participating groups. 
We will make recommendations in this regard~ but the choice is properly 
one for t·he State of Alaska. Thus we will rely on APA as the arbiter 
in the event that any interested organization seeks recourse from 
proposed exclusion. 

There is some slight danger that exposing workshop sessions to public 
view may inhibit participants and keep them from "letting their hair 
down.n In balance, though, we regard the public•s right to know as the 
more important consideration and our costs are derived on the assump
tion that reasonably large facilities will be required and that a 
substantial number of interested persons will observe and will express 
views on the forms to be provided. 

By regularly scheduling m0st of the workshops, we hope to ensure that 
surprises are avoided and that both the team and sub-session partie-
; pants are kept fully avtare of each other's progress. Given the sheer 
magnitude of the \'/Ork, though., it is entirely possible that unforeseen 
events of great consequence for the proposed project will occur. Two 
workshops are included in the estimated costs to account for our 
perception that certain important new issues will need to be addressed 
when they arise rather than at a future scheduled meeting. 

(d) Schedule 

Weeks 18, 32, 47, 58, 72, 89, 106. 

Two additional weeks to be scheduled during the course of the study ... 
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Subtask 12.04- Prepare~ Pub1is~t, and Distribute Information Nateria1s 

{a) Objective 

To ensure project information is made available on a regular and 
convenient basis; make explicit provisions for commitment of resources 
in support of a strong and aggressive public participation program; and 

·support the assemblage of a proper historical record of the sequence of 
events leading to license application~ and, if results so indicate) to 
eventual design, construction~ and operation of a hydroelectric 
p1 ant (s). 

{b) Approach 

This subtask will be undertaken through use of innovative multi-media 
coverage under the direction of an information officer whose duties 
wi 11 include management of a strong information program. Specific 
efforts include~ but are not limited to, preparation, publication, and 
appropriate distribution of the following: 

(1) Final approved plan of study 
(2) Periodic film clips of 11 as is" conditions in Susitna basin, 

alternative sites and/or examples for electric power generation, 
public meetings and workshops in progress, field investigations, 
and the like 

(3) Transcripts of all public meetings 
(4) Minutes of workshop meetings 
(5) Monthly progress reports 
{6) Information brochures and pamphlets 
(7) Basin development plan 
(8} Alternatives plan 
(9) Action lists~ together with notes as to status of pending 

actions 
10) Draft preliminary findings 
11) Audio and video recordings 
12) News releases 
13) Min~tes of external bOi.ird deliberations 
14) Acknowledgements of written correspondence 
15) Displays to .. be set up and periodically updated, regularly rotated 

from one location to another. 

Although the information officer will manage publication and distribu
tion, actual preparation will be undertaken by the appropri"ate team 
member responsible for technical details, or in the case of special 
facilities or capabilities for films and recordings~ by subcontract to 
Alaskan business. 

The costs of such an extensive effort are not inconsequential. Thus, 
certain distribution categories will be established as follows: 

Extensive distribution, free to the public, of summary data such as 
infonrmtion brochures and. pamplets, ~· 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-- Hide distribution of bulky or voluminious materials (such as basin 
plan, alternat·ive study) to strategically located infonnation 
cent.ers {e.g., libraries). (Requests for individual copies. will be 
ful fi 11 ed at cost) , · 

Pinpoint target distribution of materials for publication by others 
(newspaper, magazines, etc.) at no cost to the recipient, 

Satisfaction of information requests at cost for various inter
mediate reports and data collections not normally routinely 
distributed. 

We anticipate awarding one or more subcontracts (for printing ilnd 
binding information materials) on a competitive basis to Alaskan firms 
(unless no capacity is available in Alaska at the ti.me a subcontract is 
advertised or unless cost savings of 25 percent or more can be 
other~li se achieved). 

(c) Discussion 

A key element in the entire information publication process is timeli
ness. Thus~ it will be important to ensure pertinent materials are 
available sufficiently far in advance of various meetings and workshops 
to permit review prior to the event .. 

Our plans to put the entire public partic·ipation program in the hands 
of a single manager and to deal exclusively with locally available 
subcontractors for logistical support of the program will contribute 
to our successful satisfaction of the timely distribution problem-

To provide maximum coverage without incurring unreasonable costs.lt we 
intend to opt for austere standards. In this regard, for example~ 
covers (where needed) \'/ill be paper; colors wi 11 not be used except 
where necessar.y for clarity of a particular map or figure; volumes will 
be stapled rather than spiral bound or glued, and a variety of similar 
restrictions will be enforced. 

(d) Schedule 

Throughout proj ec;.t per.i od. 

41#'•._, 
,.;~ .. ··. ... 
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Subtask 12.05 - Prepare and Maintain Action List 

(a) Objective 

(b) 

To provide a positive system for ensuring all issues are addressed; 
permit up-to--date status reports on progress and procedures for 
addressing issues; and ensure that all necessary actions arising from 
the public participation program are assigned by name to team members. 

Approach 

Subsequent to the first public meeting, all comments \'lill be reviewed 
and a list will be dra\'m up in the fonn of individual actions sought 
by the public. The action list will be prepared and maintained by the 
APA public participation staff. The project manager will review the 
list and \'lill mark certain actions as inappropriate for further 
pursuit, together with a brief note explaining why the requested action 
was recommended for rejection. 

The action list will then be completed to include, for each approved 
action, a control number to facilitate tracking, the name of the team 
member responsible for carrying it out, cost and schedule implications 
(if any), and a target date for completion. Once the list is com
pleted, it will be reviewed by APA, who will accept the recommendations 
of the project manager or revise the list as appropriate. Addition~l 
columns bn action list registers will be available to indicate status, 
to permit recording remarks!) and to indicate the number of times the 
particular action is requested by various members of the public. 

The action 1 i st wi 11 be updated on a regular basis after each succeed
ing workshop or public meeting, or more often if significant numbers of 
substantive comments are received in the information office. 

(c) Discus ~on 

Assuming our study plan is a good one (and we are convinced that it 
is), it is logical to assume that most requested actions will already 
have been provided for. 

-. In such cases, of... course, neither cost nor schedule impacts wi 11 
accrue and the 11remarks 11 column of the action 1 ist will note that the 
necessary work is already planned. Even so, a public participation 
effort is specifically designed to ensure that individual concerns are 
considered--and it follows that some new ideas, real concerns or 
innPtvative approaches will be earmarked for consideration. 

t~e suggest that the proposed action 1 i st system is a positive means 
for demonstrating to the public that their views are being carefully 
considered and that public participation is not being regarded as a 
necessary evil to which lip service must be p~id. 

(d) Schedule 

Throughout project period. 
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A.5.14- TASK 13: ADl~INISTRATION + 

{i) Task Objectives 

To develop for the Acres team plans, policies and procedures that 
will set forth the basic scheme for accomplishing the POS. 

{ii) Task Output 

The fo ll owing documents, reports, manua 1 s, etc.. wi 11 be produced as 
a result of this task: 

- Division.of Responsibilities Manual 
- Financial Control Procedures 
- Project Master Schedule 

-- Updates produced as required 
- Schedule Control System 

-- Periodic reporting to management 
- Cost Control Manual 

-- Periodic reporting to management 
- Manpower Loading Schedule 

-- Updated as appropriate 
Accounting Policies and Procedures 
-- Payroll reports 
-- Accounts payable reports 
-- Job cost reports 

- Documentation Control System Manual 

(iii) List of Subtasks 

Corporate 

Manual 

13.01 - Prepare Division of Responsibility Manual 
13.02 - Develop Financial Control Procedures 

Project Contra l System 
13.03 - Prepare Project Master Schedule 
13.04 - Develop Schedule Control System 
13.05 - Develop Cost Control System 
13.06 - Prepare Manpower Loading Schedule 
13.07 -Develop Accounting Policies and Procedures 

Documentation 
13.08 - Prepare Documentation Control 
13.09 - Pre-project planning 
13.10 - Project office Operation 
13.11 - ADF&G Support 

(iv) Subtask Scope Statements 

System 

Administrative procedures will be identified and developed to form 
the elements of the project control system that will provide manage
ment visibility and control of the planning, data gathering, design, 
engineering, and finally, .license application, portions of this POS. 
Preparation of documentation control procedures will assure that the 
information so valuable to completion of the POS moves smoothly and 
reliably.. Certain adminstrative support effort and pre-contract 
a\~ard work must also be accounted for. 
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Subtask 13.01 - Prepare Division of Responsibilities Manual 

{a) Objective 

To establish the basic 11 How we will work" rules for the duration of 
the POS. 

(b) Approach 

Acres/Moolin corporate level personnel will prepare and review all 
input to this manual including: 

- Project responsibility matrix 
- Organization charts 
- Approval authorities ' 
- Specific duties and responsibilities of individuals/organizations 
- Description of control systems and how they wi 11 be used 
- Correspondence procedures · 

We will draw upon a depth of expertise within both organizations that 
has been gained on other similar projects to produce a valuable 
working tool. 

(c) Discussion 

Obviously 3 it is extremely important to estab 1 ish early in the 
project, the basic documents that wi 11 be used to chart the course of 
the project and provide a basis for future strategy and po 1 icy 
decisions. The remoteness and sensitivity of the prime work location 
require that these policies and procedures be clearly understood by 
all field personnel in order that the work effort be advanced in a 
timely and cost effective manner. 

. (d) Schedule 

Weeks 0 through 2 
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Subtask 13.02 - Develop Financial Control Procedures 

fa) Objective 

To develop and document the procedures used to pay the project costs 
and to establish budgetary control procedures. 

(b) .Approach 

Acres/Moolin will work directly v1ith the appropriate APA personnel in 
order that an agreed upon plan for handling these procedures be pre

.Pared early in the project. The folloyling subjects \·1ill be addressed; 

- Funding of engineer 
-- Cash advances 
~- Zero balance bank accounts 

- ·Paying project costs 
-- By advances or zero balance accounts 
-- Directly by APA after verification 

- Budget control 
Original estimates 

-- Basis for making budget revisions 
-- Budget change procedures 

·(c) Discussion 

It is important to recognize that the difficult site conditions may 
\'/ell lead to severe constraints on the field data gathering opera
tions. The possibility of expanded/revised inves~i.gative requirements 
that may be imposed, either by design or other outsi.de influences 
fAPA, Federal, ~nvironmental)~ should also be understood. It is 
important that clear procedures be in force to handle such eventuali-ties. · 

{d) Schedule 

vleeks 0 through 4 
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Subtask 13.,.03.- Prepare/Update Project. t4aster Schedt.r1e. 

(a) Objective 

(b) 

(c) 

(d) 

To establish and monitor the POS schedule showing the relative 
schedules of all ·functional ar~as/organizations. 

.1\pproach 

Each company within the Acres team will be responsible for the identi
fication and scheduling of all the necessary tasks/subtasks to com
plete the project in accordance with the overall obje·~~ives. Each of 
these individual schedules will then be consolidated into a tentative 
Project Master Schedule, the basis of which is presented in this POS 
as Plate A7.1 and A7.2. The schedule will be presented in two 
separate forms: 

- Bar chart format 
-- Showing relation to progress for each individual subtask 
-- Indicating dates of critical milestones/decisions 

- Time based logic diagram showing: 
Decision milestones 

-- Report submissions 
License applications 

-- Key meetings 
-- Special presentations 

As final revie\'IS by APA and others dictate changes to the master 
schedule) it will be updated to reflect these changes. Also, the 
Project Master Schedule will be updated throughout th~ life of the 
project to reflect the completion of the various stages of the project 
and the possible changes required by early completion dates, slippages 
and other situations/constraints. 

