
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































AERIAL PHOTO OF THE JAY CREEK REGION, SHOWING 
LICK SITES. ARROW INDICATES TRUE NORTH. THE LICK 

SITES ARE NUMBERED AS FOLLOWS 
1. Ravine 5. East Ridge 
2. Downstream 6. Upstream 
3. Cabin Ridge 7. North Bluff FIGURE E. 3.4.18 

4. Bluff 
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o'i!!!!!!!!!!!!!!'!!!!!!!!Si'o iiiiiiiiiiiiiiiiiiiiiiiiiiliizo MILLS 

ERVED HOME RANGES OF WOLVERINES IN THE MIDDLE AND UPPER SUSITNA 
. . -

BASINS BASED ON LOCATION OF RADIO-COLLARED ANIMALS, 1980-1982 
SOURCE:ADFaG 982M FIGURE E.3.4.21 



SOUR~E: GIPSON 11 ol. 1982 

AERIAL TRANSECTS FOR FURBEARERS (A) AND 
CHECkPOINTS FOR OrTTER AND MINK SIGN (OM) 

I I 

.-;. 

0 5 10 MILES 
SCALE ~~~~--~ 

FIGURE E.3.4.22 



0~~~~10----~20 UILES 
SCALE 'F 

NOT : SEE TABLE E.3:4.3 FOR RED FOX DEN CLASSIFICATION SYSTEM. 

LOCATION AND CLASSIFICATION OF FOX DENS 
SOURCE: GIPSON eta . 1982 

LEGEND: 

® PRIMARY SITE 

e SECONDARY SITE 

0 PRIMARY ALTERNATE SITE 

A TERTIARY SITE 

a SHELTER SITE 

FIGURE E.3.4.23 



SOURCE: KESSEL ot al. li82o 
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LOCATIONS OF! 12 BIRD CENSUS PLOTS 
IN THE MIDDLE SUSITNA RIVER BASIN 
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PROPOSED ACCESS 
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FIGURE E . 3.4.Z4 
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SOURCE : KESSEL at I. 1982 a 

LOCATIONS OF IMPORTANT LAKES AND LAKE GROUPS SURVEYED 
FOR WATERFOWL IN THE MIDDLE SUSITNA BASIN FIGURE E.3.4.25 
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ABUNDANCE PATTERNS OF EIGHT SMALL MAMMAL SPECIES 
RELATIVE TO VEGETATION TYPES AT 42 SITES IN THE 

SUSITNA RIVER BASIN, ALASKA JULY 29-AUGUST 30,1981 FIGURE E. 3.4.29 
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KNOWN GOLDEN EAGLE NESTING LOCATIONS 

IN THE MIDDLE BASIN, SUSITNA RIVER DRAINAGE 

(updated, 1984) 
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nesting locations discovered during 
1984 surveys 
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areas of exposed bedrock where 
it may be possible to construct 
artificial nesting cliffs 

cliffs where artificial nest sites 
may be provided to compensate 
for losses of golden eagle nest­
ing locations 



KNOWN BALD EAGLE NESTING LOCATIONS 

IN THE MIDDLE BASIN, SUSITNA RIVER DRAINAGE 

(updated, 1985) 

10 15mi 

10 15 km 

• 

areas of habitat where artificial nest 
sites and nesting structures may be 
provided to compensate for losses 
of bold eagle nesting locations 

nesting locations discovered during 
1984 surveys 
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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 Ell.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 Operate from the Alaska Department of Environmental 
Conservation (ADEC), because regulated pollutants including fugitive 
dust will be emitted during construction from specific sources 
(incinerator, concrete batch plant, aggregate screening plant, campsite 
oil heaters, and emergency diesels generators) formally regulated by 
the federal and state governments. It is anticipated that 'the air 
quality analyses shown in Appendix Ell.3 will suffice as the technical 
documentation for the permit. 

5.2 - Existing Conditions (***) 

851008 

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 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 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 

E-3-5-1 



measured TSP concentration at the Watana field camp was less than 
10 ug/m3, 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 
established by the USEPA (EPA 1979a, 1981). 

5.3 - Expected Air Pollutant Emissions (***) 

5.3.1 - Point Emission Sources (***) 

The following processes will produce stack emissions of air 
pollutants: 

o campsite refuse incinerator; 

o campsite emergency electrical generator; and 

o c'Oncrete batch plant. 

The refuse incinerator will burn all refuse from the construction 
camp. Based on a peak labor force-2,6-25, -with an additional 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 tised to provide power 
to the construction camp during line power outages. It is 

·-----~~--as-sumed-t-hat--3-~MW -of- erne rgency-powe r-wi-1+-be--requi red-·for- rough-! y 
five percent of the seven-month per year construction period. 

The concrete batch plant will have a 1,000 ton per hour capacity. 
Emissions will be controlled using either water sprays or fabric 
filters. 

The predicted emissions from the above processes were calculated 
1JS:i,p.g_AP~4.2_.E!ID:i.l?.l!:iQ.!Lfa~_f:_9J;"_!;l_. (E!'AJ_2ZZ'Q) • __ .Th_E! __ p~_gc::Jj,gt:E!.cl_24-.::-llQJJ~-
emission rates and the ted annual emission rates 

each process are 

5.3.2 - Fugitive Dust Emissions (***) 

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

·· emitted fronf·ea.Clr s-oil -e:xcav-,ation o!:l~tation, along the haul 
roads, and from the ·earthfill embankment placement operat.ions • 
. Th-e ·pred.lc.l:ed. -excavation operaffons, ha-1.1f.fr1.l.ck ·us.age~ and dam 
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construction operations that will generate fugitive dust are 
described in detail in Appendix E11.3. The fugitive dust emis­
sion rates were calculated by applying the most recent emission 
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factors (CDH 1984) to the proposed construction 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 proj~ct 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, S02, and NOx 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 E11.3. 

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 Environmental 
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 quality 
permitting for the Watana Stage I Dam construction. The following 
permitting steps have been completed: 

o May 3, 1984 - Applicant notifies ADEC of construction plans for 
Watana Dam. 

851008 E-3-5-3 



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. 
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TABLE E.3.5.1: AVERAGE MONTHLY WEATHER CONDITIONS 
DURING 1983/1984 

MONTH Temperature (°C) Precipitation (mm) 

Jan -12.5 2.8 

Feb -10.0 2.8 

Mar -5.0 2.4 

Apr -1.1 2.4 

May 5.3 15.2 

Jun 10.5 39.4 

Jul 12.2 113.4 

Aug 9.0 117.8 

Sep 4.7 8.0 

Oct -7.1 4.2 

Nov -10.7 0.2 

Dec -10.4 7.0 

Annual 316 mm 

Sauce: R&M Consultants ·1985. 

