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'SOURCE : GIPSON ot al. 1982
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IMPORTANCE VALUES OF SPECIFIC WATERBODIES

SOURCE ; KESSEL et ali. 19824
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5 - AIR QUALITY/METEOROLOGY (#*%%)

5.1 = Introduction (%¥%¥)

The predicted air quality impacts of the construction of Watana Stage I
are described in detail in Appendix El11.3. The major air quality
impacts will occur during the six~year construction phase.  During that
period the population at the site will be highest and construction
activities at a maximum. The predominant pollutant will be fugitive
dust generated by the soil excavation, haul trucks, and earthfill
embankment placement activities. Sulfur dioxide and nitrogen oxides
will be emitted from the construction vehicles, and also from point
sources at the construction camp and operator's village.

Construction of the Watana Stage I Dam will require an Air Quality
Permit to QOperate from the Alaska Department of Envirommental
Conservation (ADEC), because regulated pollutants including fugitive
dust will be emitted during construction from specific sources
(incinerator, concrete batch plant, aggregate screening plant, campsite
0il heaters, and emergency diesels generators) formally regulated by
the federal and state govermments. It is anticipated that the air
quality analyses shown in Appendix El11,3 will suffice as the technical
documentation for the permit. '

5.2 - Existing Conditions (%%%)

5.2.1 - Meteorology (¥*¥%%)

' The meteorological conditions at the Watana site are typical of
the Alaskan continental regions. A meteorological station has
been in operation at the Watana field camp since 1981 (R&M
Consultants 1985a). The results from measurements during 1983
are listed in Table E.3.5.1. Typically, the average monthly
temperature is below freezing between October and April; the
precipitation is highest during summer; and the wind direction is
predominantly up-valley or down-valley along the Susitna River,
with the highest wind speeds occurring during the winter.

5.2.2 - Existing Alr Quality (#%¥)

The air quality at the site is pristine, because the Watana site
is located far (approximately 90 miles) from the nearest existing
source of air pollution, the 25 MW coal-fired plant at Healy.
Healy is in the Nenana River basin which drains to the interior
of Alaska and is separated from the project area by high
mountains, therefore the local air masses from the Nenana and
Susitna River basins do not mix. In anticipation of a PSD
(Prevention of Significant Deterioration) review, an ADEC
approved on-site monitoring program for total suspended
particulates (TSP) was conducted in 1984 (APA 1985f). The
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5-3 -

measured TSP concentration at thé Watanma field camp was less than
10 ug/m , which represents the continental background value
(Table E.3.5.2). Information provided by the ADEC leads the
Applicant to believe that the existing concentrations of other
pollutants are also near the continental background values
establlshed by the USEPA (EPA 1979a, 1981).

Expected ‘Air Pollutant Emissions (*%%¥)

5.3.1 - Point Emission Sources (%#%%)

The following processes will produce stack emissions of air
pollutants:

o campsite refuse incinerator;
0 campsite emergency electrical generator; and

o concrete batch plant.

The refuse incinerator will burn ‘all refuse from the construction

“camp.  Based on-a-peak ‘labor force 2,625, with anadditional 713

family members and a seven-month per year construction period,
the. incinerator will burn 9.9 tons per day and 2, 148 tons per
year of refuse.

The emergency electrical generators will be used to provide power
to the construction camp during line power outages. It is

f1ve percent of the seven—month per year constructlon period.

The concrete batch plant will have a 1 000 ton per hour capacity.

1‘Em1ss1ons will be controlled us1ng e1ther water sprays or fabric

f11ters,

The predicted emissions from the'ebove’processes were calculated
using AP-42 emission factors (EPA 1977b). The predicted 24-hour

assumed—that—3-MW-of-emergency-power- w111“be—requ1red”for Toughly- -

emission rates and the predlcted annual average em1s31on rates

from each process are listed in Table E.3.5. 3.

+ 5.3.2 -~ Fugitive Dust Em1ss1ons (***)

The predominant pollutant that will be emitted during the dam
construction will be fugitive dust. Fugitive dust will be

T emitted from each §6il excavation operation, along the haul
- roads, and from the ‘earthfill embankment placement operations. =
- The ‘predicted excavation operations, haul truck usage, and dam

construction operations that will generate fugitive dust are

“‘described in detail in Appendix El1.3.  The fugitive dust emis-

851008
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factors (CDH 1984) to the proposed comstruction activities. The
calcuated fugitive dust emission rates from each operation at the
site are listed in Table E.3.5.4.

5.4 — Predicted Air Quality Impacts (%¥%¥)

The calculated worst-case air quality impacts at the project boundary.
are listed in Table E.3.5.5. In no cases do the predicted impacts at
the project boundary exceed either the allowable Alaska Ambient Air
Quality Standard or the Federal Prevention of Significant Deterioration
(PSD) Class II increments. A comparison of worst case projections at
the boundary and air quality standards is presented in Table E.3.5.5.

The air quality impacts of TSP, SOy, and NO, during the dam
construction were calculated using the Industrial Source Complex (ISC)
computer dispersion model. It was assumed that the terrain along the
plateau regions near the Watana site was flat. .The computer model
accounted for gravitational settling of all fugitive dust emissions.
The procedures that were used to model the air quality impacts are
described in detail in Appendix EIl.3.

The short-term impacts would result on a dry summer day, during which
artificial fugitive dust mitigations were applied. The annual average
impacts take into account natural fugitive dust reductions resulting
from rainfall and snow cover.

The fugitive dust emission rates shown in Table E.3.5.4 were calculated
by assuming that the construction contractor will utilize extensive
fugitive dust mitigations, including the following:

o revegetation of disturbed areas;

o application of water and other dust palliatives (as permitted) on
the haul roads; and

o limiting vehicle speeds.
Other measures specified by the Alaska Department of Envirommental
Conservation in the Permit to Operate may be required. The mitigation
measures will also be specified by the Applicant in their contractual

documents with the construction contractor.

5.5 - Regulatory Agency Consultations (¥%%¥)

The Applicant has been working with ADEC to coordinate the air duality
permitting for the Watama Stage I Dam construction. The following
permitting steps have been completed:

o May 3, 1984 -~ Applicant notifies ADEC of coastruction plans for
Watana Dam.
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o  May 8, 1984 - ADEC advises Applicant that PSD increment should
be met, and that on-site monitoring is required.

o May 29, 1984 - Applicant begins on~site monitoring to measure
baseline air quality. '

o January 1985 - Applicant submits to ADEC the final report on the
on-site monitoring program.

851008 E=3=5~4




TABLES

;




(EU——

TABLE E.3.5.1: AVERAGE MONTHLY WEATHER CONDITIONS
DURING 1983/1984
MONTH Temperature (°C) Precipitation (mm) Wind Speed (m/sec)
Jan -12.5 2.8 3.7
Feb ~10.0 2.8 4,3
Mar -5.0 2.4 2.9
Apr -1.1 2.4 2.5
May 5.3 15.2 2.6
Jun 10.5 39.4 2.7
Jul 12,2 113.4 2.7V
Aug 9.0 117.8 2.5
Sep 4.7 8.0 2.5
Oct -7.1 4.2 3.0
Nov -10.7 0.2 3.3
Dec ~10.4 - 7.0 4.7
Annual ~1l.4°C 316 mm 3.1 m/sec

Souce:

R&M Consul tants ‘1985,




TABLE E.3.5.2: CONTINENTAL BACKGROUND VALUES 1/ 2/

Pollutant . Micrograms per Cubic Meter
TSP ' 10 (24~hr. average)
S02 13 (24-hr. average)
NO, 14 (annual average)
co 575 (annual average)

1/ Ambient air monitoring is required to support a permit application

unless the existing concentrations or the predicted ambient air quality

impacts are legs than the levels in this table.

2/ 18 aAc 50.510 (b)(1)-(4)




TABLE E.3.5.3: PREDICTED AIR POLLUTANT EMISSION RATES FROM POINT SOURCES

Emer gency Concrete

Pollutant and Refuse Diesel Batch
Averaging Time Incinerator Generators Plant
Particulates 1.

o 24-hr (1b/day) 13.9 139.0 ©240.0

o Annual (ton/year) 2, 1.5 0.7 25.6
509 |

o 24-hr (1b/day) 24,7 256.0 0

o Annual (ton/year) 2. 2.7 1.4 0
NOX

o Annual (ton/year) 2. 3.2 | 10.2 0
Carbon Monoxide

o 24-hr (1b/day) 346.0 1,042.0 | 0

o Annual (ton/year) 2. 37.5 5.6 0
Hydrocarbons

0o 24-hr (1b/day) 14.8 ' 175.0 0

o Annual (ton/year) 2. 1.6 0.9 ' 0

1. Particulate removal is 90% with the afterburner installed on the
incinerator

2. Assume operations occur 7 months/year; 31 days/month




TABLE E.3.5.4: WORST CASE 24~HOUR EMISSIONS DURING DAM CONSTRUCTION

Borrow
D Dam Construction
Spillway Borrow - Toe Borrow Fill Camp

Operation Excavation D Area E Area
Fugiti#e Dust (lbs/day)
Overburden Handling 0 40 0 0 0 0
Drilling 5 0 0 0 0 0
Blasting 52 0 0 0 0 0
Product Removal 13 117 0 0 0 0
Product Hauling 422 305 32 31 0 0
Fill Placement and -

Spreading 0 1 2 0 10 0
Exposed Area Wind

Erosion 6 13 1 4 25 25
Storage Pile Wind

Erosion 0 0 0 10. 0o - 0
Traffic 0 0 0 0 0 84
Total Fugitive

Dust, 1bs/day 498 476 35 45 35 109
Tailpipe Emmissions (lbs/day)
Particulates 82 35 23 26 260
Nitrogen Oxides 2,286 970 697 773 328 160




TABLE E.3.5.5: SUMMARY OF PREDICTED WORST CASE IMPACTS AT

PROJECT BOUNDARY

Allowable
PSD Class
Pollutant and Predicted Im?act Allowable ASAAQS ITI Increment
Averaging Time (ug/m3)L (ug/m>2) (ug/m3)
Particulate Matter
o Annual 1.6 60 19
o 24-Hour2/ 30.2 150 37
Sulfur Dioxide
o Annual 0.9 i . 80 20
o 24-Hour 2/ 8.9 365 91
o 3-Hour 2/ 1,300 512
Nitrogen Oxides
o Annual 15.0 100 None
Established

1/ Does not include background pollutant concentratlons
TSP - 5.0 ug/m3; SOy - 2.0 ug/m3; NO, - 2.0 ug/m3.

2/ Second highest calculated value during summer season.
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7 - GLOSSARY




Coniferous - plants which are cone-bearing and nondeciduous, such as
pines and spruce.

Coregonid -~ member of the whitefish family Coregonidae; related to
the salmonids.

Decadent - decaying or declining in vigor.

Deciduous - referring to plants which shed their leaves at a certain
season each year.

Ecotone - the area where two or more plant communities meet and blend
together. :

Floristics - study of the species composition of vegetation.

Frazil ice - ice formed in flowing turbulent, supercooled water in
rivers and lakes.

Fugitive dust - particulate air pollutant emissions that cannot
reasonably be discharged through a stack or control device.

Gillnetting ~ a method of capturing fish by hanging nets in which the
gills of the fish become entangled.

Glacial flour - finely ground rock particles, chiefly silt size,
resulting from glacial abrasion. ‘

Gley - a dense clay layer often present‘under waterlogged soils.

Ground truthing - the process of conducting onsite field checks to
determine if aerial photograph interpretation is correct.

Herb - plant with a fleshy stem which generally has no persistent
parts above ground, as distinct from woody-tissued shrubs and

trees. o T

Herbaceous - a plant having the characteristics of an herb.
Lentic - relating to still water, such as lakes and ponds.
Lotic - relating to moving water, such as rivers and creeks.

Mainstem - the principal water-carrying stream in a basin - as used

in the License Application, this term refers. to the Susitna River

and distinguishes it from any of its tributaries.
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Mesic - referring to site conditions that are intermediate between
wet and dry.

Micro-relief - slight changes in elevation within a limited area,

Milling area — an area in a river or stream where anadromous fish
hold or rest prior to continuing their upstream movements.

Mixed forest - an area which contains both coniferous and deciduous
trees.

Mosaic - a composite resulting from the joining of separate and
different parts.

Mustelids - member of the family Mustelidae, which includes weasels,

mink, skunk, otter, and marten.

Open forest - forested areas in which the spacing of trees and
closure of the canopy is such that sunlight reaches the majority
of the ground.

Parturient - bringing forth or about to bring forth young.

Peri-glacial - of, or pertaining to the outer perimeter of a glacier,
particularly to the fringe areas immediately surrounding the
continental glaciers of the geologic ice ages, with respect to
environment, topography, areas, processes, and conditions

influenced by the low temperature of ice.

PSD -~ Prevention of Significant Deterioratiom. A review that is part
of the air quality permitting report.

Redd - the spawning nest of a fish.

Seral growth - the process by which any stage of a plant community
which is transitory will eventually reach a climax condition.

Smolt - a young salmonid that has completed the process of
physiological change required to survive a marine existence.

Sub-nivean ~ undermneath the snow.

Successional stands - any stage of a plant community which is
transitory and will eventually lead to a climax condition.

Taxa -~ plural of taxon
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Taxon — a separate and distinct group in a formal system of
classification.

Thermokarst — settling or caving in of the ground due to melting of
ground ice.

TSP - airborne Total Suspended Particulate matter, a measure of air
pollution.

Ungulates - hoofed mammals such as deer, caribou, and moose.
Vascular - containing vessels which conduct fluid; vascular plants
are those of the division Tracheophyta, and includes the ferns

and seed~bearing plants.

Xerosere - a plant successional stage originating on a dry site.
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EXHIBIT E ~ CHAPTER 3
APPENDIX El.3
FISH AND WILDLIFE MITIGATION POLICY

NOVEMBER 1981 .

REVISED MARCH 1982
REVISED APRIL 1982
REVISED AUGUST 1985

1 - INTRODUCTION (#*%*)

The fish and wildlife mitigation aspects of the Susitna Project have
been addressed by the Applicant through consultation with the following
resource agencies:

Alaska Department of Natural Resources,

Alaska Department of Fish and Game,

Alaska Department of Environmental Comservation,
U.S. Fish and Wildlife Service,

U.S. Environmental Protection Agency,

U.S. Bureau of Land Management, and

National Marine Fisheries Service.

This process has been ongoing since 1980 .and is a dynamic process that
will continue through project construction and operation, to the extent
necessary to insure that mitigation goals are met.