A computerized scheduling system will be employed for schedule control 
purposes. This system wi 11 be that presented in Part C3 of the POS or 
simi 1 ar. 

Discussion 

Adequate identification of the complete scope of work and a thorough 
understanding of potential constraints are the key elements to estab
lishing a realistic schedule. For the purposes of this POS, it is 
assumed that the majority of the vmrk effort will be directed tO\'lards 
eventual construction of Hatana and Devil Canyon dams.. This seems a 
1 ike ly probab i 1 ity; however, unforeseen events may expand the scope of 
\'JOrk at either of these two sites or even require additional work at 
alternate sites. Although these occurrences cannot be predicted \'lith 
any accuracy, and thus not scheduled, there are a number of "fall
back11 positions that will be developed to ensure a timely completion 
of the work. Many of these problems can be handled by early identifi
cation of additional/alternate personnel and equipment, larger or 
alternate camp facilities, expansion of "off-season" operations~ where 
possible, etc. 

Schedule 

Weeks 0 through 4 (Initia1 review) 
Continuous update as requ1red 
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Subtask 13.04 - Develop Schedule Co~1trcl System 

(a) Objective • 

(b) 

Identify the necessary parameters, establish information gathering 
systems and reporting methods to eliminate or minimize schedule slip
pages. 

Approach 

Acres and Moolin personnel will work jointly to accomplish .the follow
ing tasks leading up to a working schedule control system: 

- Each discrete activity wiil be entered into a weighted percent 
comp 1 ete reporting system. ... . 

- A baseline schedule for each category of work showing percent 
complete versus time will be prepared. 

- Data gathering procedures and reporting formats and levels will be 
identified. 

- Programs \'I ill be de ve 1 oped to accomp 1 ish the fo 11 O\'ti ng: 
Pinpoint and analyze all schedule slippage areas 
Determine potential impact of slippages 
Recom~end corrective actions 
Forecast anticipated completion dates 
Perform regular reviews with management 

(c) Discussion 

Schedule control requires an accurate and timely reporting of data and 
the timely and committed review of data by those personnel responsible 
for control. The Acres/Moolin team has a great deal of experience in 
this regard, both in the planning of other large hyd.;•oelectric 
projects, and in remote arctic environments. The ability to identify 
schedule problems at an early stage has been demonstrated on projects 
of equal or greater complexity. 

As in the actua 1 schedule preparation phase, the constraints must be 
identified early, by working directly with government agencies and 
others, to control schedules successfully. These agencies and others 
must be willing to participate, accept and commit themselves to this 
effort. In addition, the cost and benefits of constraints must be 
developed to allow senior APA and government officials to make 
rational go/no-go decisions. 

{d) Schedule 

Weeks 2 through 125 
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Subtask 13 .. 05 - Develop Cost Control System • 
(a) Objective 

To develop the necessary management tools and control systems for 
monitoring, reporting and control of project costs. 

{b) Approach 

The cost control system will be developed using the expertis-e of both 
Acres and Moolin personnel. Proven methods used on similar projects 
will be employed to ensure that a workable, unencumbered syste~ is 
established. The foll O\'li ng steps will be' necessary: 

Establish cost control centers. The work effort will be broken down 
into various elements, each of which wil.l be controlled by a single 
manager/supervisor. This manager/supervisor will ultimately be 
responsible for all costs incurred in his area of responsibility. 

Establish a project Code of Accounts. This \'lill be the lowest level 
of detail utilized by the cost and schedule control system. The 
Code of Accounts v1ill allow easy identification and isolation of 
each basic work element. 

Prepare a cost estimate~ based upon the cost estimates for each 
individual task/s~btask~ for each cost center. 

Establish data gathering systems and reporting formats ·and levels. 
Both man hours and do 11 ars expended wi 11 be reported for the contra l 
period and the total to date. Camp let ion costs ~1i 11 be forecast and 
projected overruns/underruns will be tabulated. 

A program will be developed to: 
- Identify and analyze all cost overrun areas 

Recommend corrective actions to eliminate or minimize cost 
overruns 

- Forecast total costs and potential scope of overruns 
- Regularly review with management all cost reports, analyses and 

recommendations 

{c) Discussion 

The cost center concept is a valid one and has been used successfully 
on other similar projects. The success of the program depends to a 
great extent upon the participation, acceptance and commitment of 
those managers/supervisors identified as having cost center responsi
bilities. It requires a careful selection of personnel to ensure that 
costs are controlled. Many qualified personnel exist within the 
Acres/Moolin team who are familiar with this concept. 
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The main center will. be established at Acres head office in Buffalo 
where established in-house project cost-control systems have been in 
operation for many years. A secondary center \'Jill be established in 
the proposed Acres' Anchorage office and appropriately linked with the 
Buffalo center. 

(d) Schedule 

Weeks 0 through 125 
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Subtask 13.06 - Prepare t4anpower Loading ·schedule 

{a) Objective 

To establish a manpower.requirements schedule for the duration of the 
POS. 

(b) ~oach 

This schedule will be established to coordinate enployment, support 
services and equipment needs. As the manpower requirements for each 
discrete element of work are identified, they wi'll be consolidated, 
based upon the Project ~1aster Schedule, to produce a tabulation of 
manpower requirements versus time and location. In ·addition, the 
equipment needs to support the level of manpower required will b~ 
tabulated in a similar manner. 

(c) Discussion 

The Manpower Loading Schedule is a straightforward tabulation and will 
be used primarily to determine the size and location of camps. Ho\'l
ever, camp size must include space not only for the engineers field 
personnel, but also for management, government and transient person
nel. 

(d) Schedule 

Weeks 3 through 4 
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Subtask 13.07 - Develop Accounting Policies & Procedures 

(a) Objective 

To develop and implement the·necessary accounting policies and 
procedures to satisfy project requirements and support administrative 
cant ro 1 systems. 

{b) Approach 

Acres and Moolin personnel will work together to identify the project 
accounting requirements that wi 11 satisfy the needs of APA and other 
agencies 4nvolved, project control~ procurement and tax aspects of the 
project. The input/output requirements ~ill be identified and appro
priate systems will be developed to provide the required output. Ten
tatively, all activities occurring in Alaska, both in the field and 
local project offices, will be processed by Acres 1 Anchorage office 
personnel \'Jith the backup assistance of the offices of Frank Moolin & 
Associates in Fairbanks and Acres' Buffalo facilities.. Acti:tities 
occurring in the corporate/design offices of Acres American w111 be 
hand1 ed by computer capabi 1 i ty from the Buffalo, New York offices. 
Written ac.counting procedures will be prepared and issued as soon as 
possible after contract award to cover the following areas: 

- General accounting 
- Accounts payable 
- Billings 
- Invoicing 
- Internal control 
- Auditing 
- Banking 
- Expense accounts 

{c) Discussion 

. Since much of the accounting input originates from remote field 
locations, it is imperative that timely and accurate transmittal of 
data be maintained. It will be the responsibility of the individual 
field supervisors and the field project manager to review all input 
prior to transmittal to the processing facility. It is important that 
the field personnel be aware of the input requirements and that they 
be conmitted to fo'ilo\·•n~ through with this effort. Both Acres and 
Maclin personnel have worked under similar circumstances before and 
are fami 1 i ar with these types of prob 1 ems and how to cope \'lith them. 

{d) Schedule 

Weeks 0 through 4 (Continuous update as required) 
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Subtask 13.08 - Prepare Documentation Control System 

(a) Objective 

To establish the methods to be used throughout the project for 
transmittal, storage, retrieval and display of a11 pertinent 
documentation. 

(b) Approach 

FERC license application and APA requirements will be used as guide
lines to determine the documentation requirements. In addition, the 
requirements of local, state and federal agencies will be included. 
Finally, 11 in-house". document flow in support of design, cost and 
schedule activities must be considered and accounted for. Filing 
systems, records retrieval and a record storage system will be estab
lished, along with orderly methods for flow/transmittal of both inter
nal and external documentation and correspondence. Included will be a 
tracking system to monitor the flow of documentation between field and 
office locations. 

(c) Discussion 

Prior to preparation of FERC license application and the various 
individual POS reports (power .alternatives, development selections, 
environmental, hydrological, etc), it is extremely important that a 
system be implemented as early as possible to control and account for 
the large volume of documentation that will be gathered. Particular 
care and attention must be used when transferring documentation from 
remote field locations to the central offices \'there it will be reduced 
and stored. 

(d) Schedule 

Weeks 8 through 9 
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Subtask 13.09 - Pre-Project Planning 

(a) Objective 

To execute· changes in the plan of study and carry out other activities 
at the request of the Authority in the pre-project time; i.e. prior to 
the actua 1 project start date. 

{b) Approach 

At the request of APA incorporate rev1 s 1 ons to the. POS stemming from 
·agency input, public input, meetings with public interest groups, 
study of certain options relating to more economical camp artd logis
tics support, preparation of estimates to reflect ISER involvement and 
revisions to the financing and public part,icipation programs. 

(c) Discussion 

This subtask covers work undertaken on b~half of the Authority subse
qHent to October 1, 1979 and prior to cant ract execution and covers 
such items as trips and coordination associated with ADF&G, DNR and 
APA. 

(d) Schedul~ 

Prior to cuntract execution. 
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§ubtask 13.10 : Project Office Ope~ation 

Text is being written • 
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Subtask 13.11 - ADF&G Support 

{a) Objective 

To provide both administrative support and office facilities for ADF&G 
personnel engaged exclusively on the Susitna project. 

(b) Approach 
.. 

The ADF&G personnel to be engaged on the project exclusively as 
determined by ADF&G will be housed in Acres' project office. At this 

.location the~' will be provided with administrative and office support 
which wi 11 be common ~o a 11 project office activities. 

(c) Discussion 

The project office expenses related to this subtask will include 
additional office space lease costs~ furnishings, office equipment) 
communications equipment, office supplies and the like, including 
storage facilities for equipment. The actual costs associated with 
this subtask are included under Task 7, Subtask YolO. 

{d) Schedule 
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SECTION A6 - POST-LICENSE APPLICATION 

SUBMISSION ACTIVITIES 

i\6.1 - Introduction 

The study activities detailed in other sections of this proposal have been 
provided in accordance \'lith the original APA Request for Proposals dated 
June 25, 1979, and subsequent modifications as noted throughout this POS. 
APA has also requested a description and preliminary cost estimate for 
activities which \'/ill follow submission of the license application up to a 
point when the license is received and-construction work commences. 

The Acres proposal is based on a preliminary assessment of the probable 
sequence of construction of project components whjch in turn is based on 
the Corps of Engineers' 1979 Report construction schedule. The first 
construction contract wi 11 consequently be for the WJtana diversion 
facilities. Assuming no unforeseen serious interventions occur during the 
licensing process, the FERC license (which would allow construction to 
commence) should be awarded by early 1985. Engineering work to that point 
should therefore concentrate on design activities and preparation of bid 
and contract documents leading to award of a diversion construction 
contract immediately after receipt of the FERC 1 i cense. Construction of 
the pioneer access road to Watana should also be completed by 1985. 

A more conservative approach would involve accomplishment of only those 
activities necessary for award of the FE_B.C 1 icense, deferring advanced 
design and access road work until late~hroughout the remaining portions 
of this section, work packages associated with expediting project 
completion are referred to as "Fast Track" and the conservative approach is 
designated as 11 L i cense Only". 