Wind Speed (m/sec) 

3.7 

4.3 

2.9 

2.5 

2.6 

2.7 

2.7 

2.5 

2.5 

3.0 

3.3 

4. 7 



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

Pollutant Micrograms per Cubic Meter 

TSP 10 (24-hr. average) 

SOz 13 (24-hr. average) 

NOx 14 (annual average) 

co 575 (annual average) 

ll Ambient air monitoring is required to support a permit application 
unless the existing concentrations or the predicted ambient air quality 
impacts are less than the levels in this table. 

11 18 AAC 50.510 (b)(1)-(4) 
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TABLE E.3.5.3: 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 (lb/day) 13.9 139.0 240.0 

o Annual (ton/year) 2. 1.5 0.7 25.6 

SOz 

o 24-hr (lb/~ay) 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 (lb/day) 346.0 1,042.0 0 

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

Hydrocarbons 

o 24-hr (lb/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 
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TABLE E.3.5.4: WORST CASE 24-HOUR EMISSIONS DURING DAM CONSTRUCTION 

Borrow 'l 
D Dam Construction J 

Spillway Borrow ·Toe Borrow Fill Camp 
Operation Excavation D Area E Area ) 

) 

Fugitive Dust (lbs/day) 

J Overburden Handling 0 40 0 0 0 0 

Drilling 5 0 0 0 0 0 

l Blasting 52 0 0 0 0 0 

Product Removal 13 117 0 0 0 0 
'r*l 

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 

~J 
Storage Pile Wind 

Erosion 0 0 0 10. 0 0 

] Traffic 0 0 0 0 0 84 
·-----···-- ---· - ---~--~~ -----

Total Fugitive l Dust , 1 b s Ida y 498 476 35 45 35 109 

Tailpipe Emmissions (lbs/ day) 

1 Particulates 82 35 23 26 24 0 

----------------~-~-~E?gen Q_xides_ 2,286 970 697 773 328 160 l ---------~-----------·--------------·---

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

Pollutant and Predicted Im¥act Allowable ASAAQS 
Averaging Time (ug/m3)1 (ugfm3) 

Particulate.Matter 

o Annual 1.6 60 
o 24-Hour.£/ 30.2 150 

Sulfur Dioxide 

o Annual 0.9 80 
0 24-Hour 2/ 8.9 365 
0 3-Hour .£7 1,300 

Ni t.rogen Oxides 

o Annual 15.0 100 

1/ Does not include· background pollutant concentrations: 
TSP - 5.0 ugfm3; SOz - 2.0 ug/m3; NOx- 2.0 ugfm3. 

11 Second highest calculated value during summer season. 

PROJECT BOUNDARY 

Allowable 
PSD Class 
II Increment 

(ugfm3) 

19 
37 

20 
91 

512 

None 
Established 



I 
I 6 - REFERENCES 

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



---• 1981i. Susitna Hydroelectric Project. Annual Progress Report 
Big Game Studies, Part II: Moose- Downstream 

• 1982a. Statement of Policy on Mitigation of Fish and Game ---Habitat Disruptions. Juneau, Alaska • 

---• 1982b. Susitna Hydro Aquatic Studies. Phase I Final Draft Stock 
Separation Feasibility Report. Adult Anadromous Fisheries Project. 
Prepared for Alaska Power Authority • 

~--

• 1982d. Susitna Hydroelectric Project. Phase I Final Report. Big 
Game Studies: Dall Sheep. Vol. VIII • 

• 1982e. Susitna Hydroelectric Project. Phase I Final Report. Big ---.·Game Studies: Black Bear and Brown Bear, Vol. VI • 

• 1982f. Susitna Hydroelectric Project. Phase I Final Report; Big ---.Game Studies: Wolf Vol. V • 

• 1982g. Stream Crossings by Transmission Line: Healy-Ester. ---Letter from J. Hallberg to N.B. Hemming. October 29, 1982 • 

• 1982h. Susitna Hydroelectric Project. Phase I Final Report. Big 
---Game Studies: Caribou. Vol. IV • 

---• 1982i. Moose Survey Procedures Development. Pittman Robertson 
Proj. Final Report. 66 pp • 

---• 1982j. Susitna Hydroelectric Project. Phase I Final Report, Big 
Game Studies: Moose- Downstream. Vol. II. Anchorage, Alaska. 114 
PP• 

---• 1982k. Susitna Hydroelectric Project. Phase I Final Report. Big 
Game Studies: Moose- Upstream. Vol. III. Anchorage, Alaska. 119 
PP· 

• 1982m. Letter of K. Schneider, Research Coordinator, ADF&G, to ---R. Moho, Alaska Power Authority, February 16, 1982 • 

---• 1982q. Draft Data Table for 1982 Anadl."'omous Fish Investigations 
in_the Susitna River. Letter from T.W. Trent to L.L. Moulton, 
Woodward-Clyde Consultants, ··November·2, 1982·· 

___ • 1982s. Preliminary 1982 Smolt Trap Data. Letter from T.W. Trent 
to L.L. Moulton, Woodward-Clyde Consultants, November 29, 1982. 

851022 E-3-6-2 

.. ~ 



\ 
I I 

! 

l 
I I 

\ 1 

I. j 

i J 

---. 1982t. Susitna Hydroelectric Project. Phase I Final Report. Big 
Game Studies: Wolverine. Vol. VII. Alaska Department of Fish and 
Game • 

• 1983a. Susitna Hydro Aquatic Studies. Phase II Final Data ---Report. Volume 2. Adult Anadromous Fish Stu dies, 1982. Prepared 
for Alaska Power Authority, Anchorage • 

• 1983b. Susitna Hydro Aquatic Studies. Phase II Basic Data ---Report. Vol. 5. Upper Susitna River Impoundment Studies, 1982. 
Prepared for Alaska Power Authority • 

• 1983c. Susitna Hydroelectric Project. Phase --- II Progress 
Prepared for Report. Big Game Studies: Caribou. Vol. IV. 

Alaska Power Authority. 

• 1983e. Susitna Hydro Aquatic Studies. Phase II Basic Data ---Report. Winter Aquatic Studies (October 1982-May 1983). Prepared 
for Alaska Power Authority • 

• 1983f. Susitna Hydroelectric Project. Phase II Progress Report. ---Big Game Studies: Dall Sheep. Vol. VIII • 

---• 1983g. Susitna Hydroelectric Project. Phase II Progress Report. 
Big Game Studies: Wolf. Vol. V. Prepared for Alaska Power 
Authority • 

---• 1983h. Susitna Hydroelectric Project. Phase II Progress Report, 
Big Game Studies: Wolverine. Vol. VB I. Prepared for Alaska Power 
Authority. 