A mandate of the Applicant's charter is to develop supplies of
electrical energy to meet the present and future needs of the State of
Alaska. The Applicant also recognizes the value of our natural
resources and accepts the responsibility of insuring that the
development of any new projects is as compatible as possible with the
fish and wildlife resources of the state and the habitat that sustains
them, and that the overall effects of any such projects will be
beneficial to the state as a whole. In this regard, the Applicant has
prepared a Fisheries and Wildlife Mitigation Policy for the Susitna
Hydroelectric Project as contained herein.
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2 - LEGAL MANDATES (*%)

There are numerous state and federal laws and regulations that specif-
ically require mitigation planning. The mitigation policy and plans
contained within this document are designed to comply with the collec-
tive and specific intent of these legal mandates. Following are the
major laws or regulations that require the consideration and eventual
implementation of mitigation efforts.

2.1 - Protection of Fish and Game (AS 16.05.870) (*)

The Alaska state laws pertaining to the disturbance of streams impor-
tant to anadromous fish address the need to mitigate impacts on fish
and .game that may result from such action. The pertinent portion of
item (c) from Section 16.05.870 reads as follows:

If the Commissioner determines to do so, he shall, in the
letter of acknowledgement, require the person or governmental
agency to submit to him full plans and specifications of the
proposed construction or work, complete plans and specifica-
tions for the proper protection of fish and game in connec-
tion with the construction work, or in connection with the
use, and the approximate date the construction, work, or use
will begin, and shall require the person or govermmental
agency to obtain written approval from him as to the suffi-
ciency of the plans or specifications before the proposed
construction or use is begun.

2.2 - National Environmental Policy Act (%)

The National Envirommental Policy Act (NEPA) (42 USC 4321-4347) was
designed to encourage the consideration of envirommental concerns in
the planning of federally controlled projects. Regulations pertaining
to the implementation of NEPA have been issued by the Council on En-
virommental Quality (40 CFR 1500-1508: 43 FR 55990; corrected by 44 FR
873 Title 40, Chapter V, Part 1500). Items (e) and (f) under Section
1500.2 (Policy) of these regulations describe the responsibilities of
federal agencies in regard to mitigation.

Federal agencies shall to the fullest extent possible:

(e) Use the NEPA process to identify and assess the reasonable alter-
natives to proposed actions that will avoid or minimize adverse
effects of these actions upon the quality of the human environ~-
ment.

(f) Use all practicable means, consistent with the requirements of the
Act and other essential considerations of national policy, to
restore and enhance the quality of the human environment and avoid
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or minimize any possible adverse effects of their actions upon the
quality of the human environment.

2,3 - Federal Energy Regulatory Commission (%)

Federal Energy Regulatory Commission (FERC) regulations also refer
directly to the need for mitigation actions on the part of the devel-
opers of hydroelectric projects (18 CFR Part 4). The following refer-
ence is quoted from Section 4.41 of the Notice of Final Rulemaking as
it appeared in the November 13, 1981, issue of the Federal Register (46
FR 55926~55953) and adopted. Exhibit E of the proposed FERC regula-
tions should include, among other information,

...a description of any measures or facilities recommended by
.state or federal agencies for the mitigation of impacts on
fish, wildlife, and botanical resources, or for the protec-
tion or enhancement of these resources...

The regulations go on to require details concerning mitigation includ-
~ing a description of measurés and facilitieés | schiedule, costs, and

funding sources.

2.4 - Fish and Wildlife Coordination Act (915 USC 661-667) (*)

Item (a) of Section 662 of the Fish and Wildlife Coordination Act
(FWCA) describes the role of the Federal agencies in reviewing federal-
ly 11censed water projects:

«..such department or agency first shall consult with the
United States Fish and Wildlife Service, Department of the
Interior, and with the head of the agency exercising adminis-
tration over the wildlife resources of the particular State
~'wherein the -impoundment, diversion, or other-control:facility
is to be constructed, with a view to conservation of wildlife
resources by preventing loss of and damage to -such resources
as well as providing for the development and improvement
“théreof in~connection-with—~such-water-resource development

FWCA.
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3 - GENERAL POLICIES CARRIED OUT BY THE APPLICANT (%*%)

3.1 - Basic Intent of the Applicant (%*%)

In fulfilling its mandate, the goal of the Applicant is to mitigate the
negative impacts of the Susitna Project on the fish and wildlife
resources. The Applicant realizes that a highly coordinated planning
effort, implemented through a program of ongoing consultation with the
appropriate resource agencies, will be necessary to achieve this goal.
Therefore, a decision-making methodology has been developed to provide
a framework for addressing each impact and the mitigation options
available. This methodology outline also identifies the process for
resolving conflicts that may develop between the Applicant and the
resource agencies. The FERC will resolve any disputes which the
agencies and the Applicant cannot resolve. It is the intent of the
Applicant to megotiate directly and resolve conflicts with the
concerned agencies.

The Applicant has expanded the plan for fish and wildlife mitigation
that was provided in the original license application. That plan is
part of this document (see Sections 2.4, 3.4 and 4.4). Prior to this,
any draft mitigation plans have been submitted to resource agencies for
formal review and comment. The final mitigation plan to be implemented
will be stipulated by the FERC. The responsibility for implementation
of the plan will be that of the Applicant.

3.2 - Consultation with Natural Resources Agencies and the Public (¥¥)

In order to achieve the above-mentioned goals, the Applicant has
provided opportunities for the review and evaluation of concerns and
recommendations from the public as well as federal and state agencies.
During the early stages of planning, representatives of state and
federal agencies have been encouraged to consult with the Applicant and
the Applicant's representatives. Additional review and evaluation of
the mitigation plan has been or will be provided through formal agency
comments in response to state and/or federally administered licensing
and permitting programs.

The Applicant has considered and will continue to consider all concerns
expressed by members of the general public and regulatory agencies
regarding the mitigation plan. Input from the public has been given
appropriate consideration in the decision-making process as it pertains
to the direction of the mitigation effort and the selection of
mitigation options.
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3.3 ~ Implementation of the Mitigation Plan (*¥)

The responsibility for implementation of the mitigation plan rests with
the Applicant. Prior to implementing the plan, an agreement will be
reached as to the most efficient and effective manner in which to
execute the plan. The agreement will include stipulations to insure
adherence to the accepted plan.

The mitigation plan includes a brief statement of each impact issue,
‘the technique or approach to be utilizZed to mitigate the impact, and
the goal expected to be achieved through implementation of these
actions. -

A mitigation monitoring plan will be necessary to insure the proper and
successful execution of the mitigation plan and to determine its
effectiveness. Monitoring will require both funding and commitments.
These matters will be resolved through negotiation leading to mutual
agreement among the various involved parties.

3.4 - Modification of the Mitigation Plan (%)

As part of the mitigation planning process, a monitoring plan has been
established. The purpose of this plan is to monitor fish and wildlife
populations during the construction and operation of the project to
determine the effectiveness of the plan as well as to identify problems
that were not anticipated during the initial preparation of the plan.

_The mitigation plan will be sufficiently flexible so that, if data =
secured during the monitoring of fish and wildlife populations indicate
that the mitigation effort should be modified, the mitigation plan can
be adjusted accordingly. This may involve an increased effort in some
areas where the original plan has proven ineffective, as well as a
reduction of effort where impacts failed to materialize as predicted.
Any modifications to the mitigation plan proposed as a result of the
monitoring will not be implémented without consultation with
appropriate state and federal agencies and approval of FERC. It is the

intent of the Applicant to reach agreéament With the tesource agencies

concernitg modificationof theplan—prior—to—seeking—FERC-approvals:

The Applicant will seek approval of the resource agencies, with FERC as
the final arbitrator. The need for continuing this monitoring will be
reviewed periodically. The monitoring program will be terminated when
the mitigation goals described in the plan have been achieved or
determined unachievable. Termination will be subject to FERC

approval., '
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4 - APPROACH USED TO DEVELOP THE FISH AND WILDLIFE MITIGATION

PLAN (*%)

The develoment of the Susitna Fish and Wildlife Mitigation Plans has
followed a logical step-by-step process. Figure E.3.1.1 illustrates
this process and identifies the major components of the process. The
following discussion is based on Figure E.3.1.2 and uses the steps in
that figure for reference purposes.

The first step in the approach (Step 1) entailed the identification of
impacts that may occur as a result of the project. Each impacted
resource and the nature and extent of the impact has be defined. The
fish and wildlife resources will vary and identification may include a
population, subpopulation, habitat type, or geographic area. The
nature and degree of impact on each respective resource has been
predicted to the greatest extent possible. This step has been
undertaken by the Applicant through consultation with the resource
agencies.

Following the identification of impact issues, the Applicant developed
a logical order of priority for addressing the impact issues. This
included ranking resources in order of their importance. The ranking
took into consideration a variety of factors such as ecological value,
consumptive value, and nonconsumptive value. Other factors were
considered in the ranking, if deemed necessary. The impact issues were
also considered in regard to the counfidence associated with the impact
prediction. In other words, those resources that will most certainly
be impacted were given priority over impact issues where theré was less
confidence in the impact actually occurring. The result of this dual
prioritization was be the application of mitigation planning efforts in
a logical and effective manner. The results of the prioritization
process were reviewed and will continue to be reviewed by the
appropriate resource agencies. If additiomal impacts materialize, the
plan will be modified as discussed in Section 3.4. This could also
include a shift in the prioritization of impacts.

Step 2 is the option analysis procedure that was performed by the
Applicant. The intent of this procedure was to consider each impact
issue, starting with high priority issues, and reviewing all
practicable mitigation options.

Mitigation for each impact issue was identified, If a proposed form of
mitigation was technically infeasible, only partially effective, or in
conflict with other project objectives, additional options including
project modification were evaluated. All options considered were
evaluated and documented. The result of this process was an
identification and evaluation of feasible mitigation options for each
impact issue and a description of residual impacts.
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Step 3 concerned the development of an acceptable mitigation plan. The
feasible mitigation options identified through Step 2, and a
description and explanation of those deemed infeasible, were forwarded
to the resource agencies for review and comment (APA 1984).
Recommendations received from this review group were considered by the
Applicant prior to the preparation of final fisheries and wildlife
mitigation plan, The plans were then revised and described in the
license application. The final fish and wildlife mitigation plans to
be implemented will be stipulated by the FERC following discussions
with the Applicant ‘and appropriate natural resource agencies.

Additional items that may be addressed by the Applicant include
recommendations concerning the staffing, funding, and responsibilities
of the monitoring program. This will be done in consultation with the
appropriate resource agencies.

Step 4 will be the implementation of the plén as agreed to during
Step 3. This will commence, as appropriate, following the reaching of
an agreement by all parties.

During the implementation of the plan, which will include both the
construction and operation phases of the project until further mitiga-
tion .is deemed unnecessary, the Applicant, in consultation with the
resource agencies, will review the work and evaluate the effectiveness
of ‘the plan (Step 5). To accomplish this goal, the Applicant will have
the responsibility of assuring that the agreed upon plan is properly
executed., The Applicant will submit regularly scheduled reports
concerning the mitigation effort and, where appropriate, propose

modifications to the plan. In cases where the predictéd impact does
not materialize, it will be recommended that mitigation efforts be
-discontinued. -These reports will be distributed to the FERC.and state
and Federal regulatory agencies for review.

Any plan modifications (Step 6) will be sent by the Applicant to the
resource agencies for review and negotiation of modifications to the

plan (Step 3). Following the reaching of an agreement on the
modifications;—they-will-be—implemented-(Step-4)-and-monitored (Step— .
5)-«——Any-modifications_to. the mitigation plan will not be implemented

without consultation with appropriate state and Federal agencies and
approval of FERC. As discussed in Section 3.4, it is the intent of the
Applicant to reach agreement with the resource agenices concerning
modification of the plan prior to seeking FERC approval, The Applicant
will seek approval of the resource agencies, with: FERC as the final
arbitrator, ‘ C s : Lo ‘

Following. satisfactory implementation of any. plan modifications and
documentation of evidence that the goals of the modification have been

reached, the mitigation planning process and monitoring will terminate
(Steps 7 and 8). ’
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APPENDIX E3.3: PLANT SPECIES IDENTIFIED IN SUMMER OF 1980 AND 1981
IN THE UPPER AND MIDDLE SUSITNA RIVER BASIN®* (U),
THE DOWNSTREAM FLOGDPLAIN (D), AND THE INTERTIE (I)

(Page 1 of 9)

Pteridophyta
Aspidiaceae
Dryopteris dilatata (Hoffm.) Gray

Dryopteris fragrans (L.) Schott
Gymnocarpium dryopteris (L.) Newm.

Athyriaceae

Athyrium filix-femina (L.) Roth
Cystopteris fragilis (L.) Bernh.
Cystopteris montana (Lam.) Bernh.
Matteuccia struthiopteris (L.) Todaro
Woodsia alpina (Bolton) S. F. Gray

Equisetaceae

Equisetum arvense L.

Equisetum fluviatile L. ampl. Ehrh.
Equisetum palustre L.

Equisetum pratense L.

Equisetum silvaticum L.

Equisetum variegatum Schleich.

Equisetum sp.

Isoetaceae

Isoetes muricata Dur.

Lycopodiaceae
Lycopadium alpinum L.
Lycopodium annotinum L.
Lycopodium clavatum L.
Lycopodium complanatum L,
Lycopodium selago L. ssp. selago

Thelypteridaceae

Thelypteris phegopteris (L.) Slosson

Gymnospermae
Cupressaceae

Juniperus communis L.

Pinaceae

Picea glauca (Maench) Voss
Picea mariana (Mill.) Britt.,
erns & pogg.

Monocoty ledoneae
Cyperaceae
Carex aquatilis Wahlenb.

Carex bigelowii Torr.
Car {

Shield fern
Fragrant shield fern
O0ak fern

Lady fern

Fragile fern

Mountain fragile fern
Ostrich fern

Alpine woodsia

Meadow horsetail

Swamp horsetail

Marsh horsetail

Meadow horsetail
Woodland horsetail
Variegated scouring-rush
Horsetail

Quillwort

Alpine clubmoss
Stiff clubmoss
Running clubmoss
Ground cedar

Fir clubmoss

Long beech fern

Common juniper

White spruce

Black spruce

Water sedge
Bigelow sedge
Haieli

ccc

c ccc
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cccccoc
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-.Carex canescens L.
Carex conclnna R. Br.
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Carex filifolia Nutt.

Carex garberi Fern.

Carex §1mosa L.

Carex loliacea L.

Carex media R. Br. ex Richards.
Carex membranacea Hook.

Carex podocarpa C. B. Clarke
Carex rhynchophysa C. A. Mey,
Carex saxatilis L.

