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NCTE TO REVIEWERS

This preliminary working draft is not complete and will be updated to
incorporate new or revised information from other studies being
corducted by the Harza-Ebasco team. Other studies which would effect
findings of this report include those related to the need for power,
transportation plan, construction camp, permanent town and
socioceconomics. Comments on the apprcach, methodology, and general
findings are most appropriate, while reviewers should recognize that
final conclusidné or recommendations will not be available until other

studies are ccmplete.
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Major Finding

Studies conducted by Harza-Ebasco conclude that either the North or
Denali access plans is acceptable and that the Denali plan is preferred.

Background and Purpose

A variety of access alternatives for the Susitna Hydroelectric Project
have been studied since 1980. Over 18 plans have previously been
identified and formally evaluated. Denali plan (Plan 18) is the access
plan recamended in previous reports and shown in the February 1983
FERC Susitna Hydroelectric Project License Application as the project
access plan. The purpose ard objective of this report is to review
available data and studies to provide the Power Authority with an
independent appraisal of the access issue and, if necessary, make
recommendations for changes in design, mode of transportation or route
from those shown or described in the February 1983 FERC License
Application.

This report contains an evaluation of the Denali plan and three of the
most promising other candidate access plans studied by previous
investigators. These other plans include all-rail (Plan 2), North plan
(Plan 13) and South plan (Plan 16), and are shown in Figure S-1.
Studies were based primarily on review of prior reports, discussions
with Power Authority staff, and limited field recomnaissance. The
approach employed included a preliminary screening to eliminate
obviously less desirable alternatives and a detailed comparison of the
two better routes. The all-rail and South plan were eliminated from
detailed consideration during the preliminary screening process after
considering the effect of their adoption on project schedule, cost, and
environmental impact. The Denali and North plans are the subject of
detailed engineering and environmental analysis presented in this
report.
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The report is organized into five sections as follows.

Section 1 - Introduction, c¢ontains background data and

references along with a description of the four access plans

analyzed in this report. It also describes the relationship
of this work effort to other Harza-Ebasco Susitna Project
tasks.

Section 2 - Engineering Studies -~ Methodology and General
Findings, contains a general review of roadway design and

descriptions of the cost study methodology used for route
evaluation.

Section 3 ~ Environmental Studies -~ Methodology and General

Issues contains a ranking of environmental issues affecting
access route selection and presents access evaluation criteria

for resource categories which affect the decision process.

Section 4 — Detailed Route Comparisons, contains a description

of the preliminary route screening process where 2 of the 4
routes were eliminated from consideration and presents the
detailed evaluation of Denali plan and North plans with
respect to 1l resource and engireering categories.

Section 5 - Conclusions and Recommendations, contains

Harza-Ebasco recammendations and a description of the
multi~-objective decision analysis process employed in
 developing these recommendations from the results of detailed

comparisons in Section 4.

Principal findings as a result of enginesring and envirormental studies '
are described below.

Engineering

The access road design parameters included in the FERC license

. s-3
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application are appropriate for the access needs of the Susitna
hydrcelectric project. The geometric and unit section designs of the
proposed roads and railroads are generally appropriate for the intended
service. The selection of a gravel, as opposed to an asphalt, surface
for the access roads was a logical choice. With onk exception, the
34~foot wide road included in the present design is appropriate for the
access requirements of'the Susitna project. The road segment from
Watana to Devil Canyon under Denali plan seems too wide for its
probable future use. This road segment will only be used as an access
back-up during Devil Canyon construction and as a conmuting road for
cperators hetween Watana and Devil Canyon after construction. Width
for this road segment could be reduced to 18 feet. A savrings of
approximately $10,000,000 in road construction cost would occur.

Evaluation of the relationship of access rocad construction to the
overall project schedule revealed that either route could be
constructed without serious effect on the overall Watana construction
schedule. There is little chance that either route would result in a
year's delay in overall project construction as a result of
unanticipated construction difficulty. There is less risk for such a
delay, however, for the Denali plan because it is shorter, and easier
to construct than the North plan. The comparatively flat terrain and
fewer major stream crossirgs along the Denali route result in generally
easier construction than for the North route where the ground i; more
rugged and 4 major stream crossings would be required. Construction
time for the North plan could be reduced if pre-license work on pile
foundations for bridges could be permitted.

The construction schedule for the overall Watana Project requires quick
mobilization of diversion tunnel, airfield, construction camp and
access rocad contractors. Use of snow roads for contractor mobilization

and supply during the first two years of construction could be very

important. The Denali plan corridor is slightly'higﬁer in elevation

than the North plan and the terrain is flatter. A snow road along the
Denali route would be easier to build and last somewhat longer in the
spring than a North pian snow road. Regardless of which access plan is




ultimately selected for the permanent access road, the Denali corridor

should be strongly considered as the route for snow road hauling and
contractor mobilization.

Present worth life cycle cost studies were performed for the North and
Denali plans using standard Power Authority procedures. Costs included
capital construction cost, cost for accelerated construction as defined
in previous studies, maintenance, personnel transportation, and
logistics costs from the closest point to the site common to all

plans. Results, using a 3.5% discount rate and assuming that
construction of Devil Canyon begins in 1993 as scheduled are as follows.

COMPARATIVE ACCESS COSTS

WATANA PROJECT WATANA AND DEVIL CANYON PROJECTS

Present Value Present Value
of Total Cost Capital of Total Cost
Capital Cost Stream Cost Stream

Denali Plan $54,597,000  $111,157,000 $98,811,000 $150,751,000
North Plan  §$79,896,000  $126,600,000 $88,861,0:00 $150,700,000
As shown above, adoption of the Denali plan would result in a savings
of about $15,000,000 if only Watana is built. The North plan is
slightly less expensive than the Denali plan if Devil Canyon is
constructed as scheduled. Studies show, however, that the small
differences in costs in favor of the North plan is reversed if start-up
of Devil Canyon construction is delayed 10 years. Logistics costs are
a significant portion of the total costs, but differences between total
logistics costs for the North plan and Denali plan are small compared
to the differences in capitai costs for the two plans. Conclusions
based on economic modeling are not sensitive to reasonable changes in
legistics volumes or unit costs.




Environmental

The initial activity in analyzing environmental impacts was to review
previous studies so that potential impacts of access road development
could be identified and prioritized. The relative importance of
impacts on various resource categories was developed by project team
members after identifying potential access related impacts. Emphasis

- was placed on those factors which were most important in
differentiating between the routes. For example, historic/archaeoclogic
resources were not considered to be important in evaluating the merits
of the various access alternatives. Potential impacts to such
resources do not affect the decision because impacts to these resources
would be avoided or mitigated as a result of laws and regulations.