• 1983i. Susitna Hydroelectric Project. Phase II Progress Report, ---Big Game Studies: Moose -Upstream. Vol. III. Prepared for Alaska 
Power Authority. 141 pp. 

____ • 1983j. Susitna Hydroelectric Project. 
Report, Big Game Studies: Belukha Whale. 
Alaska Power Authority • 

Phase II Progress 
Vol. IX. Prepared for 

• 1983k. Susitna Hydro Aquatic Studies. Phase II Basic Data ---Report. Vol. 4. Aquatic Habitat and Instream Flow Studies, 1982. 
Prepared for Alaska Power Authority. 

---• 19831. Susitna Hydroelectric Project. Phase II Annual Progress 
Report. Big Game Studies: Black Bear and Brown Bear. Vol. VI. 
Prepared for Alaska Power Authority • 

---• 1983m. Susitna Hydro Aquatic Studies. Phase II Final Data 
Report. Vol. 3, Resident and Juvenile Anadromous Fish Studies on 

851022 E-3-6-3 



---

---

---

the Susitna River Below Devil Canyon, 1982. Prepared for Alaska 
Power Authority. 

• 1983n. Synopsis of the 1982 Aquatic Studies and Analysis of fish 
and Habitat Relationships. Prepared for Alaska Power Authority • 

• 1983o. Personal communication. Letter of K. Schneid'er, Research 
Coordinator, to S. Fancy, LGL Alaska Research Associates Ltd., 
January 2~, 1983 • 

• 1983p. Susitna Hydroelectric Project. Phase II Progress Report. 
Big Game Studies: Moose- Downstream. Vol. II. Prepared for 
Alaska Power Authority. 

·• 1984a. Susitna Hydro Aquatic Studies. Report No. 4. Access and ---. Transmission Corridor Aquatic Investigations (July-October, 1983). 
Prepared for Alaska Power Authority • 

• 1984b. Susitna Hydro Aquatic Studies. Report No. 3. Chap. 7. An ---. Evaluation of Chum and Sockeye Salmon Spawning Habitat in Sloughs 
and Side Channels of the Middle Susitna River. Prepared for 
Alaska Power Authorfty. 

___ • 1984c. Susitna Hydro Aquatic Studies. Report No. 2. Resident 
and Juvenile Anadromous Fish Investigations (May-October, 1983). 
Part II: The Distribution and Relative Abundance of Juvenile 
Salmon in the Susitna River Drainage Above the Chulitna River 

. __ . _ ~-· __ Co-g_fJue_g~_Eh .. Draft •. _X_~~Qareci. for ___ ~las~__.?_<:>..!_~~ul:!i.?_rit__y_. _ . . 

---• 1984d. Susitna Hydroelectric Project. 1983 Annual, Report. Big 
Game Studies, Wolf Vol. v. Prepared for Alaska Power Authority • 

---• 1984e. Tyonek Subsistence Salmon Fishery, 1983. Division of 
Commercial Fisheries. Soldotna, Alaska • 