Carex spp.

Eleocharis sp.

Eriophorum angustifolium Honck.
Eriophorum scheuchzeri Hoppe
Eriophorum vaginatum L.
Eriophorum sp.

Seirpus microcarpus Presl.
Trichopharum caespitosum (L.) Hartm,

Gramineae (Poaceae)

Agropyron boreale (Turcz.) Drabov

Agropyron caninum (L.) Beauv.

Agropyron macrourum (Turcz.) Drobov

Agropyron sp.

Agrosgls scabra Willd.

A?rostls sp. )

Alopecurus alpinus Sm.

Arctagrostis latifolia (R. Br,) Griseb.

Beckmannia syzigachne (Steud.) Fern

Calamagrostis canadensis (Michx.) Beauv.

Calamaqgrostis purpurascens R. Br.

-Cinna.-latifolia (Trev,) Griseb. in Ledeb

Danthonia intermedia Vasey

Deschampsia atropurpurea (Wahlenb.)
Scheele*x L

Deschampsia caespitosa (L.) Beauv.

Festuca altaica Trin.

Festuca rubra L. Coll.

Hierochloe alpina (Swartz) Roem. & Schult,

Hierochloe odorata (L.) Wahlenb.

Phieum commutatum Gandoger

Poa alpina L.
,,,,,,,, Poa arctica R. Br,

Thread-leaf sedge
Sedge

Shore sedge

Sedge

Sedge

Fragile sedge .
Short-stalk sedg
Sedge :
Sedge

Sedge

Spike rush

Tall cottongrass
White cottongrass
Tussock cottongrass
Caottongrass
Small-fruit bullrush
Tufted clubrush

Northern wheatgrass
Wheatgrass

Wheatgrass“”w~~ T

Wheatgrass
Tickle grass
Bent grass
Mountain foxtail
Polargrass
Slough grass
Blue joint

Purple reedgrass

Woodreed .

Timber oatgraiégﬂ
Mountain hairgrass

Tufted hairgrass
Fescue grass

Red fescue...
Alpine holygrass
Vanilla grass
Timathy

Alpine bluegrass
Arctic bluegrass

cccoc c ccccccoc c
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Poa palustris L. o
Trisetum—spicatum—{t<)-Richter
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Bluegrass

Iridaceae

Iris setosa Pellas

Juncaceae

Juncus arcticus Willd. .

Juncus castaneus Sm.

-Juncus drummondii E. Mey.

“Juncus mertensianus Bong.

Juncus triglumis L.

Luzula campestris (L.) DC. ex DC.
& Lam,**

Luzula confusa Lindeb.

[uzula multiflora (Retz.) Lej.

Luzula parviflora (Ehrh.) Desv.

Luzula tundricola Gorodk.

Luzula wahlenbergii Rupr.

_E3-3-1-2

Duwuyweatgrass
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Wild iris

,Arctic rush_ '
Chestnut rush
Drummond rush

“Mertens rush

Rush
Woodrush

Northern woodrush
Woadrush

Small-flowered woodrush

Tundra woodrush
Wahlenberg woodrush

G
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Liliaceae

[ |loydia serotina (L.) Rchb. Alp lily u I
[ Streptopus amplexifolius (L.) DC. Cucumber root UD I
Tofieldia coccinea Richards Northern asphodel U
Tofieldia pusilla (Michx.) Pers. Scotch asphodel u 1
(} Veratrum viride Ait. False hellebore u I
jE Zygadenus elegans Pursh Elegant death camas U I
Orchidaceae
I Listera cordata (L.) R. Br. Twyblade I
! ( Platanthera convallariaefolia Northern bog-orchis U
(Fisch.) Lindl.
‘Platanthera dilatata (Pursh) Lindl. White bog-orchis u
| i Platanthera hyperborea (L.) Lindl. Northern bog-orchis u I
i Potamogetomaceae
M Potamogeton epihydrus Raf, Nuttall pondweed u
D Potamogeton filiformis Pers. Filiform pondweed u
L otamogeton gramineus L. Pondweed U
Potamageton perfoliatus L. Clasping~leaf pondweed u
» Potamogeton robbinsii Oakes Robbins pondweed U
|
{} Sparganiaceae
Sparganium angustifolium Michx. Narrow-leaved burreed U
}{ Dicotyledoneae
Araliaceae
. Echinopanax horridum (Sm.) Decne. Devil's club U I
\,J & Planch,
Betulaceae***
(9
. Alnus crispa (Ait.) Pursh American green alder u 1
b Alnus sinuata (Reg.) Rydb. Sitka alder UD I
Alnus Tenuifolia Nutt. Thinleaf alder
() Alnus sp. Alder I
D Betula glandulosa Michx. Resin birch u I
L Betula nana L. Dwarf arctic birch Uun I
Betula occidentalis Hook. Water birch U
Betula papyrifera Marsh. Paper birch U I
i Boraginaceae
Mertensia paniculata (Ait.) G. Don Tall bluebell u I
i Myosotls alpestris F. W. Schmidt Forget~-me-not u
J Callitrichaceae
Callitriche hermaphroditica L. Water starwort U
; Callitriche verna L. Vernal water starwort u
= Campanulaceae
Campanula lasiocarpa Cham. Mountain harebell U I
Caprifoliaceae
Linnaea borealis L. Twin-flower U I
[ Sambuons callicarpa Pacific red elder I
} High bush cranberry UubI

Viburnum edule (Michx.) Raf.

851008
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Caryophyllaceae
Minuartia obtusiloba (Rydb.) House Alpine sandwort U
Moehringia laterifolia (L.) Fenzl Grove Sandwort 1
Silene acaulis L. Moss .campion u
Stellaria crassifolia Ehrh. Chickweed 1
Stellaria sp. Starwort u
Wilhelmsia physodes (Fisch.) McNeill Merckia ]

Compositae (Asteraceae)
Achillea borealis Bong. Yarraow U
Achillea sibirica Ledeb. Siberian yarrow u
Antennaria alpina (L.) Gaertn. Alpine pussytoes u
Antennaria monocephala DC. Pussytoes U
Antennaria rosea Greene Pussytoes U
Arnica amplexiecaulis Nutt. ssp. prima

Maguire Arnica U
Arnica chamissonis Less. (?) Arnica
Arnica frigida C. A. Mey. Arnica u 1
Arnica lessingii Greene Arnica ] u
Artemisia alaskana Rydb. Alaska wormwood U
Artemisia arctica lLess, .- - Wormwood. u I
Artemisia tilesii Ledeb. Wormwood un I
Aster sibiricus L. Siberian aster UDI
Erigeron acris subsp. politus (L.)

(E. Fries) schinz & EeIIer Fleabane 1
Erigeron humilis Graham Fleabane daisy u
Erigeron lonchophyllus Hook. Daisy
Erigeron purpuratus Greene Fleabane I
Hieracium triste Willd Wooly hawkweed U

etasites frigidus (L.) Franch. Arctic sweet coltsfoot Uu I
Petasites sagittatus (Banks) Gray ArTowleaf sweet coltsfoot U
Petasites sp. Sweet coltsfoot I
Saugsurea angustifolia (Willd.) DC. Saussurea Uu I
Senecio atropurpureus (lLedeb.) Fedtsch, Ragwort U
Senecio lugens Richards. Ragwort u I
Senecio sheldonensis Pors. Sheldon groundsel U
Senecio triangularis Hook Ragwort 1
Seneclo sp. Ragwort I
Solidago multiradiata Ait. Northern goldenrod U
Taraxacum sp. Dandelion u

"“Cornaceag sp. -
Cornus canadensis L. Bunchberry UbDI
Crassulaceae
Sedum rosea (L.) Scop. Roseroot Uu I
Cruciferae (Brassicacea)
Draba aurea Yahl o Draba 1
Cardamine bellidifolia L. Alpine bittercress u
--Cardamine -pratensis L. - -Cuckoo--flower. ..o 0T UL
Cardamine umbellata Greene Bittercress U
Draba nivalis Liljebl Rockcress u
Draba stencloba Ledeb. Rockcress U
Parrya nudicaulis (L.) Regel Parrya I
Diapensiaceae
Diapensia lapponica L. Diapensia u I
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Droseraceae

Drosera rotundifolia L.

Elaeagnaceae

Shepherdia canadensis (L.) Nutt.

Empetraceae

Empetrum nigrum L.

Ericaceae

Andromeda polifolia L.
Arctostaphylos alpina (L.) Spreng.

Arctostaphylos rubra (Rehd. & Wilson) Fern.

Arctostaphylos uva-ursi (L.) Spreng
Cassiope tetragona (L.) D. Don

Ledum decumbens (Ait.) Small¥*xx
Ledum groenlandicum Oeder

Ledum sp. .
Loiseleuria procumbens (L.) Desv.
Menzlesia ferruginea Sm.
gxycoccus microcarpus Turcz.

Rhododendron lapponicum (L.) Wahlenb.

Vacecinium caespitosum Michx.
Vaceinium uliginosum L.
Vaccinium vitis-idaea L.
Vaccinium sp.

Fumariaceae

Corydalis pauciflora (Steph.) Pers.
Gentianaceae

Gentiana glauca Pall.
Gentliana propingua Richards.
Menyanthes trifoliata L.
Swertla perennis L.

Geraniaceae

Geranium erianthum DC.

Haloragaceae

Hippuris vulgaris L.

Leguminosae (Fabaceae)

Astragalus aboriginum Richards.
Astragalus alpinus L.**

Astragalus umbellatus Bunge
Hedysarum alpinum L.

Lupinus arcticus S. Wats.
Oxytropis campestris (L.) DC.
Oxytropis huddelsonii Prosild
Oxytropis maydeliiana Trautv.
Oxytropls nigrescens (Pall.) Fisch,

Sundew
Soapberry
Crowberry

Bog rosemary

Alpine bearberry

Red-fruit bearberry

Bearberry .

Four~angle mountain
heather '

Northern Labrador tea

Labrador tea

Labrador tea

Alpine azalea

Menziesia

Swamp cranberry

Lapland rosebay

Dwarf blueberry

Bog blueberry

Mountain cranberry

Blueberry

Few-flowered corydalis

Glaucous gentian
Gentian
Buckbean
Gentian

Northern geranium
Common marestail

Milk-vetch
Milk-vetch

Mi lk-vetch

Alpine sweet-vetch
Arctic lupine
Field oxytrope
Huddelson oxytrope
Maydell oxytrope
Blackish oxytrope
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Lentibulariaceae

Pinguicula villeosa L. Hairy butterwort u

Utricularia vulgaris L. Common bladderwort u
Myricaceae

Myrica gale L. Sweet gale UunDI
Nymphaeaceae

Nuphar polysepalum Engelm. Yellow pond lily u
Onagraceae

Circaea alpina L. Enchanter's nightshade D

Epilebium angustifolium L. Fireweed UD I

Epilobium latifolium L. Dwarf fireweed UDI

Epilobium palustre L. Swamp willow-herb u
Orobanchaceae

Boschniakia rossica (Cham. & Schlecht.

Fedtsch. Pogue Uub I

Polemoniaceae

Polemonium acutiflorum Willd. Jacob's ladder UDI
Polygonaceae

Oxyria digyna (L.)‘Hill Mountain sorrel u I

‘Polygonum bistorta L. ~Meadow "bistort U

Polygonum viviparum L. Alpine bistort U I

Rumex arcticus Trautv. Arctic dock U I

Rumex sp. Dock U I
Portulacaceae

Claytonia sarmentosa C. A. Mey. Spring-beauty U I
Primulaceae
>>>>> Androsace -chamaejasme-Hult Androsace I

Dodecatheon frigidum Cham. & Schlecht. Northern shootlng star U I

Primula cuneifolia ledeb. Wedge-leaf primraose u

Trientalis europaea L. Arctic starflower UD I
Pyrolaceae .

Moneses uniflora (L.)‘Gray Single delight upb
Pyrola asarifolia Michx. Liverleaf wintergreen D
Pyrola grandiflora Radius Large-flower wintergreen u

eroIa minor L. . ‘Lesser wintergreen u
Pyrola secunda L. One-sided w1ntergreen ub
~Pyrola sp. e e _Mintergreen. ool I

Ranunculaceae

Aconitum delphinifolium DC. Monkshood u I
Actaea rubra (Ait.) Willd. Baneberry DI
Anemone narcissiflora L. Anemone u I
Anemone parviflora Michx, Northern anemone u I
Anemgne richardsonii Hook Anemone UDI
Anemone sp. Anemone I
Taltha leptosepala DC. Mountain marsh-marigold U I

E3-3-1-6
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Delphinium glaucum S. Wats

Ranunculus confervoides (E. Fries)
E. Fries

Ranunculus macounii Britt. (may be
R. pacificus or something similar)

Ranunculus nivalis L.

Ranunculus ocecidentalis Nutt.

Ranunculus pygmaeus wahlenb

Ranunculus sp.

Thalictrum alpinum L.

Thalictrum sparsiflorum Turcz.

Rosaceae

Dryas drummondii Richards.
Dryas integrifolia M. Vahl.
Dryas octopetala L.

Geum macrophyllum Wild.

Geum rossili (R. Br.) Ser.
Luetkea pectinata (Pursh) Ktze.
Potentilla biflora Willd.
Potentilla fruticosa L.
Potentilla hyparctica Malte
Potentilla palustris (L.) Scop.
Rosa acicularis Lindl.

Rubus arcticus L.

ubus chamaemorus L.

Rubus idaeus L.

Rubus pedatus Sm.

Rubus sp.

Banguisorba stlpulata Raf.
Sibbaldia procumbens L.

Sorbus scopulina Greene
Spiraea beauverdiana Schneid.

Rubiaceae

Galium boreale L.
Galium trifidum L.
Galium triflorum Michx.

Salicaceae¥**#*

Populus balsamifera L.

Populus tremuloides Michx.
Salix alaxensis (Anderss,) Cov.
Salix arbusculoides Anderss.
Salix arctica Pall.

Salix barcliayi Anderss.

Salix brachycarpa Nutt.

Salix fuscescens Anderss.

Salix glauca L.

Balix lanata L. ssp. richardsonii
(Hook) A. Skwortz.

Salix montlcola Bebb

Salix novae-angliae Anderss.

Salix phlebophyila Anderss.

Salix planifolia Pursh ssp. planifolia

Salix planifolia Pursh ssp. EuIcﬁra
(Cham.) Argus

Salix polaris Wahlenb.

Salix reticulata L.