Such laws require that cultural sites be avoided or apprcpriately
recovered and preserved, regardless of the route adopted. Recognizing
both the significance of impacts and the relative importance of the
impacts for differentiating between the alternative access plans, the
following list of prioritized impacts {in decreasiny order of
importance) was develcped.

wWildlife;
Socioceconomic;
Fisheries;
Land use;
Recreation; and
BAesthetics.

Of the resource categories listed above, wildlife, socioceconomics, and
fisheries stood out as ones most important in the decision-making

process.

Wildlife considerations were important because development of access

roads would increase accessibility to previously inaccessible areas.

Accessibility indices based on slope adjacent to proposed roads were
developed for the North and Denali plans to form a quantitative basis
for evaluating changes in land accessibility attributable to road




construction. In general, the Denali route greatly increases
accessibility because it is largely within an unroaded area while the

North plan traverses an area which is presetnly more easily reached by
humans.

Quantitative estimates of habitat loss were alsc developed for
camparative purposes. Results show that the Denali plan will result in
increased accessibility for a significantly larger area than for the
North plan. Impacts to wildlife in general are comparable for the two
plans or slightly greater for the Denali plan. The major difference
between the two plans is the potential impact to the Nelchina Caribou
herd whose range is crossed by the Denali Highway-Watana segment of the
Denali plan. Potential impacts include reduction in numbers due to
incresed hunting pressure, vehicle collisions, and loss of habitat due
to road construction. Traffic on this road segment may reduce the
extent of caribou use of the area west of the road.

Sociceconomic effects can be placed into two categories. First, the
economic benefits that would be created by the project can be
considered a benefit. Second, the social impacts which would result
from unwanted changes in lifestyles can be considered a negative impact.

(INSERT SOCIOECONOMICS DISCUSSION HERE)

Fisheries impacts relate primarily to the increased erosion potential,
particularly for the North plan near the vicinity of Portage Creek, armd
to the potential for increased public access and likely associated
increased fishing pressure. The latter potential is more of a concern

on the Denali plan where human access is very limited at present.

Decision Analysis and Recommendation

Based (n the analysis approach used by the project team, the North and
Denali plan were determined to be nearly comparable. Engineering
factors tended to favor the Denali plan, while the most important
environmental considerations (wildlife, socioeconomics, and fisheries)

S-7
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were mixed. Wildlife considerations because of the potential impact on
the Nelchina Caribou herd favored the North plan, while the other
environmental categories suggested that impacts were comparable or that
the Denali plan was preferred. Environmental investigations also
revealed that limiting access and controlling hunting and fishing
through regulation or enforcement along either corridor would reduce
impacts overall with greater reductions expected for the Denali plan
than for the North plan. This fact highlights the importance of
developing an effective access control policy in the access plan
selection and implementation process.

Recammendation:

Based on the above considerations, the Denali plan is recommended as

the preferred access plan. While esither access alternative is
acceptable and could, with some cost and environmental tradeoffs, ha
adopted as the preferred access plan, there is no compelling reason to
change plans at this time. |
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FOREWARD

This report is camprised of five sections and a summary. A brief
description of the issues covered in each section is presented below.
This description is included to enable readers to identify those
sections of most interest to them.

Summary - Contains the major finds of the report and summarizes
important issues affecting the access plan selection
process.

o Section 1 - Introductiocn, contains background data and
references along with a description of the four access plans
analyzed in this report. It also describes the relationship
of this work effort to other Harza-Ebasco Susitna Project
tasks.

o} Section 2 - Engineering Studies - Methodology and General
findings, contains a general review of roadway design and
descriptions of the cost study methodology used for route
evaluation.

o) Section 3 - Environmental Studies - Methodology and General
Issues, contains a ranking of environmental issues affecting
access route selection and presents access evaluation criteria
for resource categories which affect the decision process.

o Section 4 - Detailed Route Ccmparisons, contains a description
cf the preliminary route scresning process where 2 of the 4
routes were eliminated from consideration and presents the
detailed evaluation of Denali and North plans with respect to
11 resource and engineering categories.

o Section 5 - Conclusions and Recommendations, contains
Harza-FEbasco recommendations and a description of the
multi-objective decision analysis process employed in
developing the recommerndations from the results of detailed
comparisons in Section 4.
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1.0 INTRODUCTION

1.1 BACKGROUND

Access alternatives for the Susitna Hydroelectric Project have been
studied extensively by Acres American, Inc. (Acres)(1981, 1982a, 1982b,
1982c, and 1983a), R&M Consultants (1982a and 1982b), and others since
1980. A plan was recamnended by Acres in August 1982 in their "Access
Plan Recommendation Report"™ (1982b) after a study of 18 candidate
routes in 3 major route corridors in the project area. The Acres
recommendation was adopted by the Alaska Power Authority Board of
Directors by resolution in September, 1982.

The Denali plan, also known as Plan 18, was selected after a detailed
engineering and environmental/socioceconomic study of the three best
routes of the original 18 candidates. Each of the three general routes
studied in the 1982 "Access Plan Recommendation Report," which provide
access to both Watana and Devil Canyon Projects, are shown on

Figure 1-1. In addition, raily only access (Plan 2) is evaluated in
this report because it is the acccess plan favored by many agencies.
All four plans studied are described below:

South (Plan 16): thic plan consists of a gravel access road from

Gold Creek on the Alaska Railroad to the area of the Devil Canyon
Dam then continuing along the south bank of the Susitna River to
the Watana Dam site area.

North (Plan 16): this plan consists of a gravel road from the

George Parks Highway at a railhead to be constructed at Hurricane
alorng the north bank of the Susitna River to Watana with provisions
for a future branch road to the Devil Canyon area.

Denali (Plan 18): this plan,consistS'of a railhead at Cantwell near
the intersection of the Parks and Denali Highways with a new

project access road leading south towards Watana from a point on
the Denali Highway 21 miles east of Cantwell. Under this plan,
construction of Devil Canyon Dam would be supported by a rail spur
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from Gold Creek. A road from the permanent operator's town at
Watana to pevil Canyon Dam would eventually be constructed to
permit operaticn of both Watana and Devil Canyon with single staff
housed in one new townsite at Watana.

Rail Only (Plan 2): this plan consists of constructing a rail line
"from Gold Creek to the Devil Canyon project and then on to the
Watana Project on the south side of the Susitna River.

Of the four plans considered by Acres (1982b) and shown in Figure 1-1,
the North (Plan 13) and South (Plan 16) plans were eliminated on the
basis of higher cost and longer duration of construction compared to
the other alternative. The rail only alternative (Plan 2) was
eliminated because of its costs effect on schedule and its lack of
flexibility in undertaking construction activities. The Denali plan
was recommended by Acres as the preferred plan and is the proposed
route in the Project FERC License Application, submitted in February,
1983 (Alaska Power Authority).