• 1984f. Susitna Hydroelectric Project. 1983 Annual Report. Big 
~~~ - Ga:nfe st·u·dies: wo·tverine,; vo·L VII·· · Prepared for Alaska Power 

---• 1984g. Susitna Hydroelectric Project. Final Report. Big Game 
Studies: Belukha Whale. Vol. IX. Prepared for Alaska Power 
Authority • 

---• 1984h. Susitna Hydro Aquatic Studies. Report No. I. Adu_U __ _ 
Anadromous Fish Investigations, May-October," -1983 • Prepared for 
Alaska Power Autho·ri-t~y.·· ---·--··-~··--- · 

• 1984i. Susitna Hydro Aquatic Studies. Report No. 3. Aquatic ---Habitat and Instream Flow Investigation, (May-October, 1983). 

851022 E- 3-6-4 

\ .r 

. J 

.l 

l 
-~ 

I ~~ 



I 
' l 

I i 

! 

' J 

Chapter 1. Stage and Discharge Investigations- 1984. Prepared for 
Alaska Power Authority • 

• 1984j. Susitna Hydroelectric Project. Phase II Final Report. Big ---Game Studies: Dall Sheep. Vol. VIII. Prepared for Alaska Power 
Authority • 

• 1984k. Susitna Hydroelectric Project. 1983 Annual Report. Big ---Game Studies: Moose- Downstream. Vol. II. 116 pp. Prepared for 
Alaska Power Authority • 

• 1984m. Susitna Hydroelectric Project. 1983 Annual Report. Big ---Game Studies: Moose - Upstream. Vol. III. Prepared for Alaska 
Power Authority • 

• 1984n. Susitna Hydroelectric Project. 1983 Annual Report. Big ---Game Studies: Black Bear and Brown Bear. Vol. VI. Prepared for 
Alaska Power Au~hority • 

• 1984o. Susitna Hydroelectric Project. 1983 Annual Report. Big 
-----Game.Studies: Caribou. Vol. IV. Prepared for Alaska Power 

Authority • 

• 1984p. Upper Cook Inlet Management Report to the Alaska Board of ----Fisheries. Upper Cook Inlet Data Report No. 84-8 • 

• 1984q. Susitna Hydro Aquatic Studies. Report No. 3. Aquatic 
---~Habitat and Instream Flow Investigations (May-October 1983). 

Chapter 5. Eulachon Spawning Habitat in the Lower Susitna River. 
Prepared for Alaska Power Authority • 

---~ 

• 1984r. Susitna Hydro Aquatic Studies. Report No. 3 •. Aquatic 
Habitat and Instream Flow Investigations (May-October 1983). 
Chapter 6. An Evaluation of Passage Conditions for Adult Salmon in 
Sloughs and Side Channels of the Middle Susitna River. Prepared 
for Alaska Power Authority. 

• 1984s. Susitna Hydro Aquatic Studies. Report No. 3. Aquatic ---Habitat and Instream Flow Investigations (May-October 1983). 
Chapter 8. Evaluation of Chum Salmon Spawning Habitat in Selected 
Tributary Mouth Habitats of the Middle Susitna River. Prepared for 
Alaska Power Authority • 

----• 1984t. Susitna Hydro Aquatic Studies. Report No. 3. Aquatic 
Habitat and Instream Flow Investigations (May-October 1983). 
Chapter 9. Habitat Suitability Criteria for Chinook, Coho and Pink 
Salmon Spawning in Tributaries of the Middle Susitna River. 
Prepared for Alaska Power Authority. 

851022 E-3-6-5 



---• 1984u. Susitna Hydro Aquatic Studies. Report No.3. Aquatic 
Habitat and Instream Flow Investigations. Chapter 3. Continuous 
Water Temperature Investigations. Prepared for Alaska Power 
Authority • 

---• 1984v. Susitna Hydro Aquatic Studies. Report No. 3. Instream 
Flow Investigations. Chapter 2. Channel Geometry Investigations 
(May-October 1983). Prepared for Alaska Power Authority • 

• 1984w. An Atlas to the Fish and Wildlife Resources Element for ---the Susitna Area Planning Study. 1:500,000 Scale. Habitat 
Division, Anchorage, Alaska • 

---• 1985a. Susitna Hydro Aquatic Studies. Report No. 5. Winter 
·Aquatic Investigations. Vol 1. An Evaluation of the Incubation 
Life-Phase of Chum Salmon in the Middle Susitna River, Alaska 
(September 1983 -May 1984). Prepared for Alaska Power Authority • 

---• 1985b. Susitna Hydro Aquatic Studies. Report No. 6. Adult 
Anadromous Fish Investigations (May-October 1984). Prepared for 
the Alaska Power Authority. 177 pp. and Appendices. 

___ • 1985c. Susitna Hydro Aquatic Studies. Report No. 7. Resident and 
Juvenile Anadromous Fish Investigations (May-October 1985). 
Prepared for Alaska Power Authority • 

---• i985d. Susitna Hydro Aquatic Studies. Hydrological 
Investigations at Sele_cted Low.er SusitnaJHver Stuciy S:i.t~s. Task 
36 Support Technical Report. Prepared for Alaska Power Authority • 

---• 1985e. Susitna Hydroelectric Project. 1984 Annual Report. Big 
Game Studies: Caribou. Vol. IV. Prepared for Alaska Power 
Authority. Preliminary Draft. 

___ • 19851. Susitna Hydro Aquatic Studies. Addendum to Report No. 3. 
Chapter 6. Salmon Passage Validation Studies (August-October 
1984). Prepared for Alaska Power Authority. 

·• 1985n. Susitna Hydroelectric Project. Big Game Studies: Black __,...,.--
and Brown J3eai: Preliminary-Draft~- Prepared for Alaska Power 

·- - --Authority;· Anchorage • 

---• 1985o. Susitna Hydroelectric Project, 1984 Annual Report. Big 
Game Studies: Moose- Upstream, Vol. III. Prepared for Alaska 
Power Authority. 

851022 E-3-6-6 

l 

. J 



I 
, I 
\ .. 

. l 
\ j 

j 

Alaska Department of Natural Resources. 1977. Susitna Basin 
Bibliography. Alaska. 

1979. Susit na River Basin Bibliography • 

• 1982b. Matanuska-Susitna-Beluga Cooperative Planning Program: --- Land Use Issues and Preliminary Resource Inventory. Vol. I • 

• 1985. Susitna Area Plan. Division of Land and Water Management, ---Anchorage, Alaska. 

Alaska Office of Coastal Management. 1982. Local Planning for Wetlands 
Management: A Manual for Districts in the Alaska Coastal 
Management Program. 

Alaska Power Authority. 1983a. Susitna· Hydroelectric Project. 
Application for Federal Energy Regulatory Commission License. 
Project No. 7114 Exhibit E, Volume 5. Anchorage, Alaska • 

• 1983b. Susitna Hydroelectric Project. Application for Federal ---Energy Regulatory Commission License, Project No. 7114. Anchorage, 
Alaska • 