In this section of the proposal~ summaries of activities to accomplish 
alternative post-license objectives are presented under the same general 
task headings discussed in Sections A1 through A5o 

No significant activity is anticipated under the following tasks: 

Task 1: 
Task 8: 

Power Studies 
Transmission 

The following tasks will continue, but at a lower level of activity than 
during the first phase: 

Task 2: 
Task 4: 
Task 10: 
Task 12~ 

Surveys and Site Facilities 
Seismic Studies 
Licensing 
Public Participation 

The remaining tasks will continue at a similar or increased level of 
. activity including; 

Task 3: Hydrology 
Task 5: Geotechnical Exploration 



I 
• ·I 
I 
I 
I 
I 
I 
I 
I 
I 
•• 
I 
I 
I 
I 
I 
I 
I 
I 

Task 6: 
Task 7; 
Task 9: 
Task 11: 
Task 13: 

Design Development 
Environmental Studies 
Cost Estimates and Schedules 
Marketing and Finance 
Administration 

The follO\'Iing discussion describes the anticipnted activities that will ·be 
undertaken during the period through commencement of construction of the 
Watana project or through receipt of license. 

The schedule associated with this work is shown on the Summary Schedule 
(Plate A2.1) and on the Master Schedules (Plates A7.1 and A7.2). 

A6.2 - Surveys and Site Facilities 

(a) 

(b) 

.. 
Fast Track 

The permanent base camp at Watana will be used as the base from which 
continued fie}d studies in hydrology, geotechnical exploration~ 
seismicity and the environmental areas will be conducted. Detailed 
surveying of the lvatana site in support of Watana dam design 
activities will also be continued. A description of the camp is 
contained in Section A.8 - Logistical Plan. Equipment, most of which 
will be used in conjunction with the field activities and thus located 
at the base camp, will continue to be used after having been purchased 
during the.first phase of the work. 

During this phase, the airstrip at the Watana site would be upgraded 
to support the level of activity required to complete the preliminary 
engineering of the ~~atana facilities. In the event that no airstrip 
has yet been built, the need for- it will be thoroughly evaluated. At 
the same time, a pioneer access road would be constructed utilizing 
portable or prefabricated bridges. 

Additional activities conducted during this phase include 
photogrammetric mapping~ hydrographic surveys, slope stability and 
erosion studies along the road access route. 

License Onlx 

The permanent base camp at lvatana wi 11 support continuing fie lei 
studies in hydrology {particularly in-stream flo}'/ studies), se~smicity 
and environment areas. No further design support work will be 
conducted. To the extent that the External Review Board requires 
additional work to support initial findings (e.g., in the seismic 
area), it will~ of course, be supported under Task 2. 

A.6.3 - Hydro1ogx 
" 

(t.t) Fast Track 

Following submission of the FERC license application, work will 
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continue -on obtaining hydrologic~ hydrau1 ic, ice and climate data. 
This information \'lil1 provide the inp·ut to further studies necessary 
to complete the detailed project design and prepare contract documents 
and spec-ificationS".·~ The data will also -be used to provide detailed 
information in response to queries arising out of the FERC license 
application and to provide oartial basis for the final EIS. 

A brief discussion of the additional work to be done is given below. 

(i) Field Data Index and Distribution System 

Hork in this activity will _continue as discussed under Task 3. 

(ii} Field Data Collection and Processing 

Work in this activity will continue as discussed under Task 
3. It may be possible to reduce the number of climatic 
stations during the later years as sufficient design 
information is obtained~ particularly along the transmission 
1 ine route. 

{iii) Water Resources Studies 

Utilizing the 2 to 3 years of additional data obtained from
the existing and the new stream gauges~ the streamflow 
extension studies will be revised. The same methodology as 
that proposed for this activity under Task 3 \'rill be used. 
The streamflow data obtained from the sites will be used to 
improve the extrapo 1 rti '.:n of 1 ong-term streamfl0\'1 data to 
these sites. 

The 11Low-Flow Frequency Duration Analysis", 11 Reservoir 
Filling and Operation Studies••, and "Statistical Analysis of 
Pre- and Post-Project Streamflow" analyses will be revie\'/ed 
and, if necessary, repeated utilizing the improved basic 
streamflow data and refined ~~at ana project 1 ayouts and 
construction schedules. The same basic methodology as that 
described under Task 3 activities will be employed. The 
uEvaporation Studies" will be updated using the additional 
cl·imatic data collected. 

(iv) Flood Studies 

The "Regional Flood Peak and Volume Frequency Analysis" will 
be reviewed in the light of additional data •. It is nc,t 
anticipated that additional analysis will be called for .. 

The 11 l'}robab 1 e Haximum Flood Determi nati on 11 w: 11 be redore 
using a more comprehensive methodology than originally 
employed by the Corps of Engineers during Phase 1~ A 
detailed storm maximization study will be undertaken to 
determine the probahle maximum precipitation. f4ore extensive 
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meteoro 1 ogi c studies wi 11 be performed to improve the estimates 
of maximum temperature sequence and snow depths. 

Consideration will be given to recalibrating·tne SSARR river 
basin model. However, should the studies in Subtask 3.05 
indicate that deficiencies in the model's performance are due 
to inadequacies or lack of detail in the model algorithms, a 
mor";e sophisticated catchment model such as the National ~leather 
Services Flood Forecasting System (incorporating either the 
Stanford or Sacramento Models) or HSP (Hydrologic Simulation 
Package marketed by Hydrocomp Inc., California) \'li11 be 
substituted. These better models offer an improved 
representation of the infiltration process and the subsurface 
water balance which could be important in improving calibration 
results. .. 
The "Reservoir Flood Routing" excercises wil.t be repeated using 
the revised flood data and Watana project layouts. 

( v) Hydrau1 ic and Ice Studies 

It is anticipated that the FERC will stipulate a significant 
amount of engineering to be undertaken prior to commencement of 
construction of the major project facilities. It may be 
possible to defer some of these activities until after 
commencement of diversion construction. However, the 
anticipated requirements are presented herein and included in 
estimated costs. 

Unless substantial changes to the hydrology~ the basic project 
layouts or system operating policies are mac!se, it will not be 
nec~ss.ary t.o rerun the backwater calculations (HEC-2) and the 
ice-cover process model dynamic flow model downstream,or 
upstream from the Watana site. Additional refinement of the 
diversion design will, however, be necessary. This \'lill 
require additional runs using HEC-2 and the ice-cover process 
model. 

In addition to the above analyses, it will be necessary to 
undertake further computer model studies as well as hydraulic 
model studies. These include: 

(1) Computer Model Studies 

One-dimensional dynamic flow model 

Two- or three-dimensional dymanic 
flow model {numeric} or alterna
tiv21y an analytical solution 
t~chnique. 

_, 

- Applied to Susitna 
reach dovmst ream 
from damsite for 
simulating dam break 
conditions. 

- Applied to the 
proposed reservoir 
to simulat~ lahd~ 
slide induced surges 



,, 

I 
·I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 

C9mputer r~odel Studies Continued:. 

One-, two- and-three-dimensional 
water quality models 

Reservoir sediment deposition 
model 

(2) Hydraulic Model Studies 

Diversion facilities (including 
an ice cover) 

Spillways 

~ Applied to the 
""eservoi r an·d down
stream channel 
reaches to simulate 
water quality 
changes. 

Applied to reservoir 
predict location of 
sediment deposition 
(only if required 
and considered to be 
reliable). 

- To.refine design of 
diversion facilities 
(design for ice con
ditions and erosion 
protection) 

- To refine design of 
spillway and plunge 
pool facilities~ 
determine stage
discharge relation
ships and minimize 
air entrainment in 
plunge pools. 

Glacial studies may also have to be undertaken. If 
significant future changes in the glaci~l regime are 
anticipated~ a more intensive field pr~gram would be required 
to monitor these changes. If necessary~ project design 
and/or operation would have to b~ modified to suit the 
predicted changes. · 

(vi) Sediment Yield and River ~1orpholog,y 

The sediment yield and river morphology analysis undertaken 
under Task 3 action tlill be reviewed and, if necessa~ .. y, 
modified by incorporating additional data. 

{vii) Access Road Studies 

AdtHtional hydraulic calculations will be undertaken to 
determine the dimensions of all bridges and culverts. 

_(b) license Only 

Certain data collection activities will be continued in order· to 
impro~e the current limited hydrological and meteorological data base. 
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In this category, for example, is included operation and maintenance stream 
gauges and climate stations. Instream flow studies described in Section A5 
under Subtask· 3.10 will continue to ensure complete satisfaction of needs 
expressed by DNR, ADFG, and the USFWS. 

A6.4 - ?eismicity Studies 

The long-term seismic network designed under the pre-license application 
phase will be installed and monitqred and the data assembled and processed .. 

This activity applies equally to~ the "Fask Track 11 and ••License Only" 
alternatives. 

A.6.5 ~ Geotechnical Exploration 

(a) Fast Track 

Detailed drilling and· in-situ permeability testing will be conducted 
i!t the Watana site to improve delineation of the statigraphy and 
identify rock properties both for dam foundations and underground 
powerhouseso · This will include borehole photography and conventional 
downhole permeability testing. 

At the dam sites, pump tests will be conducted to determine accurately 
the permeability of materials in the dam foundations. A more detailed 
drilling program will be undertaken in ~he borrow areas to delineate 
approximately three times the borrow materials required to provide 
alternatives and contingencies. Sieve analysis, Atterburg limits and 
moisture profi 1 es as \"/e 11 as hardness tests for aggregates w111 be 
performed to identify materials. Static and dynamic triaxial tests
with pore pressure measurements will be run on reconstituted samples 
to represent in-place materials in the darn •. In addition, constant 
mean normal stress triaxial tests and resonant column tests will be 
performed to determine dy11amit and static elastic parameters .. 

Drilling programs in the borrow areas will be supplemented by seismic 
surveys to delineate stratigraphy and provide a more complete 
picture. 

Laboratory testing will be undertaken to evaluate d.y~amic soil 
properties under simulated earthquake loading conditioris. 

{b) License Only 

No further work under Task 5 will be undertaken except as necessary to 
support FERC requests. 

A6~6 - Design Development 

{a) Fast Track 

The objective of project design development activities fp11owing 
submission of the FERC 1 icense application is essentially to. continue 
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design activities to the extent necessary for project construction to 
commence as soon as possibie after award of license. For. the purposes 

'"' of this POS !l it has been assumed that one site, probably Watana, wi 11 
be developed first. Thus activities during this period of 
approximately 2-1/2 years wi 11 be devoted to design of the L1atana 
Project, and the preparation of bid documents and completion of the 
bidding process for the diversion system. Responses to FERC requests 
for additional design data prior to award of license will also be provided. 

Th~e design development concept during this period will be geared to 
the methods of construction and the contract packaging proposed as a 
result of feasibility studies prior to l·icense application. It is 
most likely that contracts will be packaged in accordance with 
construction schedule requirements over a period. of some years. Thus~ 
to minimize the financial risks, preconstruction design development 
costs -will be appropriately spread over a period of more than 2-1/2 
years, depending on the recommended phasing of award of construction 
and equipment supply contracts. The work that will be undertaken 
includes~the following: 

- Update of Design Criteria Manual 
- Engineering support for construction of access roads 
- Engineering studies, stability analyses, permafrost thaw analysis 

and designs for excavation, rock support, foundation treatment~ 
grouting~ drainage, embankment material sources and placement~ steel 
and concrete structures and mechanical and electrical equipment 
design and selection for: 

• Dams 
• Spillways 
• Intakes 
• Penstocks 
• Surge tanks {if required) 
• Tailraces 
• Diversion facilities 
• Power facilities 
'" Switchyards 
• Mechanical/el ectrica1 equipment 
• Reservoirs and site facilities 

During this phase, studies for major dams and structures will inclt}de 
determination of design aspects such as the following; 

- geotechnical criteria with respect to other disciplines such as 
hydraulic, civil and others 

- design parameters from the assessment of the field and laboratory 
investigation data 

- appropriate analytical techniques to meet the design criteria for 
each technical aspect of the design. 
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{i} Dam Design 

The major design effort will be the dam and the diversion system. 
The main-design aspects to be considered include: 

- foundation and abutment conditions 
- construction materials 
... seismic effects 
- dam sections 
,.. cofferdams 

diversion tunnels 
- permafrost studies 
- construction sequence and methods. 