1.2 OBJECTIVES

The purpose and objective of this report is to review available data
and studies to provide the Power Authority with an independent
appraisal of the access issue and, if necessary, make recormendations
for changes in design, mode of transportation or route from those shown
or described in the February, 1983 FERC License Application.

Five of the more important factors studied as a part of the route
selection review are:

o] Construction Costs
0 Equipnent and Material Transportation Costs
o] Effect on Overall Construction Schedule for the Susitna Project
e Environmental Impact
o) Socioceconomic Impact
3117B \-2
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These five major factors were combined with investigations of other

issues to develop specific recormendations using concepts of
multiobjective decision analysis.

1.3 ROUTES STUDIED

The £hree best plans studied by Acres in the "Access Plan
Recommendation Report” are re—-evaluated along with an all-rail access
alternative from Gold Creek to Watana along the south bank of the
Susitna River. Rail access to both Devil Canyon and Watana was
analyzed because resource agency corments were, in some instances,
strongly in support of a rail only access plan.

All four routes were studied equally until some compelling reason for
elimination of a particular route was identified. Once this occurred,
that alternative was not studied on an equal basis with the remaining
viable alternacives.

§‘E§' The two best plans were compared in detail prior to developing
recormendations. Comparison included a detailed life cycle economic
cost analysis, environmental analysis, and an engineering study

complete with sensitivity analyseé in some areas to obtain a
qualitative sense of the strength of the final recommendation as a
function of variation in certain parameters, including overall project
scheduling, phasing of the Watana and Devil Canyon Dams, transportation
costs, and mitigation measures involving controlled access.

2 1.4 TASK ORGANIZATION

A special Harza-Ebasco task force was establisheé to investigate the
access issue as well as other related issues concerning construction
camp policies, transportation planning, and employment training. Work
of the task force as a whole is described in detail in the Access,
Transportation, Construction Facilities, znd Employment Training Task

31178 -4
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Force Investigation Memorandum transmitted to the Power Authority by
letter dated February 16, 1983 from Dr. Ramon S. LaRusso, Harza-Ebasco
Susitna Project Manager (Harza-Ebasco 1983a). The task force consists
of project management personnel and technical specialists from both the
engineering and envirommental disciplines, due to the technical
complexity of the access issue.

This is the first of five task force reports which will ultimately
include the following:

Access Plan Report

Transportation Plan Report

Construction Camp Report

Employment Training Report

Access, Transportation, Construction Facilities and Employment
Training Task Force Summary Memorandum

Work on all reports began simultaneously in February 1983 with this
report, the first in the series, submitted to the Power Authority in
April, 1983.

As described in the Task Force Investigation Memorandum, the Task IForce
was to have originally included Harza—-Ebasco personnel plus &
representative of the Project Construction Management Firm. The plan

was for a close Harza-Ebasco - Construction Manager - Power Authority

task force working relationship. Power Authority input was an
important component of the overall access road evaluation process.
Power Authority staff with responsibi’.ities for overall manadement,
engineering, environmental studies, constriction, public participation,
licensing, and intergovermmental relations all provided guidance and
views on the access question. Selection of a Construction Manager,
however, has been deferred by the Power Authority so his input is not
included in this report.




1.5 DATA SOURCES
1.5.1 General Review

Task force activities included a thorough review of both the geometric
and unit section designs of the proposed access road and railroad; and
a ctudy of the process of selecting the best plan as described in the
August, 1982 "Access Recommendation Report.” This work was limited to
review of existing reports; public, resource agency, and native
organization correspondence; and limited field reconnaissance.
Resource agencies, native organizations, and the public were not
contacted as their views on the access question have been presented in
nunerous forums earlier in project planning activities (see Sections
3.4 and 4.3.7).

1.5.2 Available Data

Primary data sources reviewed for this study (as referenced in the
text) included:

o] "Access Roads Closeout Reports, Access Route Selection
Report,” March 1982, by Acres American.

o] "Access Recormendation Report,® August 1982, by Acres American.
o "Access Planning Study," January, 1982, by R&M Consultants.

lo) "Access Planning Study Supplement,"” September, 1982 by R&M
Consultants.

o) "Susitna Hydroelectric Project FERC License Application,”
Feburary, 1983 by Acres American.

o] "Susitna Hydroelectric Project Feasibility Report - Final
praft," 1982 by Acres American.
While other standard references, government reports, professional
papers, and project documents were consulted, the documents listed
above formed the primary reference base for task force work. A
complete listing of documents consulted is presented in the list of

references.
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?.0 ENGINEERING STUDIES - METHODCLOGY AND GENERAL FINDINGS

2.1 SCCPE

This section contains a discussion of the methods used to develop costs
for access route economic comparisons, the method of economic analysis,
and the need for access in the context of the overall Susitna Project
construction schedule. Review of prior engineering, scheduling, and
cost estimating studies as they apply to the access issue is also
included. Detailed comparison of access alternatives is presented in
Sections 4 and 5.

2.2 ACCESS REQUIREMENTS
2.2.1 General

Access is reyquired for personnel transportation and delivery of
construction equipment, construction materials, supplies, and major
project mechanical and electrical equipment. This section contains a
discussion of overall Susitna Project construction schedule and
logistics requirements.

2.2,2 Logistics Requirements

Logistics requirements for both the Watana and Devil Canyon
developments are presented in R&M Consultants' January, 1982 "Access
Planning Studies.” R&M developed estimates for total project logistics
requirements for 13 major material and commodity types. No estimate of
annual requirements during project construction was developed or
presented by R&1. The R&M logistics figures seem reasonable based on
experience with similar sized projects and a study of the Feasibility
Report cost estimates and schedules.
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The R&M total project logistics requirements for Watana and Devil
Canyon have been broken out by project year by Harza-Ebasco personnel
for use in more sophisticated economic construction and logisitics
costs modeling than was done for the prior studies. Annual logistics
breakdowns for both the Watana and Devil Canyon Projects are given in
Tabies 2-1 and 2-2, respectively. While calendar year dates are given
on the Tables for each construction year, it should be noted this was
done only for convenience so that the logistics spreads would conform
to the schedule chronology given in the Feasibility Report. The annual
requirements for each project were developed using R&M total project
logisitics data for each dam and Harza-Ebasco experience with similar
projects. The annual distribution of logistics requirements is not
based on a rigorous examination of the construction schedule or
estimate.