• 1984a. Alaska Power Authority Comments on the Federal Energy ---Regulatory Commission Draft Environmental Impact Statement of May, 
1984. Volume 6, Appendix IV- Temperature Simulations, Watana and 
Devil Canyon Reservoirs • 

• 1984b. Evaluation of Alternative Flow Requirements. Anchorage, ---Alaska. 

---• 1984d. Alaska Power Authority Comments on the Fedewral Energy 
Regulatory Commission Draft Environmental Impact Statement of May, 
1984. Vol. 2B. Anchorage, Alaska. 

• 1984e. Alaska Power Authority Comments on the Federal Energy ---Regulatory Commission Draft Environmental Impact Statement of May, 
1984, Volume 7, Appendix V- Stream Temperature. Anchorage, 
Alaska • 

• 1984f. Alaska Power Authority Comments on the Federal Energy ---Regulatory Commission Draft Environmental Impact Statement of May 
1984, Volume 8, Appendix VI- Ice Model. Anchorage, Alaska • 

---• 1984g. Alaska Power Authority Comments on the Federal Energy 
Regulatory Commission Draft Environmental Impact Statement of May 
1984, Volume 9, Appendix VII - Slough Geohydrology Studies. 
Anchorage, Alaska. 

851022 E-3-6-7 



_____ • 1984h. Fish Mitigation Plan • 

• 1985a. Erosion and Sedimentation Control. Best Management 
----Practices Manual • 

• 1985b. Oil Spill Contingency Planning. Best Management Practices ----Manual • 

• 1985c. Liquid and Solid Waste. Best Management Practices Manual. ---
• 1985d. Fuel and Hazardous Material. Best Management Practices 

----Ma nua 1 • 

---• ·1985e. Water Supply. Best Management Practices Manual. 

----• 1985f. Susitna Hydroelectric Project, Hi-Vol Monitoring Program. 
FinalReport. January 1985 • 

• 1985g. Middle River Fish Mitigation Plan. Draft. Anchorage, ---Alaska • 

• 1985h. Susitna Hydroelectric Project. Staged Construction 
---Pre-Filing Consultation Package. Filed with FERC May, 1985. FERC 

Project No. 7114. 

• 1985i. Susitna Hydroelectric Project, Mitigation Plan for 
--'""'Wildlife and Botanical Resources. Draft. LGL Alaska Research 

Ass.ocia.t.es.,Lnc .•. E.t"~.Rarg_ci_f.Q.t" .. Alaska Power Al.!.thorit:y_.._ __ 

Allen, D.L. 1979. Wolves of Minong - Their Vital Role in a Wild 
Community. Houghton Mifflin Company, Boston. 

·Alt; G.L. 1984. B·lack Bear ·cuo Mor·tality Due to Flooding of Natal Dens. 
Journal. of Wildlife Management. 48: 1432-1434. 

Alyeska Pipeline Service Company. 1974. Environmental and Technical 
·-- ------·-~ .. -·~------- --------------~---·-s-tipiil~~fti-Oii-C(i-mp ri-a nce--A~s-ses·siiient:·----·nocument----·f·o -r-·~-eh-e·-~T·ra~r.'fS;;;;-A-la ·s-kEr-----.. 

pt-pe-tt-n·e-s·y·st·em-. -vo·l---;-I-;--A-lye·s·ka-Pi-p·di-ne-s·ervi·ce-eo-, -A-n·cho·ra·ge,-::-,---­
Alaska • 

• 1975a. Erosion control Field Manual. Report No. EV-002.5A. ----Alyeska Pipeline Service Co. Anchorage, Alaska • 

• 1975b. Contingency Plan for Alyeska Pipeline Service Co • 
...,---

Anchorage, Alaska. 4th Edition. · 

American Fisheries Society. 1979. A Review of the EPA Redbook: Quality 
Criteria for Water. American Fisheries Society. Water Quality 
Section. Bethesda, Maryland. 

851022 E-3-6-8 

.] 

~J 

l 



: I 
, I 

r ) 

! 

I I 
I I 

I I 
l 

I l 

i J 

I 
I I 

Andersen, R. 1971. Effect of Human Disturbance on Dall Sheep. Alaska 
Cooperative Wildlife Research Unit. Quarterly Report 23(3): 23-27. 
University of Alaska, Fairbanks. Alaska. 

Anderson, J. 1985. Personal communication. Denali National Park, 
National Park Service. Telephone conversation with J. Wilder, 
Harza/Ebasco Susitna Joint Venture, June 8, 1985. 

Anderson, J.E., S.R. Ekman, B. Lunden, H.C. Olsen, T. Ziegler and 
G. Ostrem. 1972. English Summary of Sediment Transport Studies at 
Selected Glacial Streams in Norway. Vassdragsdirecktoratet 
Hydrologist. Report 1/72. Avdeling, Oslo, Norway. pp 110-131. 

Anderson, S.H. 1979. Changes in Forest Bird Species Composition Caused 
-by Transmission-Line Corridor Cuts. American Birds 33(1): 3-6. 

Anderson, S.H., K. Mann and H.H. Shugart. 1977. The Effects of 
Transmission-Line Corridors on Bird Populations. The Ameri.can Mid­
land Naturalist 97(1): 216-221. 

Archibald, W.R. 1980. Marten Progress Report No. 2. Yukon Wildlife 
Branch, Yukon Territory Department of Renewable Resources. 
Unpublished report. 

Arctic Environmental Information and Data Center. 1982. Periodicity 
chart for the Susitna River Salmon. Blueline Prepared for Alaska 
Power Authority • 

• 1983. Examination of Susitna River Discharge and Temperature ---Change Due to the Proposed Susitna Hydroelectric Project. Final 
Report. 

• 1984a. Susitna Hydroelectric Project. Aquatic Impact Assessment: ---

---

---

Effects of Project-Related Changes in Temperature, Turbidity and 
Stream Discharge on Upper Susitna Salmon Resources During June 
through September. Prepared for Harza-Ebasco Joint Venture, 
Anchorage, Alaska. 

• 1984b. Assessment of the Effects of the Proposed Susitna 
Hydroelectric Project on Instream Temperature and Fishery 
Resources in the Watana to Talkeetna Reach. Prepared for 
Harza-Ebasco Joint Venture, Anchorage, Alaska • 

• 1984c. Examination of Susitna River Discharge and Temperature 
Changes Due to the Proposed Susitna Hydroelectric Project. 
Prepared for Harza-Ebasco Joint Venture, Anchorage, Alaska • 

• 1985. Assessment of the Effects of the Proposed Susitna ---Hydroelectric Project on Instream Temperature and Fish Resources 

851022 E-3-6-9 



in the Watana to Talkeetna Reach. Supplemental Report. Prepared 
for Alaska Power Authority. 

Avery, M.L., P.F. Springer and N.S. Dailey. 1978. Avian Mortality at 
Man-Made Structures; an Annotated Bibliography. USFWS Biological 
Services Program Report FWS/OBS-78/58~ 

Bailey, T.N. and E.E. Bangs. 1980. Moose Calving Areas and Use on Kenai 
National Moose Range, Alaska. Proceedings of the North American 
Moose Conference and Workshop 16: 289-313. 