Larkspur
Water crowfoot

Macoun buttercup
Snow buttercup
Western buttercup
Pygmy buttercup
Buttercup

Arctic meadowrue
Few-flower meadawrue

Drummond mountain-avens

Dryas

White mountain-avens
Avens

Ross avens

Luetkea

Two-flower cinquefoil
Shrubby cinquefoil
Arctic cinquefoil
Marsh cinquefoil
Prickly rose

Nagoon berry
Cloudberry

Raspberry

Five-leaf bramble
Raspberry

Sitka burnet
Sibbaldia

Western mountain ash
Beauverd spirea

Northern bedstraw
Small bedstraw
Sweet-scented bedstraw

Balsam poplar (or. cottorwood)

Quaking aspen
Feltleaf willow
Littletree willow
Arctic willow
Barclay willow
Barren-ground willow
Alaska bog willow
Grayleaf willow

Richardson willow
Park willow

Tall blueberry willow
Skeletonleaf willow
Planeleaf willow

Diamondleaf willow
Polar willow
Netleaf willow
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Salix rOtundifolia Trautvs
Salix scouleriana Barratt
salix sp.
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Santalaceae
Geocaulon lividum (Richards.) Fern. Sandalwood 1]
Saxifragaceae
Boykinia richardsonii (Hook.) Gray Richardson boykinia U
Leptarrhena pyrolifolia (D. Don) Ser. " Leather-leaf saxifrage u
Parnassia palustris L. Northern Grass-of-Parnassus u I
Parnassia kotzebuei Cham & Schlecht. Kotzebue Grass-of Parnassus U I
Parnassia sp. Grass of Parnassus
Ribes hudsonianum Richards. Northern black currant
Ribes Taxiflorum Pursh (may be R.

Tandulosum) Trailing black currant D
'Riges triste Pall. Red currant UDI
Saxifraga bronchialis L. Spotted saxifrage u
Saxifraga davurica willd. Saxifrage u
Saxifraga foliosa R. Br. Foliose saxifrage U
Saxifraga hieracifolia Waldst. & Kit. Hawkweed-leaf saxifrage. U
Saxifraga lyallii Engler Red-stem saxifrage ; U
Saxifraga oppositifolia L, Purple mountain saxifrage u I
Saxifraga punctata L. Brook saxifrage U
Saxifraga serpyllifélia Pursh “"Thyme~leaf “saxifrage U
Saxifraga tricuspidata Rottb. Three-tooth saxifrage u I

Scrophulariaceae
Castilleja caudata (Pennell) Rebr. Pale Indian paintbrush u I
Mimulus guttatus DC. Yellow mankey flawer I
Pedicularis capitata Adams Capitate lousewort U
Pedicularis kanel Durand Kane lousewort U I
-Pedicularis Jabradorica-Wirsing. - - .Labrador--lousewort u I
Pedicularis parviflora J. E. Sm. var.

arviflora Lousewort u
PeglcuIarls sudetica Willd. Lousewort 1]
Pedicularis verticillata L. Whorled lousewort u
Pedicularis sp. Lousewort I
Veronica -americana I
Veronica wormskjoldii Roem. & Schult. Alpine speedwell I

Umbelliferae (Apiaceae)
Angelica lucida L.. .. Wild celery u
Heracleum lanatum Michx, Cow parsnip Uub I
Valerianaceae
Valeriana capitata Pall. Capitate valerian u I
Violaceae
Viola epipsila Ledeb. Marsh violet u I
-N¥iola Tangsdorffii Fisch. .-Viglet ... u .
Viola biflora: L. : - Violet - - 1
“Vicla sp. : : ~Violet-- I
Nonvascular Plant Species
Lichens
Cetraria cucullata (Bell.) Ach. u
Cetraria islandica (L.) Ach. ]
Cetraria nivalis (L.) Ach. u
Cetraria richardsonii Hook. u
Cetraria sp. U
Cladonia alpestris (L.) Rabenh. 1]
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Cladonia mitis Sandst.

Cladonia rangiferina (L.) Web. Reindeer moss

Cladonia sp.

Dactylina arctica (Hook.) Nyl.
Haematomma sp.

Lobaria linita (Ach.) Rabh.

ﬂEgEEEEE sp.

Peltigera sp.

Rhizocarpeon geegraphicum (L.) DC.
Stereocaulon paschale (L.) Hoffm.
Thamnolia vermicularis (Sw.) Schaer.

Umbilicaria sp.

Mosses

Climacium sp.

Hzgnum spp. and other feather mosses
Paludella squarrosa (Hedw.) Brid.t

Polytrichum sp.
PElElum crista-castrensis (Hedw.) DeNot. Knight's plume

Rhacomitrium sp.

Sphagnum sp.

* Vascular plant species nomenclature according to Hulten (1968) except where

noted. Lichen nomenclature according to Thomson (1979).
according to Conard (1979).

** Nomenclature according to Welsh (1974).
**¢Nomenclature according to Viereck and Little (1972).

t+ Nomenclature according to Crum (1976).

Moss nomenclature

cccccc cccccoc

cccccccoa
OO ©O

Source: after McKendrick et al. 1982
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APPENDIX E5.3: STATUS, HABITAT USE AND RELATIVE (Page 1 of 8)
ABUNDANCE OF BIRD SPECIES IN THE
MIDDLE SUSITNA BASIN

Main Relative
Species Statusl. Habitats Abundancez.
Common laon B lakes U-sp, F; FC-S
Gavia immer
Arctic loon B? lakes U-sp, S
Gavia arctica :
Red-throated loon B? lakes, rivers U-sp, S
Gavia stellata
Red-necked grebe B lakes u
Podiceps grisegena
Horned grebe B - lakes u
Podiceps auritus
Whistling swan T lakes U-sp, F
Cygnus columbianus
Trumpeter swan B lakes U-sp, F, FC~S
Cygnus buccinator
Canada goose T lakes, rivers U-sp, F
Branta canadensis
White fronted goose T lakes U-sp
Anser albifrons
Snow goose ‘ T lakes U-sp
Chen caerulescens
Mallard B lakes, rivers C-sp, FC-S,F
Anas platyrhynchaos
Gadwall T, S lakes R-sp, S
Anas strepera
Pintail B lakes C-sp, FC~S, U~F
Anas acuta
Green-winged teal B lakes FC~sp, S, U-F
Anas crecca carolinensis
Blue-winged teal T lakes R~sp, F
Anas discors
American wigeon B lakes FC
Anas americana
Narthern shoveler B lakes U
Anas clypeata
Redhead T lakes U-sp
Aythya americana
Ring-necked duck T lakes R-sp, F

Aythya collaris

850903 E5-3-1-1
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Main Relative
Species Statusl Habitats Abundance<
Canvasback T lakes U-sp
Aythya valisineria
Greater scaup B lakes C-sp, F
Aythya marila
Lesser scaup B lakes FC-S
Aythya affinis
Common goldeneye B lakes, rivers FC-sp, F, U-S
Bucephala clangula
Barrow's goldeneye B lakes, rivers
Bucephala islandica
Bufflehead T lakes U-sp, FC-F
Bucephala albeola
0ldsquaw B lakes FC-sp, S; U-F
Clangula hyemalis - . .
" Harlequin duck B rivers FC
Histrionicus histrionicus
White-winged scoter T lakes FC
Melanitta deglandi
Surf scoter B lakes U
Melanitta perspicillata
Black scoter B lakes FC
Melanitta nigra
Common merganser B lakes, rivers U
Mergus merganser
Red-breasted: merganser B lakes, rivers U
Mergus serrator
Goshawk B deciduous and U
Accipiter gentilis mixed forest
Sharp-shinned hawk B? coniferous and U
— -Aceipiter—-striatus mi-xed—forest
Red-tailed hawk B coniferous and U
Buteo jamaicensis mixed forest
Golden eagle. B cliffs FC
Aguila chrysaetos
Bald eagle B forests, cliffs U
Haliaeetus leucocephalus
Marsh hawk - B? meadows FC-sp, F; U=S
Circus. cyaneus e
Osprey T lakes R-sp
Pandion haliaetus

850903
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Main Relative

Species Statusl Habitats AbundanceZ=
Gyrfalcaon ‘ B, W cliffs 1]

Falco rusticolus
Peregrine falcan T?. cliffs 2 records (1974)

Falco peregrinus
Merlin B? scattered U

Falco columbarius woodland,

forest edge

American kestrel T open forest R-F
Falco sparverius

Spruce grouse B, W coniferious and FC
Canachites canadensis mixed forest

Ruffed grouse v faorest R
Bonasa umbellus

Willow ptarmigan B, W low shrub land C
Lagopus lagopus

Rock ptarmigan B, W low , dwarf C
Lagopus mutus shrubland

B black fields

White-tailed ptarmigan B, W high elevation U

Lagopus leucurus dwarf shrub

tundra and
-block fields

Sandhill crane T wetlands U
Grus canadensis
Semipalmated plover B alluvial bars U
Charadrius semipalmatus
American golden plaver B dwarf shrub C
Pluvialis dominica mat and meadow
Whimbrel B? dwarf shrub U
Numenius phaeopus me adaow
Upland sandpiper B? dwarf shrub R
Bartramia longicauda meadow near
scattered
woodland
Greater yellaowlegs 8? wet, meadows, U
Tringa melanoleuca : lakes and river
shorelines
Lesser yellowlegs T, S lake and river FC~sp; R-S
Tringa flavipes shorelines
Solitary sandpiper B? scattered wood- U
Tringa solitaria land, forest

edge near lakes

850903 . E5-3-1-3
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Main " Relative ,
Species Statusl Habitats AbundanceZ o
{
Spotted sandpiper B alluvial bars C
Actitis macularia
\
Wandering tattler |2, T tundra streams U
Heteroscelus incanus '
Turnstone T alluvial bar R .
Arenaria sp.
Northern phalarope B? wet- meadows FC
Phalaropus lobatus with ponds .
Common snipe B wet meadows C ,
Capella gallinago
Long-billed dowitcher T lake and river U-sp
Limnodromus scolopaceus shores and bars
Surfbird B? dwarf shrub mat R
Aphriza virgata -
Sanderling T lake and river R~F
Calidris alba - . shores and bars -
Semipalmated sandpiper T, S lake and river U-sp, R-S
Calidris pusilla shores and bars
Least sandpiper B? wet and dwarf FC
Calidris minutilla ‘ shrub meadow .
Baird's sandpiper B dwarf shrub U l
N _Calidris bairdii ) N mat e
Pectoral sandpiper T wet meadows, U k ‘ 1
Calidris melanotos pond, lake edges
Long-tailed jaeger B? dwarf shrub ~ FC
Stercorarius longicaudus ‘ mat and meadow o
Herring gull T, S lakes, rivers U ‘
Larus argentatus .
Mew gull B, S lakes, rivers C ' :
Larus canus o - e
Bonaparte's gull B, S lakes, rivers, U
Larus philadelphia scattered spruce
woodland
Arctic tern B lakes and FC
Sterna paradisea : lakeshores
Great horned owl - B?, W open and u
Bubo virginianus S closed forest
Nyctea scandiaca T tundra R

850503
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i Main Relatlive
! Species - Statusl Habitats Abundance<
Hawk owl B?, W  mixed forest ]
. Surnia ulula ) ‘
1
Lol Short-eared owl T, S, (B?) open habitat ]
Asio flammeus
B Boreal owl B? W mixed forest R
‘ | Aegolius funereus
Belted kingfisher B? cutbanks, ]
'“T Megaceryle alcyon : rivers
Ll Common flicker B forest edge u
Colaptes auratus
%”9 Hairy woodpecker B, W deciduous and U
;‘[ Picoides villosus mixed forest
Downy woodpecker B7, W open deciduous U
7 Picoides pubescens and mixed forest
P
f
o Black-backed three-toed B?, W coniferous R
woodpecker forest
Picoides arcticus
! { Northern three-toed woodpecker B, W coniferous u
= Picoides tridactylus forest
{ E Eastern kingbird A open shrubland Accidental
| | ' Tyrannus tyrannus ’
Gl :
Say's phoebe ‘B upland cliff u
[ * Sayornis saya
\,Q Alder flycatcher B? medium and u
’ Empidonax alnorum tall shrubs
(ﬂi Western wood pewee g? deciduous R
P Contopus sordidulus forest
Lod
Olive-sided flycatcher B? open and u
7 Nuttallornis borealis scattered
L ‘ forest
h Horned lark B dwarf shrub C-sp, F; FC-S
, Eremophila alpestris mat, block
?% field
“ Violet~green swallow B? riparian FC
Tachycineta thalassina ‘ cliffs, rivers
?’ Tree swallow g? rivers, lakes FC
‘ Iridoprocne bicolor
‘ Bank swallow B cutbanks, u
1* Riparia riparia rivers
Cliff swallow B rivers, lakes U, L