2.2.3 Personnel Transportation

Access is required for both construction materials and personnel.
wWorker transportation policy for the Susitna Project has yet to be
developed. The mode of worker transportation to and from the Jjobsite
has both economic and envirommental implications and is an important
factor in access route selection. The transportation options include
driving to the site by personal vehicle, or busing workers either from
the head of the access road or from major population centers. The
sensitivity of route selecticn to transportation policy from an
envirommental and socioceconomic point-of-view is discussed in

Sections 3, 4, and 5. For purposes of life cycle cost studies of
candidate access routes, it was assumed that round-trip bus service
from Anchorage and Fairbanks would be provided for each worker 26 times
each year. This corresponds to a 10 day work, 4 day off schedule at
the camp. Based on data in Exhibit E of the 1983 FERC License
Application, it was assumed that about 70% of the workers would travel
from the direction of Anchorage and 30% would come from the direction
of Fairbanks.
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TABLE 2-1

ANNUAL CONSTRUCTION LOGISTICS REQUIREMENTS

SUSITNA PRQJECT - WATANA PRQJECT

(1000's TONS)

Scheduled Year 1985 1986 1987 1988 1989 1990 1991 1992
Const. Equip. 1 2
Explosives 0.5 0.5 2 3 4 4 3
Cament 5 52 50 64 67 76 26 7
Reinf, Steel 0.5 5 5 6 7 7 2.5
Rock Bolts 2 1.5 4 4 1
Steel Support 1 1.5 1.1
Mach., Elec., and

Street Equip. 4 5 4 2
Constr. Fuel 4 45 43 55 57 65 22 6
Camp Fuel 1 7 7 8 10 1 5 1
Tires, Parts,

Camp Supplies,

Viliage, & Misc. 4 45 45 55 55 60 2% 4
Total 19 159.5 162.1 202 204 228 88.5 23
306848




TABLE 2-2

ANNLIAL. CONSTRUCTION LOGISTICS REQUIREMENTS
SUSITNA PROJECT - DEVIL CANYON PROJECT

(1000's TONS)

Schedulad Year 1893 1994 19% 485 1997 1998 199 2000  Total
Const. Equip. 5 5
Explosive 1 2 3
Canent. 100 120 130 130 100 70 650
Reinf. Steel 5 5 5 5 2 22
Rock Bolts and 3 2.2 5.2

Steel Support
Mech. , Elec., and 4 4 4 1.5 13,5

Street Equip.
Constr. Fuel 2 10 12 13 13 10 7 1 68
Camp Fuel 1 4 5 5 5 5 4 1 30
Tires, Parts,

Canp Supplies,

Village, Misc. _10 39 45 50 50 45 27 . - 3.9 269,9
Totai 22 162.2 187 207 207 166 109.5 5.9 1066.6
30848
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By including transportation costs for all project personnel in the cost
data base for subsequent economic modeling, a conservative inmput was
made. The differences in logistics costs between various routes would
end to be accentuated by this appoach. Other scenarios were studied
by sensitivity analyses of the life cycle cost model. Average annual
worker loadings for use in the busing cost development were computed

"from data in Exhibit E of the February, 1983 FERC License Application

(see Table 2-3).
2.2.4 Watana Construction Schedule

Access is critical for airfield, construction camp and diversion tunnel
contractors. The diversion plan for Watana calls for upper and lower
concrete-lined tunnels. The lower tunnel has an inlet invert at El.
1420; the upper tunnel's is at El. 1490. The plan is to construct the
lower tunnel and a first-stage low cofferdam across the river so that
initial river diversion can be accomplished through the lower tunnel at
the start of the low flow season on about October lst of any given
year. After initial diversion, the cofferdams are raised and the upper
diversion tunnel is completed. This work must be completed before the
onset of the next high flow season on about April 1st.

A general construction schedule for diversion tunnel construction and
contractor mobilization is given on Figure 2-1. Two schedules are
given: Schedule "A" which assumes that the tunnels are excavated
sequentially, ancdl Schedule "B" which assumes simultaneous work in both
tunnels to accelerate, or compress, the schedule. This would add an
estimated $7,000,000 to $10,000,000 to the cost of the overall
project.

The October 1st date is a fixed date. Assuming an October 1, 1986
initial diversion date, it can be determined when construction must
start to meet that date for either schedule. For Schedule "A", tunnel
excavation on the lower tunnel must begin on about June 1, 1985. For
Schedule "B" it would be November 15. 1985. |
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TABLE 2-3

ONSITE CONSTRUCTION AND OPERATIONS MANPOWER REQUIREMENTS BY MONTH - 1985 TQ 2002

1985

1985

1§87

1988

1989

1995

Mote: Annual manpower requirements and trade mixes for peak years bty Acres American, Inc.

Source: Frank Orth & Associates, Inc. and FERC License Application,

-

1990 1991 1992 1993 1994 1996 1997 1998 1999 2000 2001 2002
CONSTRUCTION
. January 330 405 5 750 840 1,050 976 750 390 240 150 239 376 479 50 449 270 45
February ¥ 419 590 775 868 1,085 1,008 775 402 248 156 247 388 495 527 454 279 47
March 473 581 818 1,075 1,205 1,504 1,398 1,075 558 344 217 343 533 686 730 643 387 65
Apri1 726 891 1,255 1,650 1,843 2,309 2,46 1,650 857 528 333 527 827 1,084 1,921 988 594 100
May 792 972 1,370 1,800 2,107 2,519 2,31 1,800 935 576 363 575 902 1,149 1,223 1,077 648 109
June 957 1,175 1,655 2,175 2,437 3,044 2,829 2,175 1,130 696 439 694 1,090 1,389 1,478 1,302 783  13]
July 1,089 1,337 1,883 2,475 2,773 3,463 3,219 2,475 1,285 792 499 790 1,241 1,581 1,681 1,481 891 149
August 1,100 1,350 1,502 2,500 - 2,801 3,498 3,262 2,500 1,298 800 504 798 1,253 1,596 1,698 1,496 900 151
September 90 L2A5 1,712 2,250 2,521 3,149 2,927 2,250 1,169 720 454 718 1,128 1,437 1,529 3,347 810 136
October 7é8 832 312 1,725 1,933 2,44 2,244 1,725 896 552 348 551  ee5 1,102 1,172 1,033 621 104
November 51 689 970 1,275 1,429 1,784 1,658 1,275 662 408 257 407 639 @14 866 763 450 77
December 35 473 666 875 980 1,224 1,138 875 454 280 177 279 435 559 594 524 35 53
PEAK CONST./YR 1,100 1,350 1,902 2,500 2,800 3,498 3,252 2,500 1,298 800 504 798 1,253 1,596 1,698 1,496 900  §5]
QPERATIONS/MAINT.
SUBTOTAL - YEAR 70 145 145 W45 145 145 145 145 145 170
TOTAL 1,100 1,350 1,902 2,500 2,800 3,498 3,252 2,500 1,368 945 649 943 1,398 1,741 1,843 1,641 1,045 321
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Prior access studies and public agency contacts have resulted in
abandoning any plans for pre-FERC license construction of access roads
or any project features. The construction scenario, then, is to begin
mobilization of the diversion tunnel, airfield, camp, and access road
contractors on the day that the license is issued. Assuming unlimited
access, about 2 months would probably be required to mobilize to the
extent: that preliminary tunnel portal work could begin, with an elapsed
period of up to 4-1/2 months from contract award to the beginning of
tunnel excavation. For Schedule "A" this would put the latest award
date at January 1, 1985 and at June 15, 1985 for Schedule "B".