The details that will be considered for the above aspects are as follows: 

(1) Foundation and Abutment Conditions 

Depending on the extent of riverbed alluvium, excavation 
requirements will be determined for the type of cutoff 
{total or partial) and impervious blanket and other 
foundation treatments. Excavation requirements will include 
removal of loose alluvium and talus materials on the 
abutments. 

Dewatering requirements during excavation will be determined 
using field permeability values and field pump test data and 
se 1 ect ion of primary and secondary we 11 s. · 

The following studies also will be made: 

- Seepage analyses for conditions during diversion and 
excava tion of the main dam ..___,.,. 

- Seepage through bedrock foundation and abutments with 
consideration of permafrost zones thawed prior to 
impoundment and thaw due to r~servoir impoundments 

- Grouting requirements in the found~tion bedrock and 
abutments and grouting methodology in cold weather 
including thaw analysis 

- Abutment shaping and bedrock stripping and treat1nent of 
permafrost 

Pressure relief in overburden and bedrock. 

{2) Construction Materials 

Further testing and evaluation of construction materials 
will continue with respect to impervious and rock fills, to 
study static and dynamic shear strength behavior and 
crushing potential of rock fills under high confining dam 
loadings. Studies related to plating constraints due to 

+_ 
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to cold weather, exploitation and hauling methods along with 
test fills will be performed. Excess moisture contents in 
the impervious fills and methods of hand1ing.will be 
determined. 

Availabilit.;,' and adequacy of filter ana drainage- matetials 
will be confirmed.. This aspect is particularly important as 
unusually large zone thicknesses of such material will be 
required for the earth/rockfill dam, as a defense against 
seismic effects. 

Seismic Effects 

The seismic design in this phase will consider in detail the 
following aspects: 

... 

~·Review in detail of the earthquake design spectrum, the 
preliminary design and findings from prelicensing 
studies. 

-Evaluati-on of the cyclic mobility and the liquefaction 
potential of the foundation and embankment materials and 
consideration of the various alternative methods of 
minimizing the damage associated with these problems. 

- Evaluation of the potential for generation and dissipation 
of pore \•tater .pressures in the embankment and foundation 
materials and the possible loss of strength that may 
accrue as a result of these pore pressures during and 
following an earthquake~ Dynamic analysis techniques will 
be used for the evaluation and prediction of field 
performance. 

-· Employment of finite element techniques to study the 
dynamic response and the time history of stresses"and 
d~formations. Nonlinear material properties and the 
interaction between the dam and the reservoir will be 
given adquate consideration. 

- Selection of criteria for soil placement and improvement 
by considering the stability and deformations during 
earthquake loadings. 

- Provision of an adequate system of filter and transition 
zones to ensure progressive erosion through continuous 
cracks resulting from earthquake shaking can be 
minimized • 

-Provision of wide<cores with self-healing and erosion 
resistant properties in the event cracking develops during 
an earthquake,. 

Consideration of seismic effects into proper arrangement 
of core, -t:ransit ion zones, filters and shells. 
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Based on the evaluation of engineering conditions of the rock, 
design criteria ~till be established for rock excavation, rock· 

. reinforcement and rock support--systems~ Grouting requirements ~ 
to treat the mass rock against seepage and uplift and the 
pressure relief requirements will be determined. 

(ii) Powerhouse Design 

Rock mechanics design activities will be undertaken to prepare 
a semi-detailed design of the powerhouse caverns and to firm up 
the location and alignment based on data obtained during 
exploration activites. 

(iii) Other Design Acttvites 

Spillway and intake structure will be .. foundeC: on rock. The 
study will involve detailed design treatment to provide rock 
support and pressure relief systems to ensure stabi1ity of the 
structures. Rock slope stability of the spillway foundation 
and side slopes will be assessed in terms of the potential 
presence of weak zones of rock such as shear zones and joint 
sets, for various loading conditions with and without seismic 
effects. · 

Intake tunnel structures will involve evaluation of the 
structural geology, such as faults, shear zones and joint sets 
in order to establish the competency of the mass rock to 
support the gate structures. The design will involve 
determination of consolidation grouting!) rock reinforcement, 
concrete 1 ining, etc. The design of intake structures will 
largely be governed by geologic and hydraulic considerationso 

Studies and designs of structures will be taken to the point of 
producing drawings in sufficient detail for bid purposes. 

(iv) Bid Documents for Watana Diversion System 

Bi1 documents for the Watana diversion system will be prepared 
and issued on behalf of APA for bidding. Tbese documents will 
include specifications and drawings adequate for bidding 
purposes. Bids will be evaluated and a recommendation made to 
APA for an award of the contract to allow construction to 
commence on r·eceipt of the FERC ·1 i cense a .~d other necessary 
permits. 

(b) License Onl,x 

No further WO!"k under Task 6 wi 11 be undertaken except as necessary to 
support FERC requests. 
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A6.7 - Environmental Studies 
• 

_ Environmental Studies will be the same for both j'P.ast Tracklt and Licensing Only'': 

Subsequent to submission of the FERC license application~ some studies 
-planned and initiated prior to license application submission must be __ 
·completed.. The extended time period required for completion of some of the 
environment a 1 subtasks is due to one or more of the fo1lowi ng reasons: 

- The required input to a specific environmental subtask must wait ~omple
tion of other tasks such as surveys, hydrol ogica1 studies~ geotechnical 
exploration or design development • 

..... The length of life cycle that should be observed for the environmental 
element being studied is greater than the 30 months pre-license applica-
tion period, particularly anadromous fish and big game. · 

- The activity to be completed is a slo\'lly developing study that requires 
longer time periods in order to obtain input from all re)evant groups 
such as socio-economic analysis. 

-Mitigation efforts, such as archeological excavations, are dependent 
upon time of discovery. 

- Input from FERC is desirable before the study i_s completed. 

-Some activities do not start until a license application is submitted, 
ioe., response to interrogatory or preparation of testimony. 

As a result the environmental study team anticipates work to cant inue on at 
least the_ following subtasks into the post-license application phase of the 
overall project; 

- monitoring of field activities 
- completion of the socio-economic analys-es 
- final registration, documentation and field invesigation of 

archeological or historical resources 
- completion of the land ~se analysis 
- completion of the recrE.ation plan development 
- assessment of th~ finalized transmission corridor 
- completion of the fish, wildlife and plant ecological baseline studies· 

and impact analysis 

Additional studies to be completed by the environmental study team in 
support of FERC license \'IOUld include: 

- construction impact analysis 
- operative impact analysis 
- prPr~ration of expert testimony and response to interrogatories 
- pr lt ion of amendments to the Corps' approved EIS for the Susit_na 

Prl.,. ~t, ~n a format appropr·i ate for the current studies 
- Finally, completion und/or revision and amendment of FERC license 

application exhibits •. 

Anti~ipated work effort on the above listed follow-on studies is discussed 
in the following para·graphs~ Unlike previous Tasks 3, 5, and 6, this task 
\'1111 still be concerned \·lith both the Hatana and Devil Canyon sites .. 
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{a) Land Use Analysis 

During this phase the information that was generated in the pre-
1 icense application phase will be refined with the focus on the lands 
that have been determJned to be directly impacted by the project • 
This refinement will aim towards the elimination of data voids;, 
additional investigation of important leads, and the development of a 
more detailed description of the impacted areas. Additional inter .... 
views and field reconnaissance \-ti11 be conducted. 

The primary .emphasis of this phase will be the prediction and 
evaluation of the impacts on current and future land use that would 

~result vtith· the development of the project. The critical concerns 
that \'/ere identified in Phase I wi 11 be re-eva 1 uated on the ground and 
in consultation ·with the relevant project specialists, and additional · 
study that has been determined to be necessary will be conducted. At 
that point, the team \'till segregate grapfii ca lly and summarize the 
actual chai:ges expected to be caused by the development and oper~tion 
.of the project. The detailed special ists• reports \'lill be the )'rimary 
source documents on the specific impacts. The impacts associated with 
these changes, as reported by the specialists, \'/ill also be summarized 
and identified with specific locales (zones of change} within the 
project area. The magnitude, duration, and significance of the 
impacts will be evaluated and discussed. The impacts will be 
evaluated for both the construction and operation phases of the 
project. A discussion of measures that could be used to mitigate the 
adverse effects will be provided • 

These results will be evaluated internally through TES staff and 
externally through the landowners, management agencies, and government 
officials.- -Revisions will be made \•lith minimal additional field work 
and presented in the supplementary environmental report. 

(b) Re,creation Plan Development 

The goal of the recreation planning process is to develop a master 
area plan based on the perceptions of the public, the 1 imitations of 
the resources, the planning guidelines of the managing agencies:» and 
compatibility with the proposed operation of the project and other 
public uses of the land. 

Phase I (pre-license. application) of the planning· process will result 
in an analysis of the avai.lable literature, preliminary projections of 
recreational use., and a preliminary assessment of the resource 
potential for recreation. The preliminary information generated in 
Phase 1 will be refined in Phase II (post-1 icense application) in 
response to detailed plans for the construction and operation of the 
pt~oject and data generated by other disciplines {e.g. socio-economic, 
fish and wildlife). 

The project lands w·ill be initially evaluated in Phase I to determine 
the areas that have. the greatest potentia 1 for recreation a 1 
development. During Phase II the potential areas 3 visitor attractions 
and re]ated management concerns will be located on a base map and 

.. 

. ,. 
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evaluated, in more detail during brief field reconnaissances .. 
. Standardized criteria wi11 be utilized to e:liminate persona1 bias in 
the field site evaluation process. After"the field suitability 
studies are completed, those sites that are i"dentified as having the 
greatest potential for specific opportunities \'lill be further 
evaluated in the field to determine their feasibility in terms of 
providing specific experiences, site durability, safety hazards and 
related impacts. · 

It is important to relate the development as well as possible to the 
requi· rements of the managing agency.. The management staff of the 
agency will be interviewed to determine their basic management goals~ 
their legal mandate to operate such an area, experience in such · 

· operations~ probable fund'ing~ and specific site/facility requil~ements 
in order for them to be acceptable to the agency. 

Prior to the formation of the concept pl-ans:r the information that has 
been gathered and generated during the planning process (including 
information from other project spec i a 1 i sts) wi 11 be eva 1 uated and 
conclusions synthesized to establish the program goals and objectives., 
The objectives will be developed based on: 

- User perceptions in terms of desired recreational opportunities, 
~. levels of development~ and visitor services. 

- Unique scenic and natural landscape features and holt/ these might be 
incrirporated into the plan. 

- Suit.ability r/f the resource to provide specific kinds of recreation 
and the durabil·jty to sustain that use. 

- Compatibility \'lith hydroelectric project operations.. Certain 
activities~ developments.· or their- location may not be COfi!patible and 
must be reviewed \'lith the design engineers. 