Hirundo pyrrhonota

850903 E5-3-1-5
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E5-3-1-6

Malin Relative
Species Statusl-._ Habitats AbundancegL
Gray jay B, W © coniferous and C
Perisoreus canadensis mixed forest
Black-billed magpie S, (B?) W open tall U
Pica pica shrubs, scattered
forest
Common raven B, W riparian and C
Corvus corax upland cliffs
Black-capped chickadee E, W deciduous U
Parus atricapillus forest
Boreal chickadee B, W coniferous FC
Parus hudsonicus and mixed
forest
Brown creeper B deciduous and U
Certhia familiaris . mixed forest
Dipper B? W rivers, U
Cinclus mexicanus streams
American robin B forest, medium C-sp,S; u-F
Turdus migratorius and tall
shrubland
Varied thrush B forest, tall  0-sp,S; U-F
Ixoreus naevius alder thickets
Hermit thrush B strip forested C—sp,F§ U-F
Catharus guttatus slopes, tall-
o “alder thickets
Swainson's thrush B forest FC
Catharus ustulatus ere
Gray-cheeked thrush B scattered FC-
Catharus minimus spruce, dwarf
spruce, deciduous
forest
Wheatear B block fields 'U”
Oenantheoenanthe — : -
Townsend's solitaire B cliffs u
Myadestes townsendi
Arctic warbler B scattered FC
Phylloscopus borealis forest,
medium
shrubland
Golden-crowned kinglet T coniferous and U
Requlus satrapa - . mixed forest
Ruby-crowned kingiéf "Aﬁ éohifefoué C i
Requlus calendula forests
850903
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D 1 Main Relative
! | Species Status— Habitats Abundance<.
N Water pipit B dwarf shrub C
. Anthus spinoletta mat, block
| B field
Bohemian waxwing B? scattered CTsp,F, U-S
Bombyeilla garrulus forest
| .
f Northern shrike B scattered u
} Lanius excubitor forest, tall
. shrubs
| Orange-crowned warbler B scattered u
H Vermivora celata forest, medium
and tall
shrubland
o
i; Yellow warbler T, §? riparian R
Dendroica petechia willaows
, Yellow-rumped warbler B forest C
§ Dendroica coronata
J Blackpoll warbler B tall shrubs, FC
Dendroica striata forest
[
{ Northern waterthrush B? tall shrubs FC
' Seiurus noveboracensis near water
e Wilson's warbler B medium shrubs C
’ Wilsonia pusilla with or without
: forest overstory
) Rusty blackbird T, 5?7 (B?) open coniferous U
o Euphagus carolinus forest, tall
| J shrubs
Pine grosbeak T, S (B?) open coniferous U
) Pinicola enucleator forest
J Gray-crowned rosy finch B? cliffs, black U
Leucosticte tephrocotis fields
E Common redpoll B, W low shrubs, A
| Carduelis flammea open woodland
Pine siskin B? mixed forest, U
:} Carduelis pinus tall shrubs
- White-winged crossbill S, B? coniferous FC
Loxia leucoptera forest
Savannah sparrow B low shrubs A
| Passerculus sandwichensis with graminoid
ground cover
- Dark-eyed junco B open and C
| Junco hyemalis closed forest
|
1
[
|
850903 E5-3-1-7
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Main Relative
Species : Statusl Habitats Abundance<
Tree sparrow B low shrubs A
Spizella arborea
White~crowned sparrow B low and C
Zonotrichia leucophrys medium shrubs
Golden-crowned sparrow B? low shrubs, U
Zonotrichia atricapilla dwarf spruce
Fox sparraow ) medium and tall FC
Pagserella iliaca shrubs with

forest overstory

Lincoln's sparrow B? low and medium U

Melaspiza lincolnii = shrubs near
water

Lapland longspur B * dwarf shrub, A
Calcarius lapponicus meadow and mat

Smith's langspur B? dwarf shrub, U
Calcarius pictus meadow and mat

Snow bunting ' - hﬂ”é? high elevation FC
Plectrophenax nivalis cliffs and block

fields x

1g - breeding confirmed, B? = probably breeds, (B?) = possibly breeds,
T = transient, W = winters, 5 = summers, A = accidental

2p = abundant, C = common, FC = fairly common, U = uncommon, R = rare,

" &p = spring, S = summer; F = fall, L = local —

Source: adapted from Kessel et al. 1982a
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APPENDIX E6.3: STATUS AND RELATIVE ABUNDANCE OF BIRD SPECIES (Page 1 of 6)

OBSERVED ON THE LOWER SUSITNA BASIN DURING

GROUND SURVEYS CONDUCTED JUNE 10 TO JUNE 20, 1982

No. of
Relative Individuals
| Species Statusl Abundance Observed—
| Arctic laon M 0 (2 seen in
' Gavia arctica May 1982)
D Red-throated loon M, (pB)2 6 (2 seen in
; Gavia stellata May 1982)
Red-necked grebe M 0 (5 seen in
x Podiceps grisegena May 1981)
: f Double-crested (R)?2 1
cormorant
_ Phalacrocorax auritus
|
; Whistling swan M - 0 (60 seen near
' Cygnus columbianus mouth of river
in May 1981 and -
| 420 seen near
i mouth of river
} in May 1982)
Brant M 0 (2 seen in
‘ Branta bernicula May 1981)
! White-fronted goose M <50 (89 seen in
’ Anser albifrons May 1981 and 51
seen in May 1982)
0 Snow goose (M) 1
? I Chen caerulescens (M)
a Canada goose M, (PB) 3 (1 seen in
o Branta canadensis May 1981 and 26
; j seen in May 1982)
Green-winged teal M, (PB) ] Several 2's and 3's
Anas crecca (42 seen in
() ‘ May 1981)
i Mallard _ M, (PB) u 6
o Anas platyrhynchos
. Pintail M, (PB) ] <6
i Anas acuta
i American wigeon M, (PB) U Most numerous
_ Anas americana surface feeding
) duck; seen in
i pairs along main
- river and sloughs
almost every day
‘ Canvasback M U a few individuals in
? t Aythya valisineria aerial waterbird surveys
N Greater scaup M 2
‘ Aythya marila
‘ { Harlequin duck 6
- Histrionicus histrionicus
| Surf scoter M 2
! Melanitta perspicillata
C-emmon guldcucjc H, B Y 4
} Bucephala clangula
850910 E6-3~1-1
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S No. of
Relative Individuals
Species : Statusl_ Abundance Observed=—
Common merganser M, (PB) FC Small flocks of up
Mergus merganser- to 10 seen along
the main river;
most numerous
ducks seen in May
and June
Red-breasted merganser M FC A few birds along the
Mergus serator river; less common
than its congenor
Bald eagle (M), B u 17 active nests
Haliaeetus leucocephalus seen in riparian
- cottonwood stands
Sharp-shinned hawk. - (M), (PB) Several seen )
Accipiter striatus :
Goshawk g (R), (PB) Several seen
Accipter gentilis
Red-tailed hawk - - . - (M), (PB) 1
Buteo jamaicensis
American kestrel (M), (PB) 1
Falco sparverius
Merlin ‘ (M), (PB) A few seen hunting
Falco columbarius along river .
Sandhill crane M Several heard at a
Grus canadensis . distance along main
river (27 seen near
mouth of river in
May 1982)
Semipalmated plover . (M), B ] Nests in alluvium
Charadrius semipalmatus along the river
Greater yellowlegs (M), PB u Seen and heard
Tringa melanoleuca foraging along
river B
Solitary sandpiper— ... (M), (PB) FC Courtship_rituals
Tringa solitaria observed along
» : river
Spotted séndpiper : (M), B C Regularly seen; 5
Actitus macularia ‘ nests seen along
Lo N shores of main
river, sloughs and
, feeder streams
Whimbrel -~ M Only 1 observed;
Numenius-phaeopus --agsumed to-be-late
northbound migrant
Common snipe (M), (PB) FC Winnowing snipe were

Capella gallinago

830910 e E873212
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Na. of
) Relative Individua}s
Species Statu 1 Abundance Observed-—
f Northern phalarope- 2
i Phalaropus laobatus -
Parasitic jaeger 3
i Stercorarius parasiticus
;
! Benaparte's gull (M), PB FC Pairs and small
Larus philadelphia . groups seen ]
| feeding along main
i river and sloughs
} .
Mew gull (M), PB FC
Larus canus
o
i Herring gull (M), B C 7 breeding colonies
Larus argentatus of 20 - 100 pairs
seen on alluvial
£ islands along
f river between
} Talkeetna and
mouth of river
| Black-legged T (R) 130; normally a
- kittiwake pelagic species;
’ Rissa tridactyla nearest breeding
colony at Chisik
i Island in lower
! Cook Inlet
Arctic tern (M), B FC Pairs and small
N Sterna paradisaea groups
{
Lj Great horned owl R), (PB) Tracks seen; signs
' Bubo virginianus found in beach
sand below Bell
I Island indicate
b this owl was
~d feeding on dead
eulachon
. ; Short-eared owl (M) Remains of ane owl
B Asio flammeus were found belaw
Bell Island
f Belted kingfisher (PB) u Pairs regularly seen
; Megaceryle alcyon on feeder streams
Dawny woodpecker R), (PB) 1 male observed in
v Picoides pubescens riparian cotton-
i ; wood foarest
o Hairy woodpecker (R), B FC Seen or heard
- Picoides villosus regularly
:? Northern three-toed R), (PB) 2 seen in mixed
- woodpecker forests along
Picoides tridactylus lower river
Common flicker M), (PB) A few seen and
! Colaptes auratus heard in riparian
oantt anuwaad
850910 E6-3-1-3
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No. of ;}
1 Relative Individuals )
Species Status— Abundance: Observed—
Alder flycatcher PB C Seen regularly (4th .
Empidonax alnaorum most numerous ?
landbird
Tree swallow (M), B FC Seen regularly; 3 )
Tachycineta bicolor nests seen : 2
Vialet-green swallow (M), (PB) U Small numbers seen )
Tachycineta thalassina S
1
Bank swallaow (M), B FC Some colonies of &
Riparia riparia 30 - 50 pairs
Cliff swallow (M, B LC Seen only at .
Hirundo pyrrhonota Talkeetna where )
commonly breeds '
around building
eaves
Gray jay , (R), (PB) Very few seen or 'S
Perisoreus canadensis heard
Black~billed magpie (R) 1 :
Pica pica Lij
Common raven (R), (PB) U Uncommon but .
Corrus corax widely distributed
Black-capped (M), B FC Seen regularly jj
chickadee ‘
‘Parus—atricapillus—-
Brown creeper )] 1 , ?
Certhia familiarus
Gray-cheeked (M), B C Seen regularly (5thb ,
thrush . most numerous
Catharus minimus passerine aon
census
Swainson's thrush . (M, (B C Seen regularly (7th h
Catharus-ustulatus - ..most_numerous . i
small landbird)
Hermit thrush (M), PB U Not recorded down-
Catharus guttatus stream from
Talkeetna
American Robin (M), B FC 2 nests observed
Turdus migratorius . .
Varied thrush (M), B FC Seen regularly (10th
Ixoreus naevius most comman
’ passerine-- -
Golden-craowned M) 1 ’
kinglet
Reqgulus satrapa ‘ g

850910
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! No., of
: Relative Individuais
Species Status_.b Abundance Observed—
‘3 Ruby~crowned - (M), PB FC Seen regularly
| kinglet ’
Regulus calendula
! Bohemian waxwing (M) ] Fewer than 12 seen
g Bombycilla garrulus
Northern shrike (M), (PB) 2
l Lanius excubitor
} Orange-crowned (M), (PB) - fC Seen regularly
warbler
. Vermivora celata
; { Yellow warbler (M), B FC 1 nest seen; tall
~ Dendroica petechia shrubs
i Yellow-rumped (M), B C 2nd most common
P warbler passerine seen
! Dendroica coronata regularly in
mixed forest,
o cottaonwood and
| f tall shrubs
[ )
: Blackpoll warbler (M), B C 3rd most common
Dendroica striata passerine seen
; regularly in tall
} riparian shrubs,
’ cottonwoad and
mixed forest
L ! Northern waterthrush (M), B C Most numerous
L Seiurus noveboracensis passerine seen
) regularly in
riparian cotton-
- wood and mixed
Lo cattonwood
Wilson's warbler (M), PB FC
D Wilsonia pusilla
. Rusty blackbird (M), B u 2
Fuphagus carolinus
1 ; White-winged (M) U 48
) crossbhill
o Loxia leucoptera
C Savannah sparrow (M), PB u
“ Passerculus sandwichensis
i Fox sparraw (M, B C 1 nest seen
" Passerella iliaca
j ( Lincaln's sparraw (M, B FC
o Melospiza lincolnii
:‘ Golden-crawned (M), B u 1 individual was
5( sparrow heard just above
et Zonotrichia atricapilla Bell Island
850910 E6-3-1-5
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No. of
] Relative Individuais
Species Statusl Abundance Observed=—
White-crowned - (M), :3 c 9th most numerous
sparrow passerine seen

Zonotrichia leucopbhrys

Dark-eyed junca - (M), B

Jdunca hyemalis

Common -redpoll (M)
Carduelis flammea

Pine siskin * (M)
Carduelis pinus

regularly in

medium to tall
shrub thickets
and cottonwood

forests. on _small-

islands

FC

FC

u A few were heard
or seen in
cottonwoods

along river

lincludes information on migration from aerial surveys in May 1981 and 1982.

2( ) indicates assessments of status or relative abundance other than those
~ provided by the University of Alaska museum.

3

breeding confirmed, PB = probably breeds, M = migrant, R = resident

4g

Source: adapted from Kessel et al. 1982b

rare, U= uncommon, FC = fairly common, C

= comman, LC = locally common

8509140
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APPENDIX E7.3: SCIENTIFIC NAMES OF MAMMAL

SPECIES FOUND IN THE PROJECT AREA

Common Name

Scientific Name

Masked shrew

Dusky shrew

Northern water shrew
Arctic shrew

Pygmy shrew

Little brown bat
Collared pika
Snowshoe hare

Hoary marmot

Arctic ground squirrel
Red squirrel

Beaver

Northern red-backed vaole
Meadow vole

Tundra vaole

Singing bole

Muskrat

Brown lemming
Northern bog lemming
Porcupine

Belukha whale
Coyote -

Wolf

Red fox

Black bear

Brown bear

Marten

Short-tailed weasel
Least weasel

Mink

Wolverine

River otter

Lynx

Moose

Caribou

Dall sheep

Sorex cinereus

Sorex monticolus

Sorex palustris

Sorex arcticus

Sorex hoyi
Myotis lucifugus

Ochotona collaris

Lepus americanus

Marmota callgata

Spermophilus parryii

Tamiasciurus hudsonicus

Castor canadensis

Clethrionomys rutilus

Microtus pennsylvanicus

Microtus oeconomus

Microtus miurus

Ondatra zibethica

Lemmus sibiricus

Synaptomys borealis

Erethizon dorsatum

Delphinapterus leucas

Canis latrans

Canis lupus
Vulpes fulva

Ursus americanus

Ursus arctos

Martes americana

Mustela erminea

Mustela nivalis

Mustela vison

Gule gulo
Lutra canadensis

Lynx candensis

Alces alces
Rangifer tarandus

Ovis dalli

850903
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EXHIBIT E - CHAPTER 3
APPENDIX E8.3
METHODS USED TO DETERMINE MOOSE BROWSE UTILIZATION
AND CARRYING CAPACITY WITHIN THE MIDDLE SUSITNA BASIN

Provisional estimates of moose browse utilization and carrying capacity
were based on moose habitat research was conducted in the middle basin
in 1982 by the Plant Ecology Team of the University of Alaska
Agricultural Experimental Station. The objective of the moose browse
study was to estimate the availability of browse and herbaceous plants
for each vegetation type.

1 - FIELD METHODS

_Sitéé sampled were randomly selected using a grid overlay on a vegeta-—

tion map of the area within about 5 mi of potential dam impoundments.
However, eight sites were located mid-slope at the phenology study
sites on both morth and south-facing slopes to insure that some samples
occurred in the immediate impoundment area, Sites were classified to
Levels IV and V of Viereck et al. (1982), when possible. Forty-seven
stands were examined from July through August 1982. Some habitat types
were sampled more intensively than others, based on their importance to
moose and/or land area occupied by that type.