The initial mobilization logistical requirements are significant, but
manageable. Equipment for tunnel, airfield, and road construction
would be required, along with camp facilities for 150 to 200 people.
Table 2-4 is a listing of the probable equipment required along with
monthly supply needs for the first three months of work. Logistical
requirements increase as construction progresses, but remain manageable
until concrete is required for diverson tunnel lining. Assuming a
diversion date of October 1, 1986, cement at the rate of about 115 tons
per day would be required beginning on or about March 1, 1986 for
Schedule "A" and at a rate of about 150 tons per day on about April 15,
1986 for Schedule "B". When analyzing any access alternative in the
context of these scenarios, the key issue is whether or not
uninterrupted ground access can be achieved in time to support
concreting operations in the diversion tunnels or if the construction
woulcl have to be supported by air. To sore extent massive airlift
operations could be avoided by good planning and utilization of winter
snow roads for stockpiling materials.

2.3 ACCESS CONSTRUCTION COST ESTIMATE AND SCHEDULE REVIEW
2.3.1 Basic Construction Cost Estimates
Construction cost estimates foi the four principal routes were reviewed

by Harza-Ebasco estimators. Engineers originally res, usible for
preparing the estimate at Acres American and R&M Consultants were

interviewed and back-up data were obtained.

q}“»‘” A
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TABLE 2-4

WATAN/A MOBILIZATION AND INITIAL
LOGISTICAL REQUIREMENTS

ITEM | . QUANTITY

Office Trailers , 4-6
Shop Trailers : ‘ 4-5

1200 cfm Compressor

1000 kW Generator

4 Boom Hydraulic Jumbo's

966 FEL's

24 T Rear Dump

Flat Bed Trucks

Pickups 1

(o) BINNT N A I I S I 8

N

Airtrac Drills
D-8
D-7
) 480 FEL/Backhoe
12-15,000 Gal. Fuel Tanks

&= N =N

LOGISTICAL REQUIREMENTS
(Monthly for 3 Months)

, Diesel Fuel 300 T
Camp and Miscellanenus Supplies 50T
Explosives 60 T

Repair Parts, Drill Steel, etc. 17T

««««««««



Unit prices for all the access estimates in the Acres 1982 "Access
Recommendation Report" and the R&M 1982 "Access Plan Study" (both
volumes) are based on Alaska Department of Transportation bid history
for similar types of work; specifically from the recent Nome to Council
and Taylor Highway projects. No site specific unit prices were
developed.

The routes were laid-out and the material quantities were computed
using topographic maps with a contour interval of 100 feet. At this
scale of mapping, only the largest cut and £ill sections would be
identifiable from the route grade studies. Variations in quantities
amorg the various routes are based on the obvious cut and £ill sections
identifiable on the maps, plus changes in quantities required by the
side slopes across the route alignment. Figures 2-2 and 2-3 are
typical side hill cross sections used by R&M for their estimating

work. Quantities for a given range of side hill construction
conditions were developed and multiplied by the route length with the
appropriate side hill cross slope and surmed with other similar data to
develop total quantity estimates. No attempt to adjust the unit prices
for differing soil conditions along the routes was made.

The estimating approach used in earlier studies (Acres 1982b and R&M
1981 and 1982b) is acceptable for purposes of comparison plan. Given
the scale of available maps (which are the only ones available}, making
new, revised quantity and cost estimates does not seem justifiable.
There is net enough data available to significantly increase the level
of estimating accuracy at this time. The only change that might be
worthwhile would be to vary the quantities of borrow required on
various routes as a function of soil conditions determined from an
examination of the Terrain Unit Maps in the R&4 reports (see Figure
2-4), The variations in total cost that could be reasonably achieved
by making adjustments in borrow quantities is small, however, and can
be ignored at this level of study.
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The detailed cost estimates presented in the 1982 R&M "Access Planning
Study" reports were used as a basis for comparison of the four plans
discussed in this report. An adjustment was made to all road estimates
to eliminate the asphalt road surfacing costs in the R&M estimates to
match the unpaved gravel design shown in the FERC License Application.
The R&M estimate for the recommended Denali plan is somewhat Gifferent
from the estimate by Acres in the Feasibility Report and FERC License
Application. Regardless, however, the R&M estimates were used for this
study since they are the only convenient source of cost estimating data
for all four plans at acceptable and comparable levels of accuracy and
detail.

2.3.2 Route Construction Scheduling

Construction schedule durations for the four plans studied are given in
the 1982 "Access Recommendation Report" and "Access Route Selection
Report.” Estimated duration for complete construction of all permanent
road features asgsociated with access for the four alternatives are
summarized below:

Denali plan 2-3 years
North plan 2-3 years
South plan 2-3 years
Rail Access 3-4 years

Acres construction scheduling backup data for the South plan was
reviewed by Harza-Ebasco and seems reasonable. While detailed backup
was not reviewed for the other routes, it seems likely that the
construction schedule durations given in previous reports for the other
plans are also reasonable.

Note that the above construction period durations are for completion of
all route construction activities, including the connection to the
Devil Canyon site. Access can be achieved earlier, on a hasty basis,
by temporary bridging (particularly on the North Route), use of
redundant £ill, or extra crews. On this basis, initial access to the
Watana Site could be achieved in one year or less for all four
alternatives except all-rail.




A number of techniques have been identified by Acres (1982b) that could

be employed to accelerate road construction:

Construct minimﬁm width and f£ill depth consistent with
.available materials and foundation conditions.

Place gravel £ill in winter on frozen ground.

Develop borrow areas ahead of road construction. If work is
to be done in freezing weather, open a limited face and keep
work going 24 hours per day.

Install culverts by excavating through fill, or use partially
prefabricated Super Arch and panel box culverts which can be
rapidly placed and covered.

Use short construction time single span military "Baiiey” or
panel type bridges over narrow stream channels.

Place fill over filter or geotextile fabric to minimize
excavation and stripping.