- Compatibility with other 1 and use. Existing and future 1 and uses 
\·till be described~ and the compatibility of the proposed recreation 
development \"lith these land uses \'till -be evaluated. 

- Potential management problems. Potential prtJblems and their 
location will be brainstormed and placed on a base map. Problems 
such as natural hazards can be avoided in the site selection 
"process; other prob 1 ems may be overcome by proper site designs; 
sti 11 athers can be mitigated through informational programs .. 

- Probable managing agency. The plan should fit within the scope of 
the agency. 

Once the program objectives (activities, experience levels, and 
necessar:y site and faci 1 ity deve 1 opment) are estab 1 i shed, the 
evaluative criteria for each objective will be established.. Then 
three distinctly different concept .plans, \vill be developed that at 
1 east minimally meet those objecti veSe These concept p1 ans wi 11 be 
critiqued in relation to the evaluative criteria. 
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A trade-off table will. summarize hov; each of the concept plans \·Jere 
rated for each objective. ~After this a panel of expert_s (agency and 
consultants) will be asked to .critique this evaluation. Adjustments 
\tlill then be made and the final plan \'lill be selected that best meets 
the objectives and their criteria. 

The final Haster Area Plan will include map(s) shotting th.e location of 
the project 1 ands and waters that will be developed for recreational 
uses,): initially and in the future. It will identify the location~ 
typey and number of the various recreational facilities plan ned~ 
initially and in the future. The predictions of recreational use of 
the facilities will be discussed. The management res.ponsibilities of 
the various facilities \-Jill be described and a schedule of 
recreational development and cost estimates \'till also be included. 

This Master Area Plan is designed in accordance with the requirements 
of Exhibit R of a FERC license application, under existing guidelines. 
Modiffcations~ if needed, can be made to conform with the upcoming 
revision of FERC requirements.. The development of the plan is 
scheduled to begin in Phase I and to be completed in Phase II, after 
detailed hydroelectric design specifications and operational 
information are available. 

{c) Socio-Economic Analysis 

After the initial license application submission, emphasis will be 
placed upon ana.lyzing and assessing significant impacts at local

3 reg.ional, and state levels~~ Examples of such impacts are (1) the· 
possible influence of 1o~t elect~icity rates on the growth of 
manufacturing and processing industries in the region surrounding the 
project, and (2) the pressure to develop in new areas as a result of 
improved access. 

Each of these potential impacts could significantly affect population 
and employment levels, business activity, land-use patterns~ and other 
socio-economic conditions. The impact analysis and assessment will 
therefore address immediate project impacts as \tle11 as the 
implications of such impacts for important socio-economic conditions. 

Additionally, the study will focus on the effects of the project on 
important commercial!) recreational and subsistence fish and 'llildl ife 
resources. It· is known that some of these resources are of 
substantial value to user groups and that changes in the a·vailability 
of these resources caul d have far-ranging effects~ · 

The design of the study will also al1ow for in-depth analysis and 
. assessment of other important impacts not yet firmly 'identified. This 
flexibility and .adaptability will insure that effort is alloc.ated only 
to the eval ual:ion of relevant impacts .. 
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{d) Cultura1 Resoure,es 

(e) 

This effort represents the conclusion of all archeological field 
investigations and laboratory analyses. Also to be included is an 
investigation. of the cultural resources along the primary transmission 

.line corridor~ Accomplishing this task will involve the follo\>ling: 

{1) 

(2) 

{3) 

... 
identification and documentation of .th(l cultural resources

3 
by 

site, of the entire study area; · . 
formulation and explication of recommendations for mitigating 
construction impacts on each iderytified site; and 
development. of a detailed report' covering not only cultural 
resources but also those physical parameters affecting culture. 

· Both state and federal regulations mar.date that all cultural resources 
of the project area be identified and inventoried; that effects of the 
project on each resource site be determined; and that any impacts be 
mitigated before any such sites are irreparably damagedo Procedures 
for identifying and discussing cultural resources of the primary 
one-ha 1 f mile wide corridor \'li.ll be the same as for tbe studies 
previously mentioned. 

The final cultural resources report will include the location:t 
description and mitigation recommendations for each site reported. 
The report \~i 11 a 1 so d€~ta i 1 the anticipated budget for any 
archeological excavation that is deemed appropriate prior to 
initiation of construction. The report Nill also include sections on 
culture-influencing factors such as vegetation,. fauna~ geology~ 

·history, prehistory and native populations. All topical discussion 
wi 11 be focused upon assessing the cultural resources of the entire 
study area .. 

Transmission Corridor Assessment 

Having established the one-half mile wide primary corridor prior to 
license application submission, these studies will be undertaken to 
further refine the corridor to a defined ri ght-of-\1ay no. wider than 
that \'lhich will satisfy the minimum width requirements of the National 
Electric Safety Code. To accomplish this~ the follov1ing will be 

· necessary: 

{1) provide environmental data to design engineers; 
(2) apply previously established impact mitigation procedures to the 

selected right-of-way; 
{3) develop the least impact right-of-\'/ay; and 
(4) r'ecommend specific construction impact mitigation procedures. 

Following the development of a preliminary right-of-\·Tay~ previously 
established construction impact ·mitigation procedures will be 
evaluated to insure that all anticipated impacts have been properly 
addressed. Among the impact topics to be reviev1ed are: clearing and 
slash disposal methodologies; stream crossing and erosion control 
practices; and access road, structure laydov1n and wire-stringing .zone 
construction methods. If unanticipated impacts are identified, 
mitigation procedures addressing those impacts will be developed. 
Restoration plans will be addressed for areas of unavoidable impact. 
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(f) Fish Ecology Studie§. 

The salmon fishery studies to be undertaken durin~ the post-license 
application period v1ill provide for continuing data collection to 
insure that a complete birth-to-reprpduction cycle has been examined. 
Other baseline studies dealing with habitat and resident fish, may 
also continue into the post-license application period. In addition, 
detailed impact analysis and deve'lopment of mitigation and monitoring 
program plans will be performed after license. application submission .. 

The baseline studies to be completed after license application 
submission, as proposed by ADF&G, are as follows: 

-Stock assessment of adult anadromous fish of the Susitna River will 
continue through a complete birth-to-reproduction cycle. 
Habitat studies of the Susitna River are scheduled to continue into 
this period. ~ 

These stock assessments and habitat studies to be perfor·med by ADF&G 
aft-er license application submission, as described in their proposal~ 
include the fo 11 O\ving items: 

I> 

- Investigation of the contribution of Susitna salmon stock to the 
Cook Inlet fishery. Continuation of this investigation into the 
post-1 icense app 1 icati on period wi 11 oepend on the outcome of the 
scale and electrophoretic feasibility study. 

- Studies of the distribution of adult and juvenile salmon in the 
1 O\ter river. 

- An attempt to identify ne\'t spawn~ng stocks. Because of the 
inaccessibility of many areas dOd the turbidity of·water, the 
possi bi 1 i ty exists that unknown spavmi ng stocks may exist. During 
the course of the entire pr·ogram they will be sought. 

Definition of seasonal habitat requirements for incubation, rearing, 
spawning and passage of anadromous and resident fish popul_ations •. 

- Definition of seasonal relationships bet\'/een fio~1 regimens and 
essential physical and biological habitat characteristics. 

This project, like all hydroelectric projects in which majo-r storages 
are involved, has three time periods that must be considered after the 
baseline studies have been done. These periods are the construction 
period, the filling period, and the plant operation period. The 
baseline studies, conducted before and after license application) will 
pro vi de information needed to deve 1 op criteria for 1 ong-term 
protection and, perhaps, enhanc.ement of the fishery. Therefore~ .in 
addition to the continuing baseline studies to be conducted by ADF&G 
as described above, TES will do the following during the post-license 
application period: 
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Detailed impact analysis will be performed 

- A mitigation plan will be developed . 
- Long-term studies will be developed to monitor the aquatic environ-

ment during construction> filling and operation of the hydroelec,tric 
project. · -

The detai 1 ed impact analysis to be prepared by TES v1ill occur when the 
fishery studies conducted by ADP&G have generated the necessary 
information. The impact analysis will contain specific predictions 
about the effect of the hydroelectric project on the fishery resources 
of the Susitna River, including descriptions of the expected changes 
in the fishet·~y resources of the proposed impoundment area as well as 
the area downstream of Devil Canyon. 

Assuming that activites during one or more of the periods 
(construction> filling or operation) will have a negative effect on· 
the fishery resources, it will be necessary to consider mitigative 
measures. As part of the post-license application activities, a 
mitigation plan will be proposed that will be designed to reduce the 
impact during these three periods. Hydrological data, ·and 
fishery data through the camp 1 ete sa 1 mon study, \'li 11 be necessary 
before enough is known about likely impacts so that a mitigation plan 
can be developed. At least preliminary information must be available 
before an estimate can be made of the effort required for the plan · 
development. Therefore, it is recommended that \·/hen more information 
is available, TES, through Acres, submit to APA a proposal and 
associated cost estimate to develop a mitigation plan during the post-
license application period. Q 

If the Susitna Hydroelectric Project is authorized, a monitoring 
program of project impacts on the aquatic ·ecosystem may be required 
for the construction, filling, and operation periods .. A plan of study 
and associated cost estimate for such a monitoring program \till be 
developed during the post-license application program. 

( g) \vi 1 d 1 ; f e E co 1 ogy 

In general, the wildlife ecology studies undertaken after the license 
application submission will be a more intensive, in-depth evaluation 
of the work that was started in the pre-license application phase. 

As stated earlier for big game, it is impossible to gain the necessary 
understanding of habitat utilization and movement patterns vr!thin a 
2-year period.. Therefore, the post-license applica.tion phase \'/ill 
form the second half of the data collection effort. It is likely that 
by the beginning of this phase some prelimi'nary conclusions can be 
drawn. The pre-license ·application phase effort will also serve to 
identify areas of concern and data voids. During Phase II, continued 
monitoring of big game populations will take place. Quantitative 
evaluation of moose habitat~ ·both in the Upper Susitna Basin and the 
downstream areas, will also be conducted during this period. This 
\'till include an estimate of available brm'lse, brmvse productivity, and 
bro\'/Se utilization by \'lintering moose populations.: Prior to the 
initiation of Phase II, a proposal will be submitted to prepare a 
mitigation plan during this phase • 
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Following the identification of key furbearer species and areas of 
abundance and preferred ~abitat an intensive survey of the furbear~rs 
\'li 11 be conducted. A 3-year study effort started late in the pre-
1 icense application phase and continued fo11o'vling the submittal· of the 
license application will be undertaken to gather data on population 
density, family units, home ranges, denning sites, diets, and seasonal 
use of habitats. In addition, the relationship of furbearers with 
other species \'li11 be evaluated. The type of information to be 
collected in this phase is necessary if appropriate mitigation 
measures are to be undertaken. 

During this phase, a continuation of the intensive avian census \-Till 
. take place. Non-gaifte mammal trapping will be a continuation of the 

program started in the preceeding phase and \'lill result in covering 
the m·inimum 4-year time period needed to identify the cycl~c 
properties of this group. 

Intensive study sites in upland and wetland habitats will provide data 
on bird and non-game mammal species composition and density in each of 
the most extensive habitats of the r·egion. This 'dill provide an 
indication of habitat uniqueness and productivity. Also, these 
intensive sites should provide data that can be extrapolated to 
similar habitats throughout the upper basin and should provide a basis 
for predicting faunal changes based on habitat changes caused by 
construction alternatiyes. 