Baldrige, J.E. and E.W. Trihey. 1982. Potential Effects of Two 
Alternative Hydroelectric Developments on the Fishery Resources of 
the Lower Taximina Ri ve·r, Alaska. Arctic Environmental Information 

.and Data Center, University of Alaska, and Dames and Moore 
Anchorage, Alaska. 

Ballard, W.B. 1981. Gray Wolf - Brown Bear Relationships in the 
Nelchina Basin of South-Central Alaska. In: Harrington, F.H. and 
P.C. Paquet (editors). Proceedings of the Portland Wolf 
Symposium. Portland, Oregon. 

Ballard, W.B., S.D. Miller and T.H. Spraker. 1980. Moose Calf Mortality 
Study. Final Report Federal Aid in Wildlife Restoration Projects 
W-17-9, W-17-10, W-17-11, and W-12. Alaska Department of Fish and 
Game. 

__ BaHgrd,_W.._Jh_i!.!!<i _1'_..__~~!"?~~£.!_ 1979. Unit 13 Wolf Studies. Project 
Report W-17-9, Jobs 14.8R·,-r4~9R-and.-14.10R.Alaska- Department of 
Fish and Game. 

Ballard, W.B., T.H. Spraker and K.P. Taylor. 1981a. Causes of Neonatal 
Moose Calf Mortality in South--Central Alaska. Journal of Wildlife 
Management 45(2): 335-342. 

Ballard, W.B., R.O. Stephenson and T .H. Spraker. 1981b. Nelchina Basin 
· ---- -·- -- ----------- won s t:ud-i es-;-Pr<:>'Ject- F ina·t-·Repo rt--;--w--1-7=9- and-W--1-7--1-0.--A-la-ska------ ----

De-par-tment-o-f-Fi-sh-a-nd-Game-..-----------------------

• 1980. Upper Susitna Valley Moose Population Study. Project Final ---Report, W-17-9, W-17-10 and W-17-11. Alaska Department of Fish and 
Game. 

Ballard, W.B. and K.P. Taylor. 1978. Upper Susitna River Moose 
·Population Study. Federal''Aid in·Wildlife Restoration ProJect. 

- ------F:hial Report--·W-1-7-9-and w:..-17.::.10. Job 1-. 20R, -Alaska .:Department of 
Fish and Game • 

---• 1980. Upper Susitna Valley Moose Population Study. Project Final 
Report, W-17-9, W-17-10 and W-17-11. Alaska Department of Fish and 
Game. 

851022 E-3-6-10 

l 

·l 



l 

i i 

' 1 

i 

' I 
I 
J 

' I 
I 

I 
I 

! \ 
i 

i I 

, I 

Bams, R.A. 1967. A review of the literature of the effects of changes 
in temperature regime on developing sockeye salmon eggs and 
alevin. Journal of the Fisheries Research Board of Canada, 
Manuscript 949: 00.14-22. 

Banfield, A.W.F. 1974. The Mammals of Canada. University of Toronto 
Press, Toronto, Ontario, Canada. 

Banfield, A.W.F. and R.D. Jakimchuk. 1980. Analyses of the 
Characteristics and Behavior of Barren-Ground Caribou 1n Canada. 
Polar Gas Project. 

Barash, D.D. 1974. The Social Behavior of the Hoary Marmot (Marmota 
caligata). Animal Behavior 22: 256-261. 

Barber, S.R., H.A. Stelfox and J.D. Boden. 1975. Churchill River Study 
(Missinipe Probe): Wildlife (Saskatchewan). Final Report No 28 
Fish and Wildlife Branch; Department of Tourism and Renewable 
Resources. 

Barrett, B.M. 1975a. December Investigations on the Upper Susitna River 
Watershed Between Devil Canyon and Chulitna River. Alaska 
Department of Fish and Game. Unpublished. 

_____ • 1975b. January Investigations in the Upper Susitna River 
Watershed Between Devil Canyon and Chulitna River. Alaska 
Department of Fish and Game. Unpublished. 

_____ • 1975c. February Investigations in the Upper Susitna River 
Watershed Between Devil Canyon and Chulitna River. Alaska 
Department of Fish and Game. Unpublished. 

Barry, T.W. 1961. Some Observations of Moose at Wood Bay and Bathurst 
Peninsula, NWT. Canadian Field-Naturalist 75(3): 164-165. 

Barry, T.W. and R. Spencer. 1976. Wildlife Response to Oil Well 
Drilling. Canadian Wildlife Service Program Note No. 67. 

Bates, D.W. and J.G. VanDerwalker. 1964. Exploratory Experiments on the 
Deflection of Juvenile Salmon by means of Water and Air Jets. Fish 
Passage Research Program, U. S. Bureau of Commercial Fisheries. 
Seattle, Washington. 

Baxter, R.M. 1977. Environmental Effects of Dams and Impoundments. 
Annual Review of Ecological Systems 8: 225-283. 

Baxter, R.M. and P. Glaude. 1980. Environmental Effects of Dams and 
Impoundments in Canada: Experience and Prospects. Canadian 
Bulletin of Fisheries and Aquatic Sciences; Bulletin 205 
Department of Fisheries and Oceans. Ottawa, Canada. 

851022 E-3-6-11 



Beak Consultants Ltd. 1979. Summary of Impacts of Linear Facilities on 
Northern Ecosystems: A Literature Review. Beak Consultants, Ltd., 
Calgary, Alberta. Prepared for Environmental Protection Service 
and Department of Supply and Services. 

Bechtel Civil and Minerals Inc. 1981. Chakachamna Hydroelectric 
Project. Interim Report. San Francisco, California. Prepared for 
Alaska Power Authority. 

Bee, J.W. and E.R. Hall. 1956. Mammals of Northern Alaska on the Arctic 
Slope. Miscellaneous Paper No. 8., University of Kansas Museum of 
Nautral History. 

Behlke, C.E. 1980. Sensitive Wildlife Areas of the Northwest Alaskan 
·Gas Pipeline Corridor. Letter to E. A. Kuhn, NWA, July 15. 

Bell, M. C. 1973. Fisheries Handbool.< of Engineering Requirements and 
Biological Criteria (Revised 1980). Prepared for Fisheries­
Engineering Research Program, Corps of Engineers, North Pacific 
Division, Portland, Oregon. 

Bell, M.A., R.C. Francis and A.C. Havens. 1985. Pelvic Reduction and 
Its Directional Asymmetry in Threespine Sticklebacks from the Cook 
Inlet Region, Alaska. Copeia. 1985(2): 437-444. 

Bellrose, F.C. and L.G. Brown. 1941. The Effect of Fluctuating Water 
Levels on the Muskrat Population of the Illinois River Valley • 
.Io_u_rnaJ of WildLife M_agag~D!<:;t1t ~=- _206-~g. 

Bente, P.J. 1981. Nesting Behavior and Hunting Activity of the 
Gyrfa leon, Falco rusticotus, in South-Central Alaska. Unpublished 
M.S. Thesis, University of Alaska, Fairbanl.<s. 

Bergerud, A.T. 1972. Food Habits of Newfoundland Caribou. Journal of 
Wildlife Management 36: 913-923. 