At each sample site, three parallel 50-m line transects were estab-
lished, approximately 10 to 20 m apart. Every 10 m along each transect
line, a plot (1 x 0.5 m) was located. Percent cover of each plant
species, including trees less than 1.13 m in height, was estimated in
each 0.5 m2 plot. All grasses, sedges, forbs, and the current annual
growth of tall shrubs were clipped in each plot. Clipped samples were
bagged, oven-dried at 60°C for 48 hours, then weighed. Kg/ha of
graminoids, forbs, and leaves and twigs of moose browse species were
calculated by multiplying the biomass (in grams) from 0.5 m2 plots by
20.

A circular plot with a 5 m radius was established every 10 m along each
transect line. This plot was divided into 4 even-sized quadrants.
Within each quadrant, the distance to the nearest stem of each browse
species represented within a quadrant was measured. The basal diameter
and average height of that stem was measured and the number of twigs,
above 50 cm (19 inches), was counted and noted as to evidence of recent
browsing. A twig was defined as a branch that had a diameter equal to
the estimated diameter at point of browsing for that species. The
average diameter at point of browsing for each species was estimated by
randomly measuring twigs that were browsed at a number of sites over
the entire study area. Percent utilization was determined by dividing
the number of browsed twigs by the total number of twigs above 50 cm.
At each site, 25 twigs from each browse species present were also
randomly harvested at the average point of browsing. These twigs
provided an estimate of biomass removed when the shrubs had been

browsed by moose.

851018 E8-3-1-1



2 - CARRYING CAPACITY

A provisional estimate of moose carrying capacity was calculated from
the browse biomass estimates obtained in summer 1982. The preliminary
estimate shown in Table E.3.4.7 is based on the following data and
assumptions:

1. Browse biomass estimates for each Level III vegetation. type are
representative of all other similar stands throughout the middle
basin (e.g., all open conifer forest stands have the same biomass
as those sampled).

2., The vegetation maps produced in 1980-81 accufétely portray the
vegetative cover of the middle basin (vegetation is being remapped
.now that low-level photography is available).

3. Moose in winter eat only the current annual growth of twigs of the
following species: Richardson willow, grayleaf willow, diamondleaf
willow, Sitka alder, and resin birch. The calculations assume that
none of the twigs are consumed in summer, and that snow does not
‘make any twigs unavailable. Both of these assumptions are in fact
false; however, the analysis is also biased in the other direction
because moose can consume more than the current annual growth of
twigs, eat other browse species in winter, and consume some leaves
and forbs available in winter.

4, A moose in winter requires 5.0 kg dry weight of browse per day
(Gasaway and Coady 1974). This value takes into account the
~composition and digestibility of the diets of moose in interior
Alaska.
5. Areas mapped’as closed conifer forest,'cioséd birch forésﬁ, closed
moose browse available to moose in winter. Except for tundra and

tall shrub types, these types cover only a small proportion of the
middle basin, and closed forest stands support low browse biomass.

tall shrubs are mostly alder, which is not. a preferred browse

species.

6. The number of moose days the areas can support is calculated for
the Watana impoundment and adjacent village and borrow sites and
for the entire watershed upstream of Gold Creek. The number of
winter residents these areas. can support is calculated assuming

. that winter lasts for 180 days and food requirements are the same
-~ throughout that period, and that moose do not move into or out of
the study areas.
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EXHIBIT E - CHAPTER 3
APPENDIX El1.3
EXISTING AIR QUALITY AND METEOROLOGICAL CONDITIONS

1 -~ INTRODUCTION (#%%)

This appendix describes the air quality impacts and air quality
regulatory status of construction of the proposed Watana Stage I Dam.
The impacts of construction of the Devil Canyon Stage II Dam and Watana
Stage III are not described, because the construction plans for those
phases have not yet been developed in enough detail to perform detailed
analyses.

The analyses described in detail in this appendix are divided as
follows:

o Description of existing meteorological and air quality
conditions at the Watana site; )

o Description of stationary and non-stationary source emissions
from construction operation equipment and facilities;

o Description of the proposed construction operations for Watana
Stage I;

o Estimation of air pollutant emissions during the construction
phase;

o Prediction of the ambient air quality impacts beyond the

project boundary during dam construction;

0 Summary of the regulatory status and air quality permitting
requirements for construction of Watana Stage I;

o Description of applicable Alaska air quality regulatioms.

851008 El11-3-1-1



2 - EXISTING AIR QUALITY AND METEOROLOGICAL CONDITIONS (#*%%)

2.1 - Meteorological Conditions (¥¥%%)

, Weather conditions at the Watana site are typical of the continental

( Alaska region.” An onsite weather station has been operated at Watana

| since 1981 (R&M Consultants 1985a). The average monthly temperature,
precipitation, and wind speed that have been measured at Watana are

i listed in Table E11.3.2.1. 1In general, precipitation is highest during

, the summer months. Wind patterns at the site appear to be influenced

by the Susitna River valley.

2.2 - Existing Air Quality (¥%%)

The air quality at the site is pristine, because the Watana site is
located far (approximately 90 miles) from the nearest existing source
of air pollution, the 25 MW coal-fired plant at Healy. Healy is in the
Nenana River basin, which drains to the interior of Alaska, and is

[ separated from the project area by high mountains; therefore, the local
E air masses from the Nemnana and Susitna River basin do not mix. In
anticipation of a PSD (Prevention of Significant Deterioration) review,
{ the Applicant conducted an air monitoring program approved by the

| Alaska Department of Environmmental Conservation (ADEC) at the Watana

‘ site in the summer of 1984 (APA 1985f). Airbormne total suspended
particulate (TSP) concentrations were measured at the field campsite

| and at the river elevation. The mean TSP concentrations at the

l campsite and the river were 3.48 ug/m3 and 4.57 ug/m3, respectively.

1 No measurements of the concentrations of other pollutants were taken.

L The existing concentrations for nitrogen oxides (NOyx) is assumed to

be 2.0 ug/m’, based on established background values at other pristine
B locations (EPA 1979a). Similarly, the assumed background concentration
of sulfur dioxide (S0j) is 2.0 ug/m3, based on other studies (EPA
1981).

;! 2.3 - Regulatory Structure (¥#¥%%)

Alaska air pollution control regulations are administered by the
o ADEC. In regard to the Susitna Hydroelectric Project, ADEC has
iJ exclusive authority concerning potential air pollution impacts which
may result from construction activities. Therefore, it is assumed that
O the applicable air pollution control agency is and will remain ADEC.

i
| —

Ambient Air Quality Standards specify maximum pollutant concentrations

( in outdoor locations where the public has access (18 AAC 50.900(5)).

?} The Alaska Ambient Air Quality Standards are given in Table E11.3.2.2
(18 AAC 50.020(a)). 1In areas where concentrations of air pollutants in

the ambient air are less than the standards in Table El11.3.2.2, the

- concentrations must be kept below the standards, and no increase from

n new sources can exceed the Prevention of Significant Deterioration

(PSD)._Clas
(Pob)—Gia s~%l~&ne%emeats—g%ven—&a—Eable—EiiTQTQTQ—LLS—AAQ~501020£b44w————————————
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3 - EXPECTED AIR POLLUTION EMISSIONS (#*%%)

3.1 - Stationary Source Emissions (*%%)

The emissions from the anticipated stationary facilities during the
Watana Stage I Dam construction were estimated by utilizing the

construction plans and by applying emission factors from AP-42 (EPA
1977b). The following stationary emission sources were considered:

emergency diesel electric generators;
construction camp refuse incinerator;
batch concrete plant; and
aggregate screening plant.

-of the above statiomary sources is described in the following

sections. The predicted emission rates from each of the point sources
are listed in Table E11.3.3.1

3.1.1 - Emergency Diesel Generators (¥*#%)

Emergency diesel generators will provide electrical power to the
construction camp during line power outages. As a worst case, it
was assumed that 3 MW of emergency power will be required for
five percent of the time during the seven month comstruction
season. The emergency diesel generators would consume
approximately 5,200 gallons per day or 56,000 gallons per year of
No. 2 diesel fuel. The pollutant emission rates were calculated
using conservatively high AP-42 emission factors (EPA 1977b).

3.1.2 - Construction Camp Refuse Incinerator (¥*%)

Construction camp refuse incinerators will burn all of the refuse
from the project. These industrial incinerators will be equipped
with afterburners for emission control. An incinerator will be
at each construction facility. The highest refuse generation
would occur during the Watana Stage I Dam construction., The
expected peak population at the Watana campsite is 3,338 persons.
The assumed per capita refuse generation rate was 2.7 kg/person
day, based on observations at similar Arctic construction camps
(EPA 1979c). The estimated maximum refuse gemneration rate is 9.9
tons per day, or 2,148 tons per year for the- seven month
operation. Pollutant emission rates from the industrial type
incinerator were calculated using AP-42 emission factors (EPA
1977b).

3.1.3 -~ Concrete Batch Plant (**%)

A concrete batch plant with a 1,000 ton per hour capacity will be
used at the Watana Dam construction operation. The batch plant
will use fabric filters and/or water sprays to control dust
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3.2 -

emissions. Based on AP-42 emission factors (EPA 1977b), each
plant will emit approximately 10 lbs per hour or 26 tons per year
of particulate matter, assuming continuous operation at projected
design capacity.

3.1.4 - Aggregate Screening Plant (¥%¥)

The material from Borrow Site E will be washed and screened using
a wet—process screening plant located in the borrow site.

Because the material will be wet and the screening plant will use
a wet process, the dust emissions from the plant are expected to
be negligible. :

Fugitive Dust Sources (¥%%)

3,2.1 - Description of Construction Operations (¥¥¥)

The Watana Stage I Dam will be of earth and rockfill-type
construction. The dam will be constructed of 32,107,000 cubic
yards (cy) of fill, The dam structure will consist of the
following components: : i

o A 6,300,000 cy core of impervious ‘'soil;

0 Pervious sand and gravel filters upstream and downstream of
the core, with a combined volume of 4,277,000 cy;

) Bockfill fofming a shell around the dam!,wi?h a volume of
21,590,000 cy. et .

Construction of the Watana Stage I Dam will require six years.
During the peak construction period, a seven-day work week will

- be‘used, with two, ten-hour daily work-shifts, Dam- fill

placement will be done between April and October of each year.

The exact construction procedures that will be used to construct

Watana~Stage I Dam have not~yetbeen—developedi;-—The~actual- - -~

construction—plan—will-be—developed—by-the-construction
contractor to be selected by the Applicant based on competitive
bids. The feasibility-level construction plans described in this
section have been assumed by the Applicant for use only in the
preliminary environmental studies.

The sources of fill material for the Watana Stage I Dam are
depicted in Figure Ell.3.3.1. The construction activities that

~will be-performed -at -each-location-are-listed in’ Table E11.3.3.2.
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The quantities of dam fill material that will be excavated from
each source during the peak construction year are listed in Table
E11.3.3.3. The soil properties for the dam fill material
excavated from each source are listed in Table E11.3.3.4. The
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estimated number of pieces of equipment that will be used during
the peak year are listed in Table E11.3.3.5.

The proposed construction operations at each fill material
source are described below. Note that the operations described
here are based on feasibility-level assumptions by the Applicant.
The actual construction practices used by the construction
contractor may be different from those described below.

o

Borrow Site D (April-October) - The gravel-clay soil

mixture for the dam will be excavated from Borrow Site D,
on the plateau north of the dam site. An estimated 11,650
ton/day will be excavated during the peak construction
period. Spoil material will be moved aside and the gravel
and clay soils will be excavated by dragline. The soil
will be transported in 40-cy haul trucks to a conveyor that
will carry the soil down the bluff. The conveyor will
discharge to a working stockpile; 40-cy haul trucks will
then transport the soil from the conveyor to the dam
embankment zones.

Borrow Site E (April-October) - Sand-gravel material for
the dam fill filters will be excavated by dragline from
Borrow Site E, downstream of the dam. An estimated 6,500
ton/day will be excavated during the peak construction
period. The wet sand and gravels will be stockpiled,
screened, and washed at a gravel processing area within the
borrow site. The washed gravel will be transported in
40-cy haul trucks to the dam embankment zones.

Required Spillway Excavations (April-October) — The
rockfill to be used for the outer layers of the dam will be
excavated from the required excavations. An estimated
32,700 tons/day will be excavated during the peak
construction period. The hard rock will be blasted, loaded
into 40-cy haul trucks, and transported to a conveyor,
which will carry the rock down the bluff. The conveyor
will discharge to a working stockpile. The rockfill will
be transported by 40-cy haul trucks from the conveyor toe
to the dam embankment zones.

Dam Embankment - The impervious core, filters, and rockfill
will be spread, wetted/dried, and compacted in thin lifts,
using rollers. The haul roads to the dam embankment zones
will be constructed of clean gravel with binder material.
Earthfill will be placed from April through October.

3.2.2 - Fugitive Dust Emission Factors (#%#¥)

The fugitive dust emission factors that were used are listed in

Table-E11.3.3.6 In-general, the emission factors are based on
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surface mining operations. Those factors should be representa-
tive of emissions from the soil excavations and hauling during
the Watana Dam construction.

3.2.3 - Assumed Fugitive Dust Mitigatiomns (¥¥%¥)

For this study, it was assumed that fugitive dust would be
reduced by a combination of natural weather conditions and
applied controls. The applied mitigations that would be used
during the summer season are listed in Table El11.3.3.6. Those
controls represent the most efficient methods that are commonly
recognized by the regulatory agencies (CDH 1984).

During the seven month construction season (April-October), there

- will be many days on which there is either snow cover on the
ground or during which it rains. To calculate the annual average
emissions, the following mitigations caused by natural weather
conditions were assumed:

o With the exception of drilling/blasting, there will be no
fugitive dust emissions on days with snow cover on the
ground. For this study, it was assumed that there is snow
cover at Watana between October through April each year.

o There will be no haul road fugitive dust emissions on days
with more than 0.0l inch of precipitation. This assumption
is consistent with the emission factor equations approved
by the regulatory agencies (CDH 1984). The onsite
‘meteorological data indicate that thete are 75 days per
year of precipitation during the seven-month construction
season (R&M 1985a).