If the results of the pre-license application phase identify the 
presence of significant concentrations of \'laterfowl> an intensive 
waterf0\'11 study \-till be conducted during this phase. This study will 
determine, for each of the major wetland habitat types of the region> 
the type and degree of uti 1 i zat ion by \'iaterfm·ll and other \i'ater 
birds. 

Data gathered during this phase is essential to developing a 
compreh~nsive understanding of the interrelationships that exist 
v1ithin communities. A refined., detailed impact evaluation \·Iill be 
prepared during Phas~ I I. Data co 11 ected during Phase i I wi 11 be 
vital in the preparation of the final impact evaluation and also in 
recommending appropriate mitigation measures.. Information obtained 
during this phase will also be needed in order to respond to interro
gatories that will be received during the 1icense application review 
period. 

(h) Plant Ecology 

The primary objectives of this phase of the plant ecology study are to . 
collect and analyze quantitative vegetation data for the various 
vegetation/habitat types to be affected by the proposed Susitna River 
Project., and to refine impact assessments utilizing collected data. 

Quantitative data will be collected from the major types present in 
the impoundment areas and the riparian communities downstream. This 
information will not only be required to describe the vegetation 
community, but it \·ti 11 a1 so be necess~ry for the development and 
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implementation of a successful wildlife mitigation .program. Specific 
quantitative sampling methods itlf11 be utilized to determine available 
browse, productivity, and browse quality in key moose habitats. 
Addttoional information \vill be derived from available 1 iterature. 
These data \vi 11 be required to make an accurate prediction of the 
impact on moose populations. 

Representative aquatic plant communities \-rill be studied in the 
project area. Notes \-Jill be made on frequency, abundance, and vigor 
of plants. 

Impacts of the propo~ed project~ especially in the downstream · 
floodplain to Talkeetna, \<Jill be discussed in the reports. Supportive 
literature concerning similar habitats and impacts on \'toody riparian 
communities will be utilized. 

Construction and Operation Impact Analysis 

A deta i 1 ed impact assessment for the· canst ruction phase and 
operational phase of the project will be completed. For the 
constructiof1 phase, impacts to be considered vtould include: 

Visual quality impact due to access roads, site facility, borrow pit 
operation, disposal of debris 

Air and water quality affected by land clearing process, and 
construction activity within stream beds 

- Primary resource utilization including fuel, materials!t land and 
manpO\'·ter 

- Financial resource commitment 

- Safety 

For the operational phase in addition to the specific impacts 
discussed earlier in this section and Secti~n A.5.8 of the proposal, 
the following will be considered: 

-.Visual consequence of irreversibly changing the existing boreal 
forest area to a reservoir area. 

~ Resource commitment or conservation in terms of energy and land 
use • 

- Long-term water quality impact. 

- Safety and accidental fire potential due to recreational use of 
area. 
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It is anticipated that the environm~ntal impacts of.the Susitna 
Project \'lill be documented in two anr\ual supplementary environmenta1 
reports for submission to FERC.. These reports will inc1 ude detailed 
impact analysis for each· environmental discipline {socio-economics,. 
wildlife ecology; etc.) as well as a summary of the significant 
impacts of constructing and operating the Susitna Project. 

_Completion of the Environmental Pr_oces~ 

During the licensing processing~ supplemental studies in many 
disciplines will be required for thorough impact analysi_s. The 
technical aspects of these studies are summarized under the subtask 

.. descriptions for these disciplines. h. is propos.ed that annual 
supplementary environmental reports be prepared for submission to the 
FERC during the licensing process. 

Principal Investigators in each discipline will prepare annual reports 
on the activities, results, and conclusions of the supplementary 
investigations" These reports will be compiled into comprehensive 
supplementary environmental reports. Every effort \·till be made to 
keep these reports in tune with the information needs of FERC and 
other regulatory agencies. 

As necessitated by the environmental approval ·process or the Alaska 
Power Authority, \'lritten testimony relating to the Susitna Project 
envi ronmenta 1 report _wi 11 be prepared by the appropriate experts. 
This testimony will be for the purpose of highlighting project 
organization, activities and findings in conformance with FERC 
licensing requirements. Discussions among all discipline-specific 
groups will be held prior to preparation of testimony. This ~ill 
allov1 the group to deal with the most pressing issues and devote equal 
attention to all problem areas. Oral testimony at public hearings 
will also be provided as required. 

Upon receipt of interrogatories, and a request by the APA to respond 
to such interrogatories:. they will be assigned to the appropriate 
Environmental Discipline Group Leader who v1ill _, in cooperation with 
the Principal Investigators_, prepare an appropriate response. 

Upon receipt of an interrogatory, the Environmental Discipline !firoup 
Leader will make a determination as to the type of response that would 
be appropriate. The response alter·natives are as fo11ov1s: 

- Alternative 1 

· The data exist and can be used to prepare an adequate response to 
the interrogatory. 

- Alternative 2 · 
. 

The data needed to reply to the interrogatory exist but will be 
available at some time in the future in a scheduled report. If the 
need for a detailed response is not critical, the response \'/ill 
indicate when and in \'/hat fonn the appropriate information trill be 
available. 
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Contracts 
Quality assurance and quality control 
Camps 
Communications 
Procurement and logistics 
Permanent materials 
Construction equipment 
Construction 

Each package will explain in detail its respective area and vli1l 
include: 

An explanation of the objective of the work plan, 
A detai 1 ed scope .of work outlining the planning products and 
activities to be developed within its area, 
Situations and factors to be considefed in developing the 
planning products, 
An estimate of the manpov1er required , to produce the planning 
products, 
A detailed critical path network showing the precedence 
relationship and l~gical ties of the planning activities within 
the package and its logical relationship to other work packages. 

- A critical path analysis that shows duration, early. start date;) 
late start date, early.finish date, float and critical path fOl" all 
major activities, 

- .An estimate of manpO\'Ier required for the planning effort, 

- An estimate of manpower required for the pre-construction effot"t. 

(b) License Only 

No further work under Task 9 will be undertaken except as necessary 
to support FERC requests. 

A6.9 - Licensing 

Acres \vill pro vi de all the assistance requested by APA to secure approval 
of the FERC license for the Susitna Project. This assistance is necessary 
for both the "Fast Track" and "License Only" alternatives. 

After the license application has been prepared and submitted to FERC) as 
discussed in Section A.5.11, v10rk will continue on preparation of 
supplemental material to support the initial application. The principal 
areas of activity inc 1 ude a 11 v10rk necessary to present bid documents for 
the Watana Dam and completion of all environmental studies impact 
assessments. 

At this time, an accurate estimate of the work effort to prepare 
testimony, respond to interrogations or attend meetings is not available. 
~Even so, our ovm experience to date has demonstr~ated such needs will 
arise. The level of effort shown b~low includes anticipated requirements 
to secure legal consultation and expert testimony in response to 
interventions. 
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- Alternative 3 

1he necessary data have not yet been collected and/or analyzed. In 
this case, the response wi11 indicate when a detail~d reply can be 
prepared .. 

- Alternative 4 

The data needed to reply to the interrogatory do not exist and are 
not planned to be collected in the future.. Therefore) a detailed 
response is impossible and will be so explained. 

A 11 responses to i nterror,.:tori es wi 11 be sent to the APA for approval 
· and submission to the party that prepared the interrogatory. 

Finaliy any reports, addenda, or supplements required to obtain final 
aP.proval of an EIS for the Susitna Projec-t will be prepared and 
submitted to APA. 

The level of effort required for these andoother post-license 
. application activities can be estimated only on a preliminary basis at 

this time, but will be refined when more information is available on 
what will be needed for a FERC license decision and EIS approval. 

A6.8 - Cost Estimates and Schedules 
(a) Fast Track . 

Activities under this task will continue in support of the ongoing Task 6 
design development effort. In particular, Engine,::tr'"s estimates and 
schedules will be required for access road and di •tersion scheme 
construction contracts. 

For purposes of effective overall project management during subsequent 
phases, a Progr·am Planning Guide will also be prepared. This \·lill provide 
a complete guide to identify for APA management the specific planning 
requirements and, for the eventual project management contractor, those 
products essential to the planning and management of the Susitna 
hydropower project. 

The products of the planning guide will include the following: 

- A project master schedule that shows in graphical form the major 
milestone dates for planning products, events and decisions. 

- A consolidated construction schedule that identifies the major 
construction activities and sho\'lS their required start and finish dates 
in bar-chart format. 

Fifteen specific \</Ork packages that explain in detail the planning 
required for each of the follo\·ling areas: 

Corporate 
Engineering 
Permits c:.nd 1 and 
Construction support 
Support services 
Project cont ro 1 
Labor relations 
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A6.10 - Marketing and Financing 

(a) Fast Track 
> 

The primary shift in act'lvity in the area of marketing and financing 
is the availability of Salomon Brothers as direct consultants to APA 
to assist APA in matters of project financfng and Bond Underwriting. 

Acres will continue to be the focal point of all other activities in 
the marketing and financing areas, particularly in the areas of risk 
analysis,. base plan extension and revenue assurance studies. All 
other activities discussed in Section A.5.12 will be continued on an 
as-needed basis to meet the needs of APA. 

(b) License Only 

Financin""'g activitieswill be t'educed to the min'fffitm necessary to 
support FERC information needs and to update project overview 
documents as new information is developed in other tasks. 

.A6.11 - Public ParticipC?tion · 

Activities in this area will be the same for both 11 Fast Track11 and 
"License Only11 alternatives. To keep the public fully informed of the 
progress being made rela.tive to prelimina;ry design and completion of the 
environmental assessment, the public participation program as described in 
Section A5.13 will be continued into thf! second phase. The goal during 
this phase will be to continue to seek feedback from all groups, agencie~ 
or individuals identified as interested parties during the first phase. 
Information materials will be prepar\~d periodically and the information 
office will remain active to provide a continuous point of contact for the 
public. However-, the anticipated level of activity during this phase 
should be lower than prior to submission of the FERC license application. 

A6.12 - Administration 

Project administration \'till continue through award of the FERC license. at· 
essentially the same level as described in Section A.5.i4 for pre-license 
submission. 
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SECTION A7 .... PROJECT SCHEDULES 

I\. 7.1 - Introduction 

A master schedule is presented on the following pages as the basis for 
graphically portraying the timing of various subtasks which must be 
conducted concurrently or sequentially in achieving the overall project 
objectives. It will be noted that successfuJ implementation of this plan 
demands a very early resource commitment, particularly in terms of ::; 
acquiring and installing important site support facilities. By the end of 
the first year of work, a decision point will be reached that will allow 
the State of Alaska to consider recommendations to proceed as planned, 
or as modified by efforts to that pot nt - ... or to terminate if negative 
findings so indicate. 

The second year of the project \'Ji 11 inc 1 ude an acce 1 erat ion of design 
activity as preliminary field investigations feed results to design teams. 
Design transmittals will be regularly prepared and revie\'led and refinements 
will continue so that, during the final months of the two-and-a-half year 
period, all FERC exhibits can be completed. 

Reviews throughout the progress of the work will be conducted internally 
and externally by proposed review boards, appropriate State and Federal 
agencies, utilities~ environmental interests, and other interested parties. 
During the 30th month, a review of the fully assembled proposed draft 
1 i cense app 1 i cation wi 11 be conducted so that it can be executed and fi 1 ed 
by the State of Alaska at the end of the period. 