···-----~---~--- ----- -· ~-- -- --- · ----·---------~--;--rg-74-a·-~---u-ec-·t i-ne·- -of~--· ca-r--tb-ou--·-:tn- -·No-r·t·h·--Am·e r·i·c·a-F o·t·to w·i-u-g·--·se·t-t-1-e me-nt- -.-----------­

--------=====journ-a-.I:-o-f-wi-td-I-ife-Man·ageme-nt-:3·8-(-4-)-:-'l-5-7--7-7-8-;-.------------

1974b. The Role of the Environment in the Aggregation Movement 
and Disturbance Behavior of Caribou. In: Geist, V. and F. Walther 
(editors). The Behavior of Ungulates and Its Relation to Man . 

• 1980. A Review of the Population .. Dynamics oLCaribou_and Wild ---Reindeer in North America. In: Reimers, E., E. Gaare and S. 
Skjenneberg (editors). Reindeer/Caribou Symposium II, Roros, 
Norway. 

851022 E-3-6-12 

. J 



! l 
i J 

Bergerud, A.T., R.D. Jakimchuk and D.R. Carruthers. 1984. The Buffalo 
of the North: Caribou (Rangifer tarandus) and Human Developments. 
Arctic 37: 7-22. 

Berns, V.C., G.C. Atwell and D.L Boone. 1977. Brown Bear Movements and 
Habitat Use at Karluk Lake Kodiak Island. In: Martinika C.J 
Martinika arid K.L. McArthur (editors), Bears- Their Biology and 
Management. 

Beschta, R.L. and W.L. Jackson. 1979. The Intrusion of Fine Sediments 
into a Stable Gravel Bed. J. Fish. Res. Bd. Can. 36: 204-210. 

Bishop, R.H. 1969. Preliminary Review of Changes in Sex and Age Ratios 
of Moose and Their Relation to Snow Conditions on the Tanana 

··Flats, Alaska. Paper presented at 6th Annual North American Moose 
Committee Meeting, Febrary 3-5, Kamloops, British Columbia. 

Bishop, R.H. and R.A. Rausch. 1974. Moose Population Fluctuations ~n 
Alaska, 1950-1972. Naturaliste Candien 101: 559-593. 

Bliss, L.C. and R.W. Wein. 1972. Plant Community Responses to 
Disturbances in the Western Canadian Arctic. Canadian Journal of 
Botany 50: 1097-1109. 

Bodaly, R.A., R.E. Reeky and R.J.P. Fudge. 1984. Increase in Fish 
Mercury Levels in Lakes Flooded by the Churchill River Diversion, 
Northern Manitoba. Canadian J. Fish. Aquatic Sci. 41: 682-691. 

Boelter, D.H. and G.E. Close. 1974. Pipelines in Forested Wetlands. 
Journal of Forestry 72: 561-563. 

Bohme; V.E. and E.R. Brushett. 1979. Oil Spill Control in Alberta. 1977 
Oil Spill Conference (Prevention, Behavior, Control, Cleanup). New 
Orleans, Louisiana, American Petroleum Institute, Environmental 
Protection Agency, U. S. Coast Guard. 

Bonar, R.L. 1985. Personal communication. Biologist, British Columbia 
Ministry of Environment, Wildlife Branch. Meeting with R. 
Fairbanks, Harza-Ebasco Susitna Joint Venture, April 18, 1985. 

Bormann, F.H., T.G. Siccaman, G.E. 
The Hubbard Ecosystem Study: 
Stratum. Ecol. Mongr. 4u. 

Likens, and R.H. Whittaker. 1970. 
Composition and Dynamics of the Tree 

Bos, G.N. 1973. Nelchina Caribou Report. Federal Aid in Wildlife 
Restoration Project, W-17-4 and W-17-5. Alaska Department of Fish 
and Game. 

851U22 E-3-6-13 



• 1974. Nelchina and Mentasta Caribou Reports. Federal Aid in ---Wildlife Restoration Project, W-17-5 and W-17-6. Alaska Department 
of Fish and Game. 

Bovee, K.D. 1982. A Guide to Stream Habitat Analysis Using the Instream 
Flow Incremental Methodology. Instream Flow Information Paper No. 
12. U.S. Fish and Wildlife Service. 

Bovee, K.D. and R. Milhous. 1978. Hydraulic Simulation in Instream Flow 
Studies Theory and Techniques. Instream Flow Information Paper No. 
5. Cooperative Instream Flow Service Group. U.S. Fish and 
Wildlife Service, Fort Collins, CO. 130 pp. 

Boyce, M.S. 1974. Beaver Population Ecology in Interior Alaska. M.S • 
. Thesis, University of Alaska, Fairbanks. 

Bradt, G.W. 1947. Michigan Beaver Management. Michigan Department of 
Conservation, Game Division. 

Bredthauer, S. and B. Drage. 1982. Susitna Hydroelectric Project. Task 
3. Hydrology: River Morphology. Prepared for Acres American 
Incorporated and the. Alaska Power Authority. 

Brett, J.R. 1952. Temperature Tolerance in Young Pacific Salmon, Genus 
Oncorhynchus. J. Fish. Res. Bd. Canada 9(6): 265-32 pp. 

Broadbooks, H.E. 1965. Ecology and Distribution of the Pikas of 
Wl!sh!_ng1otl an~ _Alask!J!_._ A'lllE:I'~f~n ~~~!<!!ld_ N~tural~ ~-~--- 7 ~-: 299-335. 

Brooks, R.P. and W.E. Dodge. 1981. Identificaton of Muskrat (Ondatra 
zibethicus) Habitat in Riverine Environments. Proceedings of the 
Worldwide Furbearer Conference. 

Brown, J.M. 1972. The Effects .of Overstory Removal Upon Surface Wind in 
a Black Spruce Bog. Research Note NC-137 United States Forest 
Service, St. Paul, Minnesota. 

-----'Brown-, -t.H-. -and-D-. -Ama·don-. -1-968-. -E-a·g-l·e·s-, -Hawks-a·nd-F-a-1-ea-ns-a-f-the- ------------···· 
World. Volume 2. Country Life Books. Hamlyn Publishing Group, 
Ltd. 

Brown, R.N. 1974. Aspects of Vocal Behavior of the Raven (Corvus corax) 
in Interior Alaska. M.S. Thesis, University of Alaska, Fairbanks. 

Brown, R~W., R~S. Johnston, B·.;Z• Richardson a.nd E.E. Former. 1978a. 
Rehabilitation of Alpine- Disturbances:- Beartooth P-lateau Montana. 
In: Proceedings of the Workship on Revegetation of High Altitude 
Disturbed Lands. Colorado State University Information Service 
No. 21. Fort Collins, Colorado. 

851022 E-3-6-14 

-j 



, I 

I I 
I I 
I : 

! .i 

i 
! 

i 

I 
.) 

I 
\ J 

, I 

Brown, R.W., R.S. Johnston and K. Van Cleve. 1978b. Rehabilitation 
Problems in Alpine and Arctic Regions. In: Reclamation of 
Drastically Disturbed Lands. USGPO: 1979-67-019/66 Reg. 8. 

Buckley, J.L. and W.L. Libby. 1957. Research and Reports on Aerial 
Interpretation of Terrestrial Bioenvironments and Faunal 
Populations. Tech Report 57-32, Arctic Aeromedica 1 La bora tory. 
Fairbanks, Alaska. 

Bunnell, F.L. and D.E.N. Tait. 1978. Population Dynamics of Bears and 
Their Implications. International Conference on Population 
Dynamics of Large Mammals. Logan, Utah. 

Burger, C. and L. Swenson. 1977. Environmental Surveillance of Gravel 