3.2.4 - Calculated Fugitive Dust Emissions (#%¥%)

The calculated worst-case 24-hour emissioﬁ rates from each of the
operation areas at Watana are listed in Table Ell1.3.3.7. Those

_assuming applied mitigation meaures. The predicted annual

—emission-rates would-apply.on.a dry.day during the summer,

average emissions are listed in Table E11.3.3.8. The average
annual emission rates account for a seven-month construction
period, with a combination of natural and applied mitigation
measures.,

3.3 - Tailpipe Emissionsugfj*tw"“ -

The estimated emissions of nitrogen oxides and particulate matter from
the diesel equipment tailpipes are shown in Tables El11.3.3.7 and
E11.3.3.8. The emission rates were estimated by applying the AP-42
emission factors (EPA 1977b) to the pieces of construction equipment
that will be required during the peak year (see Table E11.3.3.5). The
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AP-42 emission factors for tailpipe emissions are known to provide
conservatively high emission rates. It is, therefore,
estimated tailpipe emission rates shown in Tables E11.3.3.7 and

E11.3.3.8 are considerably higher than the emission rates that will
actually occur during the construction project.

likely that the
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4 - PREDICTED AIR QUALITY IMPACTS (%#%)

4,1 - Modeling Approach (¥#%%¥)

4.1.1 - Meteorological Data (#*¥%%)

Meteorological data from the Watana field camp for the year 1984
were used for the computer dispersion models (ISC and ISCT).
On—-site meteorological data at the Watana site have been
collected since 1981 (R&M 1985a). To choose the data year that
best represents the "average" conditions, historical _
precipitation data for the Talkeetna National Weather Service
station were compared with the measured precipitation values at
that station for the period 1981 to 1984. The historical

- average precipitation at Talkeetna is 27,2 inches per year. The

measured precipitation at Talkeetna 1981 through 1984 are listed
below (NOAA 1984).

Annual Precipitation

Year (inches)
1981 35.07
1982 31.82
1983 22.81
"7 1984 23.08

The measured precipitation at Talkeetna during the year 1984 was
closest to the historical average. It was assumed that the
weather conditions at Watana during that year were also typical
of historical averages. The measured meteorological data for the
Watana campsite for 1984 were, therefore, used as input to the
air quality computer dispersion models.

The meteorological conditions at Watana were measured using an
electronic weather station (R&M 1985a). The station contlnuously
recorded wind speed, wind direction, temperature and
precipitation. For this study, the atmospheric stability factors
were estimated from the wind speed, using the EPA-approved
methods (EPA 1977a). The annual average joint frequency
distributions of wind speed, wind direction, and atmospheric
stability class are shown in Table Ell.3.4.1.

4.1,2 -~ Computer Methods Used

The Industrial Source Complex (ISC) computer model was used to
predict the ambient air quality impacts of TSP, NOy, and S0j.
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This model is suited for prediction of fugitive dust impacts near
large construction operations such as the Watana Stage I Dam.
The ISGC model accounts for the following:

o emissions from stacks or area sources;
o particle removal by gravity settling; and
0o use of measured on-site meteorology.

The ISC Short Term (ISCST) model was used to determine which day
of meteorological data resulted in the highest and second highest
fugitive dust impacts at 16 radial points along the project
boundary. Sequential hourly meteorological data for the period
April 1984 through September 1984 were used along with the
calculated worst-case, 24-hour emission rates shown in Tables

- E11.3.3.1 and E11.3.3.7. A screening run showed that the highest
impact resulted by using the meteorological data for June 5,
1984, while the second highest impacts occurred on August 13,
1984, Since the Alaska regulations allow one exceedence per year
of the 24=~hour air quality standards, the meteorological data for
August 13, 1984, were used in all subsequent computer runs. The
measured meteorological conditions for that day are shown in
Table E11.3.4.2

To calculate isopleths of the second-highest 24~hour TSP impacts,
the ISCST model was used with:

o the hourly meteorological data for August 13;

o the calculated point source emission rates in Table
E11.3.3.1; and _
o the calculated fugitive dust emissions shown in Table
"El1.3.3.7. V -

"It was assumed that all of the fugitive ‘dust emissions were
‘subject to particle removal by gravitational settling. The
following particle size distribution, settling velocities, and
reflection coefficients were assumed:

Particle—Size Range Mass Settling-Velocity—Reflection——r - -
(microns) . Fraction (m/sec) Coefficient
30+ : 0.20 0.035 - 0.65
15-30 - 0.23 .0.015 o 0.75
5-15 : 0.29 0.005 0.85

o Ko 0028 002000 -...1.00

The particle size distribution-is based on the. specified
distribution for haul road fugitive dust (CDH 1984). The
settling velocities and reflection coefficients are based on the
ISC User's Guide (EPA 1979b).
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The second highest 24-hour S0y impacts were calculated by using
the meteorological data for August 13, 1984 and the SO emission
rates shown in Tables El11.3.3.1 and El11.3.3.7. It was assumed
that the terrain on the plateaus near the Watana site was flat.

The annual average TSP, S09, and‘NOx impacts during dam
construction were calculated using the ISC Long Term (ISCLT)
model, the annual average wind rose shown in Table Ell1.3.4.1, and
the annual average emission rates shown in Tables E11.3.3.1 and
E11.3.3.8. It was assumed that the terrain along the regional
plateaus was flat, and that the fugitive dust emissions were
subject to gravitational settling.

The impacts for averaging times of less than 24 hours were not

- directly modeled. Instead, the short-term impacts were

4,2 -

calculated by multiplying the predicted 24~hour impact with the
EPA-approved scaling factors (EPA 1977a).

Predicted Air Quality Impacts (¥%¥)

4.2.1 - Dam Site (##¥)

The calculated impacts along the project boundary are listed in
Table E11.3.4.3. In no cases did the predicted impact exceed the
allowable Air Quality Standard or PSD Class II increments.

The predicted annual average and 24-hour average TSP isopleths
are shown in Figures Ell.3.4.1 and E.3.4.2, respectively. The
ambient concentrations of TSP will be minimal beyond the project
boundary.

4.2,2 - Access Road (#%%¥)

The daily traffic along the proposed access road should not cause
significant air quality impacts. As a worst-case, it was assumed
that all commuting will be done using buses for single-status
workers or individual cars for families. The following
assumptions were used:

o peak construction camp population of 2,315 single-status
workers plus 310 family-~status;

o each single-status worker will make one round trip per
week, using buses carrying 30 persons; and

o each family member will make a round trip every two days,
in cars carrying three personms.

Using the above worst—case assumptions, the commuter traffic
along the access road will consist of nine buses and 52 family
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cars per day. This predicted worst-case traffic volume is less
than that allowed along the access road into Denali National
Park, During the peak season at Denali Park, the traffic volumes
are as follows: 51 buses per day; 65 private vehicles per day;
and 13 Park Service trucks per day (NPS 1985). The air pollutant
emissions along the Denali Park access road are probably much
higher than those that will occur along the proposed Watana
access road.




5 — REGULATORY STATUS (#*#*%)

5.1 - Compliance With Air Quality Regulatiomns (¥%%)

Based on the computer modeling described in Section 4.0, the emissions
from construction of the Watana Stage 1 Dam will not cause exceedences
of any air quality limitations. The predicted ambient concentrations
of all pollutants at the project boundary during the dam comstruction
are all below the applicable Alaska ambient air quality standards.

5.2 - Air Quality Permitting Requirements (¥*#%)

The construction of the Watana Stage 1 Dam will require a Permit to
Operate from the Alaska Department of Environmental Conservation
(ADEC). The permitting requirements are described in the Alaska
regulations 18 AAC 50.300.
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TABLE E11.3.2.1

~ AVERAGE MONTHLY WEATHER CONDITIONS
DURING 1983/1984

Month Temperature (°C) Precipitation (mm) Wind Speed (m/sec)
Jan -12.5 2.8 3.7
Feb . -10.0 - 2.8 4.3
Mar -5.0 2.4 2.9
Apr -1.1 2.4 2.5
May 5.3 15.2 2.6
Jun 10.5 39.4 2.7
Jul 12.2 - 113.4 2.7
Aug 9.0 117.8 2.5
Sep 4.7 8.0 2.5
Oct -7.1 4.2 3.0
Nov : -10.7 0.2 3.3
Dec -10.4 - 1.0 4.7
Annual -1.4°C 316 mm 3.1 m/sec

Source: R&M Consultants 1985,




TABLE E11.3.2.2

AMBIENT AIR QUALTY STANDARDS
(Concentrations in ug/m3)

1-Hour 3-Hoﬁr 8-Hour 24-Hour Annual
Pollutant Averagei/ Averagei/ Average§/ Averagei Mean
TSP None None None 150 60 1/
50, None 1,300 None 365 80 2/
co 40,000 None 10,000 None None
03 235 None None None Nonez/
NOx None None None None 100 E}
PB None None None None 1.5~

(quarterly)

1/ Geometric mean.

2/ Arithmetic mean.

-3/ Allowed to be exceeded once per year.




TABLE E11.3.2.3

PSD CLASS II INCREMENTS 1.2/
(Concentrations in ug/m°)

3-Hour 24-Hour Annual
Pollutant Average§/ Averagei/ Mean
TSP | None 37 19 (geometric)
S0, 512 91 20 (arithmetic)

1/ Source: 18 AAC 50.020(b)(2).
2/ No increments established for CO, 03, NOy, or Pb.

3/ Allowed to be exceeded once per year.




TABLE El11.3.3.1: PREDICTED AIR POLLUTANT EMISSION RATES FROM POINT SOURCES

Emergency Concrete

Pollutant and Refuse Diesel Batch
Averaging Time Incinerator Generators Plant
Particulates 1

o 24-hr (1b/day) 13.9 ‘ 139 240

o Annual (ton/year) 2 1.5 0.7 25.6
S0,

o 24-hr (1b/day) 24,7 256 0

o Annual (ton/year) 2 2.7 1.4 0
Nox

o Annual (ton/year) 2 3.2 10.2 0
Carbon Monxide

o 24-hr (lb/day) 346.0 1,042 0

o Annual (ton/year) 2 37.5 5.6 0
Hydrocarbons

o 24~hr (1b/day) 14.8 175 0

o Annual (tom/year) 2 1.6 0.9 0

1. Particulate removal is 907 with the afterburner installed on the
incinerator.

2. Assume operations occur 7 months/year; 31 days/month




TABLE E11.3.3.2: CONSTRUCTION ACTIVITIES WATANA STAGE I DAM

Required Spillway Excavations (Apfi140ctober)

32,650 tons/day excavated during peak period

Rock hauling to conveyor (l-mile round trip over 1 percent silt

Soil hauling to conveyor (4-mile round trip over 1l percent silt
haul road) using 40-cy haul trucks at 20 mph vehicle speed

Product hauling to dam site (l-mile round trip over washed gravel
haul roads) using 40-cy haul trucks at 10 mph vehicle speed

Gravel screening plant (wet process, 100 ton per hour capacity)

)
o Rock drilling and blasting
o Rock loading to haul trucks
o
haul road (using 40-cy trucks at 20 mph vehicle speed
o Conveyor loading
Borrow Area D (April-October)
o 11,650 tons per day excavated during peak period
.0 Spoil material removal and reclamation
o Product removal by dragline
o Product loading onto haul trucks
o
o Dumping into conveyor
o] Conveyor to dam site loading area
Borrow Area D Conveyor Toe (April-October)
o Conveyor unloading to stockpiles
o Stockpile loading to haul trucks
o
Borrow Area E (April-October)
o 6,500 tons per day excavation rate during peak year
o Wet gravel excavation by dragline
o Wet gravel dumping into stockpiles
o Ten-day working stockpile
o
o Washed gravel loading into trucks
o

Hauling to dam site (5-mile round trip over washed gravel haul
road) using 40-cy haul trucks at 15 mph vehicle speed

Damsite Operations

00 OO0

Fill placement and compaction (April-October)
Watering of fill

Discing and scarifying

Concrete batch plant (1,000 ton per hour capacity)

Construction Camp

3,338 peak population (single status, married, families)

o
] o 3 MW of emergency diesel electrical generation
o 9.9 ton/day refuse incinerator




TABLE E11.3.3.3

ASSUMED PEAK YEAR EXCAVATION QUANTITIES

WATANA DAM
Embankment Assumed
?uantity Haul Spoil
cubic Quantity Material
Borrow Area Fill Type yards/day) (tons/day) (tons/day)
Required Rockfill 20,300 32,650 Negligible
Spillway
Excavation
D Impervious 5,900 11,650 1,000
Fill
3 Filter and 4,000 6,500 Negligible

Shell Fills




TABLE E11.3.3.4

ASSUMED EXCAVATED SOIL PROPERTIES

WATANA DAM

Silt Content

Borrow Area (percent)
Spillway (rockfill) : 1‘
D (impervious soil) 10
E (gravel) 5 (before washing)

0.25 (after washing)

Spoil Material 30

(percent)

15 (as excavated)
5 (after stacking)




TABLE E11.3.3.5: DISTRIBUTION OF CONSTRUCTION EQUIPMENT FOR CONSTRUCTION
OPERATIONS DURING PEAK YEAR OPERATIONS WATANA DAM

Required Spillway Excavations:

Borrow Area D:

Borrow Area E:

Ve

Borrow Area D Conveyor Toe:

Dam Placement Area:

General Haul Roadeaiﬂtenance:

WwWhowww w — = =W = N M

N

40~cy haul trucks
D8 dozers
Front loaders

40-cy haul trucks
12-cy draglines
D8 dozers

D8 push cats

40~cy haul trucks
12-cy draglines
D8 dozers

D8 push cats

40~cy haul trucks

D8 roller cats
D8 push cats
D8 dozers
Water trucks
Motor graders

Water trucks

Motor graders

—_—




TABLE E11.3.3.%6

WATANA DAM 1/

LISTING OF ASSUMED EMISSION FACTORS AND MITIGATIONS

Assumed Applied
Mitigation and

Spillway Same as spoil hauling
Rock Hauling

Access Same as spoil hauling
Roads
Exposed Same as storage piles
Area

Operation Emission Factor Efficiency

Spoil 0.01 1bs/ton None

Removal :

Spoil K(0.0018)(s/5)(U/5)(H/5) 1bs/ton Minimize drop

Dumping (M/2)2(Y/6)0'33 distance

Drilling 0.22 1bs/hole Bag filter; 90

percent control

Blasting 25-78 1bs/blast None

Product 0.01 1bs/ton' None

Removal

Product Same as spoil dumping

Loading

Storage 1.7(S/1.5)((365-p)/235) (f/15) Coherex; 50
~Piles percent control

Conveyor K(0.0018)(s/5)(U/5)(H/10) Minimize drop

Dumping (M/2)2

Spoi1 K(5.9)(s/12)(5/30) (W/3)0-7(w/4)0.5 Chemical binders;

Hauling 85 percent control

Chemical binders;
85 percent control

Chemical binders;
85 percent control

Reseeding and
chemical binders;
75 percent reduc-
tion in affected
area :

T/ Emission Factor Reference: Coloradc Health Department 1984,



TABLE E11.3.3.7: WORST CASE 24-HOUR EMISSIONS DURING DAM CONSTRUCTION

_ Spillway - Borrow D Dam Fill Construction
Operatich Exdavation Borrow|D Toe Area Borrow E Area Camp

|

FugitivéiDust:(lbs/day)

Overburden Handling 0 40 | 0 0 0 0
Drilling - 5 0 | 0 0 0 0
Blasting . 52 0 0 0 0 0
Product Removal % 13 117 0 0 0 0
Product Hauling 442 305 32 31 0 0
Fill Placement and ’ .