Schedules are contained on: 

Plate A7.1: 
Plate A7.2: 

Master Schedule-Sheet 1 
Master Schedule-Sheet 2 

0 
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SUSJTNA HYDROELECTRIC PROJECT 

PLAN ·oF STUDY 
PLATE A7.1: MASTER SCHEDULE-SHEET 



OE.SCRJPTlON 

*-FOR REVISED REGULATIONS SEE ANNEX A 1"0 TASK 10 
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SUS1TNA HYDROELECTRIC PROJECT 
PLAN OF STUDY 

PLATE A7.2: MASTER S~HEDULE-SHEET2 
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SECTION AS - LOGISTICAL PLAN 

(a) Statement of Problems 

Th-e sheer magnitude of the proposed project is itself virtually a 
guarantor of problems scaled to match. This plan seeks to anticipate 
and address major problems in advance--and thus to reduce the force of 
their impacts. Prob 1 ems to be considered i nc'I ude: 

(1) Land Use Restrictions and Permit Requirements. The unique nature 
of the proposed project area is such that land use restrictions 
and permit requirements will be imposed by multitudinous agencies. 
This subject is developed in further detail in subparagraph (b) 
below. 

(~) Access. Perhaps the single greatest physical constraint on rapid 
successful completion of necessary site investigations is the 
difficulty of access. The project area is far from existing roads 
and no airfield is available to serve Watana dam site. The bulk 
of the project supplies (including fuel needs} must be brought 
overland duri'ng the winter months, demanding careful, detai.led, 
expert advanced planning for a full year•s operation. Even 
helicopter access is difficult (in addition to being expensive) 
since weather conditions including fog, winds, freezing rains, 
iciDg £onditions~ ~nd snow frequently restrict or prevent 
helicopter use. 

(3) Seasonal and Cyclical Constraints. The nature of the required 
work is such that a number of peak manning 1 oads wi 11 occut"~ 
particularly during short summer seasons. The relative brevity of 
important data collection periods and the extensive time lapse 
before like collection activity can occur make it. imperative that 
the proper investigators be at the correct location with the 
necessary equipment on time. (In this regard~ for example~ 
abortive data collection efforts during a particular spawning 
season may not be recouped for five years.) 

(4) Weather. The effect of adverse weather on helicopter operations 
has already been noted above. Beyond the access question, though, 
is the extent to which weather conditions impact project 
operations. Consider aerial photography requirements, for 
example. The peritld after snow melt and prior .to leaf cover is 
important, but weather conditions may severely limit its already 
short duration. P.roject planning must allow for weather delays as 
\vell as for gainful production on alternative tasks during 
inclement weather. 

{5} Coordination of Subcontractor Activities. Acres has assembled a 
strong team representing high qualifications in a number of 
project areas as well as a substantial Alaskan presence. The 
strength of such a team can only be brought to bear fully and well 
if a pr~0per system for management and coor·dination of diverse 



activities is employed. This is especially true in view of the 
widespread geographical dispersion of various design offices. 

Summary of Land Use Restrictions and Permit Requirements 

(1) Interested Agencies.. A number of organizations and agencies have 
direct interests in the project area. These include: 

- Bureau of Land Management under whose control some project lands 
no\·r fall. 

- Native villages which have already made selections, generally 
along the Susitna ~iver, bordering federal power reserves which 
had been established prior to Alaska's assumption of Statehood. 
It should be noted that the power reserve does not include all 
of the 1 and which would be required for the tiatana reservoir as 
proposed in the Corps of Engineers • pre-authorization study 
(resulting, of course. from the Corps• selection of a higher dam 
at Watana than had earlier been proposed in studies by the 
Bureau of Reclamation). Native villages ultimately acquire 
surface rights to virtually a 11 of the 1 ands- bordering proposed 
reservoirs as well as certain dovmstream and general vicinity 
parcels. 

Cook Inlet Region Incorpor.ated, which will acquire all 
subsurface rights to the Native Village lands and which may 
temporarily receive and hold lands in trust until they are· 
ultimately conveyed to individual villages in accordance with 
prior selections. 

- Alaska Department of Natural Resources, which administers water 
rights. The State is the owner of all lands lying under the 
Susitna River and its tributaries. 

- The Alaska Department of Fish and Game, whose responsibilities 
for protection and management vf wildlife resources are 
essentially independent of ownership. 

- The. U.S. Army Corps of Engineers who are charged by Congress 
with admi ni steri ng permit programs for navigable waters and for 
\tetl ands. 

- Other federal agencies whose involvement is assured because a 
federa 1 1 i cense is required. (Thus _,.1 it is not necessarily true 
that the passage of 1 and ovmershi ft to Native Corporations \'lli 11 
eliminate most federal permit requirements or interventions. In 
this regard, for example, federally legislated archeological 
checks and clearances are expected to be required even though 
1 and ovmership may have been transferred from the federal 
domain.) Particular agencies involved in coordination and/or 
permitt·ing include the Fish and Wildlife Service, National 
Marine Fisheries Service, and the Environmental Protection 
Agency. 
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(c) 

Other State agencies whose concerns include water and· air 
qual ity ... -and others \'lhich wi 11 control certain 1 ands in the 
Susitna Basin which may ultimately be acquired by the State in 
exchange for 1 ands selected el se\-there by Natives. 

- The MATSU Borough whose coast a 1 zone management plan must be 
accounted for and whose other direct interests must be 
identified and satisfied. 

(2) Constraints., The net effects of dealing with diverse permitting 
agencies and resolving uncertainties in land ownership or water 
rights will be multifold. Surely they demand careful and detailed 
advanced planning, backed by experience in Alaska, for it matters 
1 ittl e that 15 necessary permits have been acquired when one 
forgotten one holds up any work on a project. They also demand 
carefully coordinated application and implementation procedures, 
for care must be taken to ensure that funds are not twice expended 
to comply with a single provision common to two permits. 

We intend to produce a high quality, technically correct~ 
economically sound., environmentally acceptable report--including 
FERC license application if alternatives analysis and other 
studies support it--on time and without introducing permanent 
damages in the project area. It is this 1 atter damage avoidance 
objective on \'lhich most pe.rmits are based. It follows that 
permittee and permitter should, in every case, be able to resolve 
apparent difficulties and proceed with the necessary activities" 

Proposed Methods for Dealing With Problems 

The very fact that land use is severely restricted suggests that the 
closest possible relationship should be established with the 1 and 
owners.. Because we anticipate seeing ownership pass to the Cook Inlet 
Region, Inc., (CIRI), and thence ultimately to various selecting Native 
Villages, we propose to engage CIRI (in association with its engineel", 
Holmes and Narver (H&N)) to undertake a major share of the logistics 
activities in support of the project. Our own management system will 
be such that a responsible senior Acres official with decision-making 
authority will establish a project office in Anchorage, from which all 
in-state activities will be coordinatede The Project Manager will 
divide his time between in-state field data collection and out-of-state 
activities to include sophisticated design efforts in the home offices, 
seismic analysis at WCC offices in California, coordination with 
federal agencies (including FERC) as appropriate$ and similar tasks. 
In later stages of detailed design, he will also need to revie\'1 
hydraulic model tests in Niagara Falls, ice studies at the Cold Regions 
Laboratory in New Hampshire (provided government projects do not 
preempt), and confer with potential manufacturers .:nd suppliers. 

Certain specific points may be made regarding the proposed· logistical 
operation: 

{ 1) CIRI /H&N wi 11 provide the 1 ayout and design of a semi permanent 
camp near Watana. 
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(2) 

. (3) 

CIRI/H&N will furni.sh a1l camp equipment~ furnitur·e, materials and 
supplies including fuel and pad for the camp. 

CIRI/H&N will furnish transportation of all building materials for 
the camp at vlatana. · ·- 13 

( 4) CIRI/H&N \'lill operate and maintain the Watana camp and furnish all 
food and camp operating supplies.-

(5) CIRI/H&N will obtain the permits required for the camp. 

(6) CIRI/H&N will operate the camp on the following schedule: 

- Watana: Year round, February 1980-June 1982 

{7} The Watana Camp will house a maximum of 40 persons (including O&M. 
staff) e 

(8) CIRI/H&N will furnish electrical power, water and sewage systems. 
A small~ biological sewage treatment plant will be installed to 
handle the camp sewage wastes·. Incineration and/ or approved 
burial methods will be used to dispose of other camp wastes .. All· 
operations will be conducted in accordance with DOI stipulations 
and DEC permits and ~egulations. 

Local surface water sources will be in~estigated and economic 
studies performed to detennine the ·suitability of supplying the 
camp water needs. If 1oca1 surface \'later proves unsuitable~ then 
installation of a \'lell \'Jill be required. 

(9) CIRI/H&N will furnish corrmunications equipment: 

- Ground to aircraft: appropriate navigational aids and 
communication facilities will be installed in support of air 
operations. 

- Camp to work site: A base station shortwave radio will be 
installed at each camp location~ and mobile radios will be 
carried by each v1ork crew in the field. In addition, mobile 
radios will be installed in helicopters to allow comtfunication 
with the camp and ground crews. 

,, - Camp to outside: It is expected that the communication needs of 
the POS will require the installation of telephone lines to the 
camp facilitie.s-. Typically~ these requirements have been 
grossly underestimated. We will work closely with local 
communication subcontractors to establish the level of hard\'lare 
required to support the project. 
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(10) The Watana CamP:~ as furnished by CIRI/H&N, will consist of the 
following facilities;: 

- Dormitories of 40 persons (2 persons/room}, toilet, showers, and 
personal laundry facilities (washer/dryer). 

- Kitchen/diner with food storage 

- Officas! 4 each (200 sq. ft. !total 800 sq. ft.) with furniture, 
but without office machines, i.e .. , typewriters, adding machines 
or photocopiers, etc. 

- Recreation hall with: pool table, ping pong table, TViVideo 
tape player, movies. 

CIRI/H&N will supply movies and video tapes. 

- Fuel storage: fuel storage dumps will be installed to provide 
adequate storage of diesel and jet (helicopter) fuels.. Bladder 
tanks installed in approved, 1 ined and diked areas will service 
the needs of the camp and aircraft: 

Jet fuel ;... 2 each, 25:~000 gallon bladder tanks 
Gasoline - 1 each, 10,000 gallon bladder tanks 
Diesel fuel - 4 each, 25,000 gallon bladder tanks 
Propane - 2 each, 500 gall on tanks 

- Laundry facilities for sheets, towels and kitchen linen 

- Warehouse/shop, not including shop equipment 

- Generators and generator shelter 

- ~later sys:tem with storage 

- Sewage/incinerator system 

- Dormitories, kitchen/diner; and recreation facilities to be 
connected via Arctic walkways. 

{11} If camp facilities are required at Devil Canyon 3 a local lodge 
wi 11 be used. 

(12) Food servi.ces will include well-balanced meals {three times per 
day - typici1t11y): 

Hot breakfast: 6 a.m. to 7 a.m. 
Cold sack 1 unch 
Hot dinner: 6 p.m. to 7 p.m. 
Pastries) fruit and coffee for snacks 

(13} The following items are to be supplied as noted: 

- All fuel required for camp operations {CIRI). 

Note: diesel fuel required for power plant, water pumping and 
incineration of sewage/garbage .. 
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-Office equipment and supplies (Acres) 

- Air transportation (including emergency) for personnel 

All personnel. will mo-ve.to and from the field camp by 
helicopters ortginati ng at the Talkeetna airfield or in 
Anchorage. Overland transportation wi 11 be provided to 
Talkeetna from other locationso Transportation from the field~ 
camp to specific \'IOrk sites \~ill be provided by helicopter 
support.. Where. possible, field personnel will travel to work 
sites on foot. 