Avoid cut and fill operations. Initial road should be
constructed with gravel fill.

Provide adequate right-of-way width to give flexibility in
alignment in areas of poor foundation conditions (bogs,
permafrost, sidehill spring areas, slope stability problem
areas).

Minimize stripping, both to save time and to avoid many
permafrost problems ~ clear and £ill directly.
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The above techniques have application mainly to roads, not railroads.
The critical element in the rail only plan is a high level bridge
across Chechako Creek. It is difficult due to grade and weight
restrictions to use temporary bridging in rail construction. Estimated
construction schedule durations for initial access for the three
remaining plans have been estimated as follows:

Miles of Initial
Plan = New Road Required ( Watana Phase) Access Period

Denali 40 6 months
North 69 9 months
South 52 12 months

These are the durations used by Harza-Ebasco in access scenario
evaluations for this report given access road construction histories
compiled by Acres for several other recent hydro projects in subarctic
areas (see below). "Initial Access" as defined by Acres means a road
capable of supporting all-weather 30 mph truck traffic.

Length of New Duration of
Project Location Road Built Construction

Lower Churchill 57 miles 3 months
Ling Spruce, Manitoba 14 miles 6 months
Limestone, Manitoba 20 miles 5 months
Cat Arm, Newfoundlandl/ 15 miles 12 months
Upper Salmon, NEWfoundland%/ 42 niles 19 months

Trans Alaska Pipeline 360 miles One summer season

£ Extensive rock excavation required.
2/ Contractor defaulted and work had to be relet.




In addition to reads, time to build an airstrip for construction
logistical support is an important part of the overall access plan. An
airstrip capable of handling Hercules aircraft should be able to be .
constructed in about 6 weeks by enlarging the strip planned for the
Design Phase, as described in an R&M Report dated October, 1980.

2.3.3 Accelerated Schedule Costs

Acres and R&M developed costs for the extra temporary work and crews
necessary to provide initial access as quickly as possible. These
costs seem reasonable and were included in the cost base for this study.
2.4 ROUTE DESIGN

2.4.1 Geometrical Road Design

The design data for the recommended access road as described in the
February 1983 FERC License Application is as follows:

Surfacing: Unpaved Gravel Treated
Width of Running Surface: 24 feet

Shoulder width: 5 feet

Design Speed: 55 mph

Maximum Grade: 6%

Maximum Curvature: 50

Design Loading
- During Construction - 80k/axle, 200k total
- After Construction - HS-20

These criteria are proposed for as much of the route lengths as is
reasonably practical. According to the License Application

(p. A-1-24), more severe grades and curvaturés will be permitted in
some areas to avoid excessive cost or environmental impact. Minimum
design speed will reportly never be less than 40 mph. While the stated
geometric design criteria are, in our opinion, stringent for a project
access road, an examination of the route terrain does not reveal any
areas for significant cost savings by relaxing design criteria.
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2.4.2 Unit Section Road Design

The unit section designs shown in the FERC License Application are
convencional designs based on Alaska Highway Department Standards and
common subarctic practice. A diagram of the typical unit section
design is shown in Figure 2-5.

Although the proposed unit section is well designed it may be possible
to save a significant amount of both time and money by building the
road directly on the unprepared subgrade, where possible, using
ron-woven filter cloth as a stabilizing base. This would be most
applicable on flat terrain. The present scheme calls for 2 feet of
waste excavation in all areas, with filter cloth beneath the base
course in areas where it is uneconomical to remove all the unsuitable
foundation material. This technique may have wider applicatior than
just in these areas.

Use of filter cloth on unprepared subgrade may permit up to a 75%
reduction in waste and common excavation. Including provisions for the
filter cloth, with the same amount of base and finish aggregates as
originally assumed, savings could be about 20% of ccnstruction cost for

most routes for total savings on the order of $10,000,000'o; more,

Further investigation of this method of construction should be
undertaken during future Task 38 studies. A test strip might be
worthwhile. '

2.4.3 Railroad Design Parameters
Rail design parameters used for estimating and layout purposes in

previous studies conform to accept¢ -ractice and were not altered for
purposes of re-layout or estimating for this report.




2.5.2 Trucking Rates

tes for trucking on access roads from Cantwell, Hurricane and Gold
Crech were developed using estimating file data with verification from
quotes by local haulers.
Harza-Ebasco estimating files for prior Alaska projects and assumptions
regarding speed, load and unload time, and payload. For example, the
cost of operating a bulk cement truck with a 65,000 lb. payload would
be about:

Rates independently developed were based on

Driver $ 38/hr
Equipment § 65.80/hr
Fuel $ 19.69/hr
Parts & Tires $ 13.13/hr
$136.62/hr

Add 4% for O.T. = $142/hr excluding overhead and profit
Add 65% for O.H.& = $235/hr total including camp expense

The total cost per 8-hour shift would be $1880 including camp expense
for the driver. Assuming a 35 mph average speed over the Plan 13 -
Nogth reoad from Hurricane to Watana and a 1 hour load and unload time
at each end, the total cycle time per load would be abecut 3.5 hours, or
roughly 2 trips per day per vehicle, at an average cost of about $1.44
per hundredweight. Quotes were obtained for this haul from Big State
Motor Freigut, Inc. of Anchorage, who also estimated 2
a cost of $1.30/cwt. excluding driver acccrmcdatior.

trins per day at
Based on Terror
Lake project projections, the cost of 1 man~day in the camp should be
about $100, which would increase the Big State quote to about $1.38 per
hindredweighit, which compares well with the Harza-Ebasco developed rate.
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A flat rate per ton-mile for all cormodities of $0.2069 per ton-mile
was used in previous studies. The average equivalent rate per ton-mile
used in this study was about $0.50 per ton-mile; over twice as high as
the previous rate. The lower rate, however, is applicable only to
over-the~road trucking, where the load and unload time is a smaller
proportion of the total runnirng time, more ton-miles are producec per
unit hour, and the empty return ratio is low. For comparison, Big
State quoted an over-the-icad rate for cement hauling from Anchorage to
Hurricane of $1.50 per hundredweight, or about $0.2308 per ton-mile,
which compares well with the previously used rates for access road
logistics costing.

2.5.3 Airfreight

Airfreight rates for a fully loaded Hercules aircraft with a payload of
44,000 pounds from Anchorage to Watana is about $6800 per trip, based
cn quotes from Alaska International Air.