Spreading ; 0 1 2 0 10 0
Exposed;Afea Wind : ,

Erosion: 6 13 1 4 25 25
Storage?Pile Wind . ‘

Erosiong 0 0 0 10 0 0

Traffic 0 0o 0 0 0 84

Total Fugitive Dust
lbs/day 498 476 35 45 35 109

Tailpipe Emissions (lbs/déy)

Particulates 82 35 23 26 24 0

H
i
H
i
!
i
!
|
i

 Nitrogen Oxides 2,286 970 697 773 328 160




TABLE E11.3.3.8:

ANNUAL AVERAGE EMISSIONS (TONS/YEAR) DURING DAM CONSTRUCTION

Spillway Borrow D Dam Fill Construction

Operation Excavation Borrow D Toe Area Borrow E Area Camp
Fugitive Dust (1lbs/day)
Overburden Handling 0 62.8 0 0 0 0
Drilling 13.6 0 0 0 0 0
Blasting 5.5 0 0 0 0 0
Product Removal 0.8 7.6 0 0 0 0
Product Hauling 6.6 9.6 1.0 1.0 0 0
Fill Placement and

Spreading 0 0 0 0.2 0.6 2.4
Exposed Area Wind

Erosion 0 0 0 0.2 0.0 1.3
Storage Pile Wind

Erosion 0 0 0 0.2 0 0
Traffic 0 0 0 0 0 1.3
Total Fugitive Dust

lbs/day 498 476 35 45 ~35 109
Tailpipe Emissions (1lbs/day)
Particulates 82 35 23 26 24 0
Nitrogen Oxides 2,286 970 697 773 328 160




STARILITY CATEGORY 1

WIND SPEEDR WIND SPEED WIND SPEED WIND SPEED WIND SPEED' WIND SPEEL i
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY S CATEGORY & ..
DIRECTION ( 0.7500MPS) ( 2.5000MPS) ( 4.3000MPS) ( &.8000MPS) ( 9.5000MFS) (12, SC00MPS)
(DEGREES) .
0. 000 0.0017793&  0.00000000  0.00000000 0,00000000 0,00000000 0.,00000000
© 22.500 0.005014%4  0.00000000  0,00000000 0.00000G000 0.00000000 0.000000C0
45.000 0.00485280 0.00000000 0,00000000 0©.00000000 0.00000000 0.00000000
67.500 0.00632951 0.00000000 0.00000000 0.00000000 0.00000000 0.00000G000
$0.000 0.00711743 0.00000000 0,00000000 0.00000000 0,00000000 0,00000000
112,500 0.00873503 0.00000000 0.00000000 0.000000G00 0.00000000 0.00000000
135, 000 0.00566160 0.00000000 0.00000000 0.00000000 0.00000000 ©0.00000000
157.500 0.00396312 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 :
180. 000 0.00363960 0.00000000 0,00000000 0,00000000 0.00000000 0.00000000 '
202.500 0,00250728 0.00000000 0.00000000 0.00000000 0,00000000 0.00000000 :
225.000 0.00283020 0.00000000 0,00000000 0.00000000 0.00000000 0.00000000
247.500 0.00394312 0.00000000 0.00000000 0.000000G0 0,00000000 0,00000000 I
270.000 0.00552336 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 :
292,500 0.00355872 0,00000000 0.00000000  0.00000000 0.00000000 0.,00000000
315.000 0.00202200 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
337.500 0.,00452928 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
STABILITY CATEGORY 2 }
WIND SPEEDl WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY I CATEGORY 2 CATEGURY 2 CATEGORY 4 CATEGORY S CATEGORY 6
DIRECTION ( 0.7500MPS) ( 2.S5000MPS) ( 4.3000MPS) ( £.8000MPS) ( 9.5000MPS) (12,5000MPS) ]
(DEGREES)
0. 000 0.00024264 0.00271168 0.,00000000 0.00000000 0,00000000 0,00000000
22.500 0.0017793& 0.00622775 0.00014174  0.00000000¢  0,00000000 0O.00000000 ’
45.000 0.00194112 0.01172759 0.00000000 (©.00000000 0.00000000 0.00000000 .
67.500 0.00372042 0.01042351 0.00024264 0.00000000 ©.00000000 ©.00000000C
0. 000 0.00372048 0.01520543 0.0001&174 0.000C0000 0.00000000 0.00000000
112.500 0.0021837&6 0.01342¢07 0,00016176 0.0000000¢ 0,00000000 0.00000000
135. 000 0.00044704 0.00477192 0.00000000 0.00000000 0.00000000 ©.00000000
157.500 0,000242¢4 0.00153672 0.00000000 0.00000000 0.00000000 O, 00000000
180, QOO 0.00016176 0.00177936 0,00000000 0,00000000 0,00000000 0.00000000
202,500 0,00064704 0,00226464 0,00000000 0,00000000 0.00000000 0.C0000000
225.000 0.00080820 0,00250722 0.00000000 0.0000G0000 0.00000000 0,00000000
247,500 0.00129408  0,00541896 0.000242464 0.00008088 0,00000000 0, 00000000
270.000 0.003477&4 0.00994823 0.00016176 0.0001617& 0.000000060 0.0G000CCG0 T
292,500 0.00028948  0.00642215  0.0000€082 0.00000000 0.00000000 ©.00000000
315. 000 0.00048523 0,00250728 0.0000£083 0.00000000 0,00000000 0,00000000
337.500 0.0005641&  0.00339674  0.00003088 0.00000000 0.00000000 0.00000000
STABILITY CATEGORY 3 1
WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEEL'* WIND SPEEL
GATEGORY~1 CATEGORY 2 CATEGORY-3 CATEGORY 4. CATEGORY .S CATEGORY & |
DIRECTION (. 0.7500MPS) ( 2.5000MPS) ( 4.3000MPS) ( 6.8000MPS) ( 9.5000MPS<) (12, SO0COMPS)
(DEGREES)
0,000 - 0.00032352---0,.0024646904----0..00032352----0..00000000-..0,.00000000.. 0..0000000C. e oo - }
22.500 0.00072792 0.00703455 0.00606&00  0.00000000  0,00000000  0.00000000
4570007 0700161760 070111614307 0076247 1070000000 0——070000¢000 0500000 00O~ - - l
67.500 0.00347794 0,01512455 0.01819799 0,0001&£176  0.00000000  0.00000000 )
90. 000 0.00321408 0,01430103 0.013&6871 0.00024264 0.00000000 0.00000000 .
112,500 0.00169848 0,.00800711 0.00452928 0.00000000 0.00000000 0. 000QOCO0
135.000 0.000464704 0.00218376 0.00121320 0.00000000 0.00000000 0.00000000 .
157.3500 0.00000000  0.00056616 0.00024244 0.00000000  Q.00000000 0.0CCGOOCCC
180. 000 0.00008033 0.0004%528 0.00008023 0.00000000 0.00000000 0.00000CCCC
202.500 0.00000000 0.000&£4704 0,00014£176 ° 0.0000000C¢  0,00000000  ©.00000GO0 :
225,000 0.00032352 0.000£0880 0.00072792 0,00000000 0.00000000 0.00GCOCO0
247.500 0.00113232 0.00547934 0.00485280 0.00032352 0,0G0000000 0.00000CQ0 . !
270.000 0.00121320 0,01164671 0.01099967 0.00040440 0.00000000 0.,00000000
292.500 0.00072792 0.00582336 0.00380136 0.00000000 0.G0000000 0.00000000 )
--315..000 0.00048528.. 0.00064704 7.0,00056616..70.00000000... 0..00000000._..0. 00000000 S P
3%7.500 0.000564616 0.00307344 0.00283080 0.0000000C¢ 0.00000000 0.00000000 i

TABLE E11.3.4.1

Joint Frequency Distribution for 1984

HARZA-EBASCO

SUSITNA JOINT VENTURE




DIRECTION
(DEGREES)
0.000
22.500
45.000
&7.500
$0.000
112.500
135. 000
157.S00
180. 000
202.500
225.000
247.500
270.000
272,500
315,000

33E7..500

DIRECTION
(DEGREES)
0.000
22.500
45.000
&7.500
90. 000
112.500
135.000
157.500
180. 000
202.500
225.000
247.500
270,000
292.500
315.000
337.500

DIRECTION
(DEGREES)
0.000
22.500
45.000
67.500
90.000
112,500
135.000
157.500
180.000
202.500
225.000
247.500
270.000
292.500
315.000
337.500

STABILITY CATEGORY 4

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEELD

CATEGORY 1 CATEGCRY 2

CATEGORY 2

CATEGORY 4

CATEGORY S CATEGORY &

( 0.7S00MPS)( 2.5000MPS)( 4,3000MPS)( &.B000MPS)( 9.S5000MPS)(12.S000MPS)

0.000323%2 0,00770559
0.00121320 0.01180247
0.0009705& 0.014396463
0.00177936 0.012%4079
0.00194112 (.01132219
0.00129403 0.00509544
0.0004852&8 0.00040440
0.0001&176  0.000080S8
0.00003088 0.0001617¢4
0.00000000 0.0001617¢&
0. 00008022  0.00048522
0.00024264 0,00282020
0.00024244 0.013102S8S
0.000£4704  0.002815%1
0.00048522 0.0009705¢&
0. 00032352 0.0023140&

0.00129408
0.004461016
0.01407311
0.028585062
0,01&67421%
0.0029925¢&
0.00032352
0.0001617¢4
0.0001&17¢&
0.00000000
0.000242¢44
0.00647039%
0.0143157%S
0.00574248
0.00040440Q
. 00177936

0. 00003088
0.00134024
0. 0083303
0. 06009279
0.03955029
0.00145584
0.000080€8
0. 00000000
0.00000000
0.00000000
0.00000000
0.00711743 .
0.00824975
0.00250728
0. 00000000
0.000827L8

STABILITY CATEGORY S

0.00000000 0.00000000
0.00000000¢ 0,00000000
0.00000000 0.00000000
0.00121220 0.00000000
0.0017793¢ 0.000030&E
0.00000000 0.000000CC
0.00000000 0.00000000
0.00000000 0.00000000
0.0000000C 0.00000CG00
0.00000000 0.00000000
0.00000000 C.00000000
0.00000000 0.00000000
0.000000060 0,00000000
0.00016176 0.00003032
0.00000000 0.00000000
0.000000060 0, 00000000

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED

CATEGORY 1 CATEGORY 2

CATEGORY 3

CATEGORY 4

CATEGORY S CATEGORY &

( 0.7500MPS) ( 2.S000MPS)( 4.3000MPS)( 6.BO00MPS) ( 9.S000MPS) (12.5000MPS)

0.00153672 0.018460238
0.00153672 0.02159494
0.00347734 0.0186B326
0.00441016  0.01747007
0.00258816 0.01924942
0.00161760 0.00711743
0.00032352 0.00105144
0.00016176 0.00056616
0.00000000 0,00040440
0.00008088 0.00032352
0.00016176 0.00064704
0.000S6416 0.00307344
0.00315432 0.00984673S
0.00141760 0.0187646414
0.00072792 0.00452928
0.000564616 0.008894679

0.00000000
0. 00000000
0.000242464
0.00032352
0.00024264
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00008083
0.00000000
0. 00000000
0.00000000

0. 00000000
0.00000000
0.00000000
0.00016176
0. 00008088
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00008088
0.00000000
0.00000000

STABILITY CATEGORY &

0.00000000 0.00000000
0.00000000 9,00000000
0.00000000 0,00000000
0.00000000 0.00000000
0.00000000 0,00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0,00000000
0.00000000 0.00000000
0. 00000000 0.00000000
0.00000000 0.00000000

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 3 CATEGORY 4 CATEGORY S CATEGORY &
( 0.7S00MPS) ( 2.5000MPS) ( 4.3000MPS)( &.8000MPS) ( 9.S000MPS) (12,.S000MPS)

CATEGORY 1 CATEGORY 2

0.00357327 0.00000000
0.00938207 0.00000000
0.01447751 0.00000000
0.01407311 0.00000000
0.014463927 0.00000000
0.005823346 0.00000000
0.002183746 ~ 0.00000000
0.00040440 0.00000000
0.00080880 0.00000000
0.000970546 0.00000000

0.00121320 0.00000000"

0.00234552 0.00000000
0.0064703% 0.00000000
0.01067615 0.00000000
0.00501456 0.00000000
0.00784535. 0.00000000

0.00000000
0. 00000000
0.00000000
0, 00000000
0. 00000000
0. 00000000
0.00000000
0. 00000000
0.00000000
0.00000000
0. 00000000
0.00000000
0. 00000000
0. 00000000
0. 00000000
0.00000000

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0,00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000
0.00000000 0.00000000

TABLE El11.3.4.1 CONT.

Joint Frequency Distribution for 1984

HARZA=EBASCO

SUSITNA JOINT VENTURE
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TABLE E11.3.4.2

Hourly Wind Data for August

13, 1984

RARZA=EBASCO %

SUSITNA JOINT VENTURE




TABLE E11.3.4.3

SUMMARY OF PREDICTED WORST CASE IMPACTS AT PROJECT BOUNDARY

Allowable
PSD Class
Pollutant and Predi%t?9 Impact A]]owgb]e ASAAQS II Ingcrement
Averaging Time (ug/m°)~ (ug/m?) (ug/m3)
Particulate Matter
o Annual 1.6 60 19
o 24-Hour 2/ 30.2 150 37
Sulfur Dioxide
o Annual 0.9 80 20
o 24-Hour 2/ 8.9 365 91
o 3-Hour 2/ » 1,300 512
Nitrogen Oxides |
0 Annual 15.0 100 None

Established

1/ Does not include background po]]ugant concentratiops:
TSP - 5.0 ug/m3; S02 - 2.0 ug/m°; NOx - 2,0 ug/m°.

2/ Second highest calculated value during summer season.
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HARZA-EBASCO

SUSITNA JOINT VENTURE

Predicted Annual Average TSP Impact (ug/m3)
(Note: Does Not Include 5 ug/m3 Background Value)

FIGURE E11.3.4.1
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Predicted 2nd Highest 24-Hour TSP Impacts (ug/md)
(Note: Does Not Include 5 ug/m3 Background Value)
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