- He 1 i copter transportation of food and consumab 1 e supp 1 i es from 
Anchorage as required (Subcontract with helicopter service 
company) 

(14) The timely mobilization of the Susitna Camp in February 1980 is 
contingent upon having lead time to procure {90 - 120 days) camp 
buildings, generators, sewage treatment plant, pillow tanks, etc. 

{15) CIRI/H&N will apply for and secure all permits necessary for any 
aspect of camp establishment and operation. 

(16) CIRI/H&N will provide the single coordinating point for 
satisfaction of Alaskan Native Corporation land use stipulations. 

(17} Acres American Incor~1orated \-'lill establish a project office in 
Anchorage and will designate a senior staff member with decision 
authority as Chief Engineer for Alaska operations (CEAO). The 
project office wi 11 accommodate representatives of other itt~ am 
members as \'le 11 • 

(18) All plans of operations as required by Bureau of·Land Management 
wi 11 be prepared under the direct ion of the Acres CEAO.. Spl'=!cific 
responsibilities for preparation of plans within the proposed 
project team include: 

- Overland transportation - CIRI/H&N 
- Foundation and materials explorations - R&M 
-Fuel transportation and storage·- CIRI/H&N 
- Fire prevention and suppression - CIRI/H&N 
- Wetlands survey - TES 
- Biological studies - TES 
- Waste disposal - CIRI/H&N 
- Air operations - FMA 
-Surface resource rehabilitation- R&M 
- Personnel housing and transportation - CIRI/H&N 

(19} The CEAO will prepare a detailed affirmative action plan for APA 
approval in which precise measures are set out to ensure maximum 
opportunities are made available to minorities, females, and 
hand·icapped persons. (~Je have already sought the assistance of 
CIRI/H&N to serve in the role of 1 abor broker. to ensure that, when 
available, necessary skills are drawn from the Native population 
in villages which ~ave selected project lands.) 
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(20) 

{21) 

{22) 

{23) 

{24) 

(2·5) 

{26) 

(27) 

(28) 

If it can be shown to be cost effective~ a tie line connecting the 
corporate headquarters of Acres American with the CEAO' s office 
will be established to permit frequent. uninhibited contact. In 
addition~ Telex facilities in -the Alaska project office wi11 be 
installed so that time zone difficulties will not preclude 
receipt of messages transmitted at times when one or another of 
the various Acres' offices on the net is unmanned. 

A trained value engineering officer, drawn from within the Acres• 
staff, will review major operational plans and project designs 
throughout the course of the work. 

To the extent that necessary goods and services are available in 
Alaska, they will generally be procured in Alaska (unless 
significant economic advantages to APA can otherwise be secured)" 

If use of a local lodge is found to be impracticable or 
uneconomical, a tent camp may be provided near Devil Canyon. 

To permit the earliest possible start of field activities, initial 
minimal winter camp facilities will be established in the same 
1 ocat ion as used by the Corps of Engineers in their recent 
drilling program. No expansion beyond the bounds of that area 
will be possible until snow cover disappears and appropriate 
archeological clearances are obtained. 

During winter months after 1980, an accessible frozen lake may be 
cleared to allow access to the study site by fixed-.,ting aircraft .. 
The first year of project effort will be supported by helicopters .. 
The need for later construction of an airfield will be evaluated 
by November 1980. 

Fire is the most persistent danger to a camp and its occupants in 
Alaska. The most commo.n cause of camp fires are uncontrolled 
incinerators and leaking seals on individual oil fired furnace 
units. Because of the risk involved~ positive actions will be 
taken including: 

- Instal1ation and periodic inspection of smoke alarms 
Periodic inspection of furnaces 

- Installation of fire fighting equipment 
- Establishment of a fire brigade. 

Safety/OSHA/Fire Prevention - Periodic inspections of all site 
facilities will be performed by trained personnel to evaluate anrl 
make recorrmendations regarding safety, compliance \-.rith OSHA 
standards and fire prevention programs.. A safety officer will be 
designated. This person wi 11 organize camp fire brigades and 
report on the effectiveness of the effort. He/she will report 
directly to the project manager of field activities and will have 
the authority to stop work that is being perfonned in an unsafe 
manner. 

Medical - At a minimum, each field camp will have complete first 
aid facilities and personnel identified with advanced first aid 
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training. Qualified personnel will review the first aid program 
and make recommendations as appropriate. Medevac facilities and 
procedures \till be available in the event injured personnel need. 
to be transported to other facilities. 

{29) Office Services ... Office services (typing, reproduction, etc.) 
appropriate to each field 1 ocation will b·e provided as need edt 
Complete facilities \'/ill be available through Moolin and R&M 
offices in both Anchorage and Fairbanks; as well as the project 
office to be established in Anchorage by Acres. 

{30) Purchasing -A purchasing office within the project office, 
staffed by an experienced procurement person ( s), ~1ill be 
established to support the needs of the POS. In addition, a 
pu~chasing/warehouse person will be located in the field camp to 
coordinate the procurement needs, operate the camp warehouse and 
administer a spare parts programQ 

{31) Shipping/Marshalling- Procurement personnel will coordinate the 
movement of all project materials from vendors to the camp 
location(s), Most materials will travel overland to a marshalling 
yard to be established in Talkeetna where materials will tnen be 
shipped to the field site. Perishable items and "hot" items will 
be shipped direct from Anchorage to the field locations. 
Materials that cannot be shipped by helicopter will be transported 
overland during winter in accordance with DOI stipulations. 

(32) Warehousing- An appropriate warehouse will be established at tht! 
field construction camp to store/control the material needs of the 
POS. Minimal indoor storage will be ·provided; with the bulk. of 
the material being stored. outdoors. 

{33) Equipment Support/Spare Parts - Based upon previous experience 
with equipment use in Alaska, particularly during winter/arctic 
conditions, the establishment of a spare parts program is a 
necessity to ensure equipment availability and cost effective 

.completion of the POS. Such a program will be developed, with the 
help of the local equipment vendors, and administered through the 
procurement/warehouse person. 

{34) Winter access -The camp facilities and enough fuel for the first 
year of operation will be transported overland by Rolligons and/or 
cat trains in February 1980. Fuel and other heavy items will be 
brought in by the same technique in succeeding \'linters. To 
accomplish these movements, a snow clearing operation will be 
undertaken on the Denali Highway and a staging area vlill be 
established just off the highway. Overland transportation will 
involve a series of trips from staging area to camp site. 

(35) location - The camp location is shown in Plate AB.l. Although an 
airfield is shown bn that diagram, it will not be constructed 
during the first year of operation. Should subsequent evaluation 
after the first year demonstrate its need and its environmental 
acceptability, it will be constructed in the location shown. 
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(36) Camp Facilities -A schematic diagram of proposed. camp facilities 
is provided at Plate AB.2. 

It is important to note that camp facilities will be designed to 
accommodate a_peak load. This approach will permit some 
flexibility in meeting the difficulties associated with short data 
collection seasons at~ possible unfavorable weather conditions. 
In addition, our plan to establish a large camp at Watana 
greatly reduces the daily helicopter transportation system used by 
the Corps of Engineers during their most recent field 
investigations. The question of needed flexibility is further 
addressed by observing that the necessary equipment for field 
investigations and, in particular, for geotechnical investigations 
is integra 1 to tha proposed project team. Because R&M 
Consultants, Inc.~ is unique in its possession of a major 
investigatory equipment inventory, vie anticipate being able to 
respond rapidly when requirements arise--and, at the same time, to 
avoid·the costly downtime which would accrue for equipment brought 
into Alaska specifically for the project purpose. 

In short~ R&M's equipment will be available for project purposes 
as necessary; but its use on other tasks \'-then not required for the 
Susitna project will reduce the total cost to the Al~ska Power 
Authority~ 

(d) Schedule Requirements 

A brief outline logic diagram is displayed at Plate T2'"1 (follovling 
Task 2).. As may be noted thereon~ we intend to have a permanent camp 
in operation prior to the end of February 1980. This requires 
herculean effort and high early mobilization costs. Once the camp has 
been established~ the subsequent loading will~ of course, be a function 
of requirements of the various field investigation teams& 

We anticipate at the outset that submittal of license application ttrill 
not mark the end of field data needs. On the contrary, certain 
environmental field ,studies will be scheduled as far as 2-1/2 years 
beyond·the planned FERC application. In addition, the history of major 
hydroelectric licensing effort is replete with post-application federal· 
demands for additional field data .. It follows that the permanent camp 
should remain in place at the termination of the first phase of the 
~;mrk to support scheduled and directed activities. 

(e) Public Participation Philosophy 

Details of the proposed public participation program are contained 
within the detailed task descriptions at Task 12 of the Plan of Study. 
Within the context of logistical planning, hov1ever, it is important to· 
high 1 i ght several points: 

(1) Needs and Desires of Area Residents. ~Jhereas it is obvious that, 
if a major project is constructed, ·permanent impacts will be felt 
by area residents., it is also true that even the conduct of a 
deliberate and extensive study can cause disruption of lifestyle 
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for that group. The public participation plan includes .prov1s1ons 
for public meetings in Talkeetna (vthere 1 ocal impacts are · 
possible) as well as a number of workshops, the locations of which 
have been purposely not pinned down in order to pennit us to be 
responsive to sensitive problems \'Ill en - and especially where -
they arise. We have also chosen to include a full time public 
information officer whose duties demand sensitivity to needs and 
desires of all who will be affected either by the study or by the 
proposed pr.oject if studies indicate it should be built. 

(2) The Action list. The unique action list system will be admin
istered by APA and will provide a means to ensure that every 
required action, whether initiated by the request of a private 
individual or any representative of public or private organiza
tions, is a matter of record. The proposed system provides for 
frequent update and the ability to check action status at any 
time. It follows that~ for the first time to our knowledge, a 
means will be available to ensure that every action requested will 
have explicit attention and a by-name action officer - or will 
have an explicit statement of rejection available for review by 
external review panels, APA, or others. In short., the desires of 
area residents will be sought, recorded, acted upon, and the 
action status will be available in real time all the time! 

{3) Getting Out the Information. \~i~h a project as large and complex 
as the one proposed, it is almost inevitable that a steady flow of 
highly technical oata and reports will be generated. Whereas such 
information will generally be avail able to the public at the cost 
of reproduction., it will not have been pr~epared for the layman. 
In cooperation with the Acres technical staff., the APA public 
participation staff will prevare special brochures, to be 
distributed free of charge, wherein proj,ect status is encapsulated 
in a readable form. Pertinent reports of all kinds will be 
available sufficiently far in advance of public meetings to permit 
thoughtful study priorvto presenting public testimony.· 

{4) Keeping Objectivity. No matter how well intentioned the project 
manager and his staff may be, th~y may well succumb to their own 
enthusiasm. We propose to avail ourselves of the objectivity 
which can be brought to bear by external engineering and 
environmental boards whose reviews fran time to time will not only 
provide the public a measure of confidence that the course of the 
work is correct and proper j) but a 1 so wi 11 se~rve to offer some 
recourse in the event that the project manager•s recommendation 
and APA's decision to reject a citizen's proposed action is not 
accepted. 

In short, the public participation~ program as proposed herein 
is responsive to the needs and deSiires of local residents - and to 
the public in general -because it. provides explicit actions which 
can be tracked, 'because it i ncl udr~s an affi nnat i ve and vigorous 
public information program, and because it provides objective 
review groups whose eminence will be unquestionable and whose 
deliberations will provide an unprecedented qual·ity and reliabilty 
check. · 
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