2.5.4 Personnel Transportation

Busing costs per passenger year were computed assuming that the buses
would stop at communities enroute from Anchorage or Fairbanks to
Watara. Since exact statistics concerning the numers of workers
likely to live in various communities are not available, it was assumed
that. 100 percent of the passengers from Fairbanks would have been
picked-up by the Cantwell stop, and 100 percent of the Ancheorage
passengers would have been picked-up by che time the bus reached
Hurricane for any of the access routes. By estimating costs of
transporting all workers 26 times per year from these close-to-the-site
cormunities, we have essentially adopted a policy of studying only
differential costs attributable to various access routes; not total
casts of transportation.
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In the case of busing, this approach does not permit inclusion of

differential labor costs paid to passengers while en route. This could

be a significant figure over the life of the project if it can be
assumed that a worker will actually work 3 hours productively after a

5-hour bus ride or 2 hours after a 6-hour bus ride. EXxperience from

the Trans Alaska Pipaline worker busing and air transportaticn programs
(Frank Moolin and Assoc. 1983) from Anchorage to Valdez shows that this
was not the case. It was found that workers flown or bused to Valdez

were not very procuctive the day of their arrival in camp. This

potential cost for lost productivity has, therefore, not been included

in the present modeil.

The cost of operating buses, on an hourly basis with a union driver was

developed based on Harza-Ebasco file estimating data and input from

Transportaion Serviceg, Inc. of Anchorage. Total hourly cost of

operation of a 44 passenger motor coach was estimated at $109/hr, with

a union drive.. Speed on access roads was assumed to pe 35 mph, with a
‘§§ 50 mph speed on the Parks Highway.

2.6 MAINTENANCE COSTS

Maintenance costs for the gravel surfaced access roacs were developed
using Harza—-Ebasco file estimating data and experience on prior

projects. R&M rail maintenance data was used for the rail-only

alternative.

It is very difficult to differentiate between the three road routes

from a maintenance viewpoint for purposes of estimating. It was

assuned that the equivalent of two motorgrader/water wagon crews would

operate about 2300 hours annually on any of the roads and that about

50% of the gravel surface course on the road would be lost each year

over the entire surfase of the road. This gravel was assumed to be

spread by the graders from gravel previously stockpiled at a cost of
about $20 per ton. Unit maintenance costs developed on this basis are
- about $48,003 per wile per year, or about 2% of total construction
QEE costs, which is a reasonable percentage.
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2.7 LIFE CYCLE COST ANALYSIS METHODOLOGY

The cast and logistical data described above were used for life cycle
cc:™ modeling of the two best plants (see Section 4). The approach
used in the modeling was consistent with the approach used on other
Power Authority planning studies as required by state law and
regqulations. Simple present worth computations were prepared using
construction, maintenance, and transportation costs as identified
above. The material transportation costs included costs from the
closest point to the site common to all routes; in this case Gold
Creek, assuming all materials and equipment arrive via the Alaska
Railroad from Anchorage. This is a different approach than was adopted
for the érevious studies, which included transportation costs all the
way from Seattle in the access road cost base. The effect of the
earlier assumption is to make differences between transportation cost
differentials appear insignificant. The approach adopted for the
present work includes only those costs attributable to construction and
use of a particular access route with the equalizing effect of total
transportation costs removed from the data base. ‘

For present worth studies, the discount rate was assunied to be 3.5% in
a non-inflationary environment with a 2.5% real escalation of the fuel
consumed in transportation and maintenance operations. A second case
assuming no fuel escalation was also developed. For purposes of
analysis, construction of the Watana Project was assumed to begin in
1985 as described in the FERC License Application. The duration of
Devil Canyon construction was assumed to be as described in the license
application, but the starting date was shifted to determine if the
route selection conclusions were sensitive to timing of Devil Canyon
with respect to Watana. For the base case, it was assumed that Devil

Canyon would pe constructed beginning in 1993 as described in the

Feasibility Report and License Applicaticn. Sensitivity analyses were
conducted for the base case transportation costs.

2-25 ’
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CHAPTER 3
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OLOGY
GENERAL




3.0 ENVIRONMENTAL STUDIES
METHODOLOGY AND GENERAL ISSUES

3.1 SCOPE AND GENERAL METHODOLOGY

This section contains a general discussion of the methods used to

evaluate the various access plans from an environmental perspective.
Environmental considerations are defined broadly and include physical,

biological, and social science considerations. General data and route

evaluation criteria are presented in this section, along with an

examination of agency, native organization and public comments on the

access question. A more detailad impact analysis and route comparisons
follow in Section 4 and recommendations in Section 5.

The basic steps used in environmental analysis of the access issue
included:

Identification and prioritization of affected resources
Definition of evaluation criteria for affected resources

Analysis agency, native organization and public comments
Impact analysis and comparison of alternative access routes

©O O O O o0

Development of recommendations including mitigation measures fa

The objective was to identify potential impacts and rate the various

s

access route alternatives in a systematic manner with respect to ,f‘,»“”
environmental effects of each alternative under consideration.

3.2 IDENTIFICATION AND PRIORITIZATION OF ENVIRONMENTAL ISSUES

3.2.1 General Methodology

Environmental specialists in the physicai, biological, and soc.al
sciences began study by reviewing potential generic impacts of access
road development. Based on this review, an evaluation procedure was
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established whereby potential impacts which had the greatest effect on

selection of an access plan were identified and singled-out for
detailed analysis in subsequent investigations.

The initial activity in the identification of important environmental
impact areas was to establish a systematic approach to analyze effects
on ail potentially affected resource categories. To achieve‘this end
potential impacts were considered by reviewing generic impacts
according to the categories defined by the Federal Energy Regulatory
Commission (FERC) in the requirements set forth for license
applications for major hydroelectric projects (46FR55926). These
categories includé:

Water Use and Quality
Fish, Wildlife, and Botanical Resources
Historic and Archaeologic Resources

O O 0 o

Socioecononics
Geology and Soils

L

Recreation
Aesthetics
Land Use

O O o

Impacts in these categories have been extensively studied by others and
are discussed in the Susitna Hydroelectric Project FERC License
Application (Alaska Power Authority 1983b), Access Plan Recommendation
Report (Acres 1982C), and numerous other project and resource agency
documents, including those described in Section 1.5.1.

(””The technique used to rank the importance of impacts in these resource
, categories draws on the principles advanced by Linstone and Turoff

5 (1975), although the process employed by the team of engineers and

5 scientists evaluating impacts on this project was less structured and
{ more informal than is typically undertaken in structured group
\(sessions. geveral meetings were held, during which project scientists

e Y 3"'2
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and engineers discussed impacts of the access plans and established

criteria for distinguishing which resource categories influenced the

access decision. During these meetings, the relative influence of each

of these impacts in determining the overall environmental impacts was

discussed.

3.2.2 Resource Category Ranking

Group discussions of environmental impacts surfaced the need to
consider the potential impact of access development as well as the

likelihood that such impacts would occur. For example, it is known

that large quantities of gravel will be needed for road construction,

but it is not known how much gravel would be obtained from specific

locations along the route. This can make & sizable difference in

impacts, depending on the guantity and location of borrow sites. 1In

the case of the North Plan, the development of a borrow area in the

Portage Creek drainége could have a significant fisheries impact,

depending on the location and amount of borrow obtained. Consegquently,

judgements were required in categorizing potential impacts, considering

the potential impacts, and the likelihood they would occur.

bDuring initial impact review, it was also determined that it was

appropriate to divide the Fish, Wildlife and Botanicu&l Resources

category into two sections. The first category includes fisheries

resources while the second includes wildlife and botanical resources.

Wildlife and botanical resources have been grouped together because of

the interrelationship of habitat types and wildlife impacts and because

of the importance of wetlands to wildlife as a botanical resource.

Further, it was recognized that socioeconomic impacts should be divided |
into two categories. The first category includes impacts regarded as '

positive by local communities, including economic benefits resulting

from increased levels of economic activity in local communities. The

second effect is the undesirable change in lifestyle which could result

from increased settlement near or within affected communities. Such

undesirable changes are a reflection of community attitudes and

perceptions. Because of the distinct nature of these types of

socioeconomic considerations, they are analyzed separately in the
following analysis.
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Group discussions of the important environmental impacts, in light of
the considerations reviewed above, led to a ranking of the relative
importance of potential impacts in each of the resource categories.
This ranking was established so that alternative access plans could be
compared. It is based on the potential impact, the likelihood that
such impacts would occur, and the importance of the potential impacts
in selecting one route as compared to another. Based on these
considerations, the environmental resource categories that are most
important as they affect route selection are listed in Table 3-1. The
categoties of Water Use ana Water Quality, Historic and Archaeologic
Resources, and Geology and Soils were evaluated and recognized as
having a limited role in the selection of a preferred access plan. A
discussion of the factors leading to the ranking described above, by

resource category, follows.

Water Use Quality: Although access road development and use could lead
to increased erosion, chemical spills, and the degradation in water
quality, it was determined by project team members that water use and

water quality waes not an issue which directly influenced access route
selection. This finding was based on the recognition that a potential
degradation of water quality would occur locally and would be a concern
as it affected fishery resources (see below). Therefore, it was
concluded that although water use and quality is an area of potential
impact, it need not be considered as a separate issue in this report;
rather it was subsumed in the analysis of fisheries related impacts.

Wildlife and Botanical Resources: Impacts to these resource categories

were determined to be the most important environmental issue associated
with the selection of any of the access plans. Removal of important
wildlife habitat and opening of previously inaccessible areas to human
activities would significantly affect existing botanical and wildlife
resources. Alteration and removal of wetland areas was alsc identified
as important on botanical and wildlife impact.

34
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TABLE 3-1

RANKING OF IMPORTANT RESOURCE CATEGORIES
IN PHE SELECTION OF AN ACCESS PLAN

Factors Influencing Plan Selection

Wildlife and Botanical Resources
Sociveconumics

Fisheries

Land Use

Aesthetics

Recreation

Factors Not Influencing Plan Selection

Water Use and Quality

Historic and Archaeologic Resources
Geology and Soils




Fisheries Resources Fisheries impacts were determined to be important

as several streams with important anadromnous fish populations and
streams with substantial populations of graylings could be affected by
access road construction. Fisheries impacts were identified as being
the third most important impact area.

Historic and Archaeological Resources: Although there are historic and

archaeologic rescurces along certain portions of the access routes
under consideration, detailed studies of all routes have not been
conducted. Further, potential impacts to cultural resources are
site-specific and should not influence which access plan should be
selected. Potential impacts stemming from disturbance to historic and
archaeoclogic resources can be largely controlled or avoided through
careful design and construction practices during the detailed design
phase. Therefore, potential impacts to these resources are not
considered in this report.

Soqioeconomics: The extent and variety of public comments on the
various access alternatives illustrate the public concern and potential ;
socioeconomic impact of access route development. Strong feelings, %
both for and against various access alternatives; have been expressed %?
and there is well-founded concern regarding the level of induced
changes the project would have on communities surrounding the project it
area. A variety of significant sociocecononic indicators could change
for several communities (depending on the access plan ultimatziy
developed). Socioeconomics are an important issue in access route
selection, second only to wildlife and botanical resources in the
overall comparison of environmental impacts. g

(THIS DISCUSSiUN OF POSITIVE AND NEGATIVE SOCIOECONOMIC ISSUES IS TO BE
REVISED AND UPDATED AS NECESSARY)

Geology and Soils: The development of access roads could potentially 5

increase soil erosion. Construction activity across slopes could e
result in slope instability, which could compound soil erosion coacerns
and increase the general level of disturbance caused by road or

railroad construction. However, project scientists and engineers

determined that the geology and soils impacts were important only as 2@
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they affected the engineering design and costs of various route

alternatives and potential impacts on fisheries. For exanmnple, the
categorization of the access routes according to the slope of the area
traversed is obviously related to geologic. and soils considerations,
but the effects of the geoleogic and soils conditiors are important to
other resource categories; not to geology and soils in themselves as an
identifiable rescurce. Geology and soils were therefore treated in the
¢ontext of evaluation of other categories and were not treated
separately.

Recreation: Impacts to existing and future recreation opportunities

are affected by the selection of either access plan. The importance of
recreation in the overall decision making process, however, is less
significant than other resocurces becausge there will be an abundance of
new recreational opportunities in the project area, regardless of which
access plan is selected. Therefore, even though the current recreation
plan is based largely on oppcrtunities for the Denali route,

eﬁ% comparable, but different, recreational experiences can be found along
other candidate plans. While the selection of either one of the two
access routes would create recreation cpportunities and, therefore,

produce positive impacts, adverse impacts to fish and wildlife
resources could occur with overuse of the area. This consideration led
to the finding that recreation was a resource which could affect the
access decision but that potential impacts to fish and wildlife as a
result of recreation activities were the more significant concern.

This finding led to the conclusion that recreation resources is of
relatively low overall importance in the access route decision; and the
relatively high importance of wildlife and fisheries resources.

Aesthetics: RAesthetic considerations are largely related to those of
recreation, and were determined to have less weight in the overall
decision making process than recreation. However, it was determined
that aesthetic considerations did influence the route decision-making
process as there was a difference in relative merit of the various




plans under considerat.on based on aesthetic factors. Some portions of
routes under study would help maintain high aesthetic quality in c:her
areas while other portions of the various routes considered could lead
to an overall deterioration in the aesthetic quality of the area. For
this reason, it was determin