·Removal on the Trans-Alaska Pipeline System With Recommendations 
for Future Gravel Mining. Special Report Series, No. 13, Joint 
State Federal Fish and Wildlife Advisory Team. Alaska. 

Burger, C.V., D.B. Wangaard, R.L. Wilmont, and A.N. Palmisano. 1982a. 
Salmon Investigation in the Kenai River, Alaska. U.S. Fish and 
Wildlife Service National Fishery Research Center, Alaska Field 
Station. Anchorage, Alaska. 

Burns, J.W. 1970. Spawning Bed Sedimentation Studies in Northern 
California Streams. Calif. Fish and Game 56(4): 253-270. 

Buskirk, S.W. 1983. The Ecology of Marten in Southcentral Alaska. 
Ph. D. Thesis, University of Alaska, Fairbanks. 131 pp. 

Bustard, D.R. and D.W. Narver. 1975. Aspects of the Winter Ecology of 
Juvenile Coho Salmon (Onchohynchus kisutch) and Steelhead Trout 
(Salmo gairdneri). Journal of the Fisheries Research Board of 
Canada, Volume 32. 

Butler, L. 1940. A Quantitative Study of Muskrat Food. Can. Field Nat 
54: 37-40. 

CRREL. 1980. Environmental Engineering and Ecological Baseline 
Investigations Along the Yukon river, Prudhoe Bay Haul Road. U.S. 
Army Corps of Engineers, Report 80-19. Hanover, New Hampshire. 

Cade, T.J. 1960. Ecology of the Peregrine and Gyrfalcon Populations ~n 
Alaska. University of California Publications in Zoology 
63: 151-290. 

Calef, G.W. 1980. Status of Rangifer in Canada: II Status of Rangifer 
in the Northwest Territories. Proceedings of the 2nd International 
Reindeer/Caribou Symposium. Roros; Norway. 

851022 E-3-6-15 



• 19dl. Caribou and the Barren-Lands. Canadian Arctic Resources ---Committee. Firefly Books LTD., Ontario. 

Calef, G.W., E. DeBock and G. Lortie. 1976. The Reaction of Barren­
Ground Caribou to Aircraft. Arctic 29: 201-212. 

Calkins, D.G. 1979. Marine Mammals of Lower Cook Inlet and the 
Potential for Impact from Outer Continental Shelf Oil and Gas 
Exploration, Development and Transportation. Special Report 
Prepared for Alaskan Outer Continental Shelf Environmental 
Assessment Program. Juneau, Alaska. 

Calkins, D.G. and K.W. Pitcher. 1978. Population Assessment, Ecology 
and Trophic Relationships of Steller Sea Lions in the Gulf of 

··Alaska. In: Environmental Assessment of the Alaskan Continental 
Shelf, Annual Reports of Principal Investigation Vo.lume I, 
Receptors - Mamma1s 

Cameron, R.D. and K.R. Whitten. 1978. Third Interim Report on the 
Effects of the Trans...;A1aska Pipeline on Caribou Movements. 
Special Report No. 22. __ Joint State/Federal Fish and Wildlife 
Advisory Team. Anchorage, Alaska • 

• 1979. Seasonal Movements and Sexual Segregation of Caribou ---Determined by Aerial Survey. Journal of Wildlife Management 43: 
626-533 • 

• l9ai.J~ .. ln_fluence ofthe Trans-Alaska Pipeline Corridor on the 
==--Local Dist~ib~tiol1 ~f-C;,;.rib~~. -in: ··E·. Reimer-s, E~-Gaare and s. 

Skjenneberg (editors). Proceedings of the 2nd International 
Reindeer/ Caribou Symposium. September 1979. Roros ,- Norway. 

Carbyn, L.N. 1968. Overwintering Birds Observed Along the Mackenzie 
Great Slave Lake Highways. Arctic 21: 294-297 • 

• 1974. Wolf Population Fluctuations in Jasper National Park. 
==~-.. ATbe-rta;··can:aaa·.:-Btotogtca:·tcan·seYvatio·n··6·:···94=10t-;---------------------------

Carl, E.A. 1962. Ecology of the Arctic Ground Squirrel, Citellus 
parryi. Terrestrial Mammals Investigation, Ogotnuk Creek-Cape 
Thompson and Vicinity. Part B. Final Report University of Alaska 
Department of Biological Science. Prepared for United States 
Atomic Energy Commission. 

Carling, P.A. 1984. Deposition of Fine and Coarse Sand in an Open-Work 
Gravel --Bed-. Can.---J.--F-ish.-A(pJat-. Sci-.--41:- 263-270.---

Carruthers, D. R., R. D. Jakimchuk and C. Linkswiler. _1984. Spring and 
Fall Movements of Nelchina Caribou in Relation to the Trans-Alaska 
Pipeline. Prepared for Alyeska Pipeline Service Co. lOlpp. 

851022 E-3-6-16 



i 1 
I I 

II 
I j 

I 
) 

I I I_ 

, I 

Chapin, F.S. 1980. Effects of Clipping Upon Nutrient Status and Forage 
Value of Tundra Plants in Arctic Alaska. In: E.Reimers, E.Gaare 
and S. Skjenneberg (Eds.). Proceedings of the 2nd International 
Reindeer/Caribou Symposium. Roros, Norway. 

Chapin, F.S. and G.R. Shaver. 1981. Changes in Soil Properties and 
Vegetation Following Disturbance of Alaskan Arctic Tundra. Journal 
of Applied Ecology 18: 605-617. 

Chapin, F.S. and K. Van Cleve. 1978. Nitrogen and Phosphorus 
Distribution in an Alaskan Tussock Tundra Ecosystem: Natural 
Patterns and Implications for Development. In: D. C. Adriano and 
I.L. Brisbin (editors). Environmental Chemistry and Cycling 
Processes. United States Department of Energy. Washington, D.C. 

Chapin, F.S. and M.C. Chapin. 1980. Revegetation of an Arctic Disturbed 
Site by Native Tundra Species. Journal of Applied Ecology 
17: 449-456. 

Chapin, F.S., K. Van Cleve and L.L. Tieszen. 1975. Seasonal Nutrient 
Dynamics of Tundra Vegetation at Barrow, Alaska. Arctic and Alpine 
Res. Vol. 7; No. 3: 209-226. 

Chapman, R.C. 1977. The Effects of Human Disturbance on Wolves (Canis­
. lupus L.). M.S. Thesis. University of Alaska. Fairbanks, Alaska. 

Chatelain, E.F. 1951. Winter Range Problems of Moose in the Susitna 
Valley. Proceedings of the Alaska Science Conference 2: 343-347. 

Child, K.N. 1983. Railways and Moose in the Central Interior of British 
Columbia: A Recurrent Management Problem. Alces 19: 118-135. 

Clark, J.W. and T.M. Campbell. 1977. Short-Term Effects of Timber 
Harvests on Pine Marten Behavior and Ecology. Unpublished report. 
USDA Forest Service. 

Coady, J.W. 1974. Influence of Snow on Behavior of Moose. Naturaliste 
Canadien 101: 417-436 • 

• 1982. Moose (Alces alces). In: Chapman; J.A. and G.A Feldhammer ---(editors). Wild Mammals of North America: Biology, Management and 
Economics. The John Hopkins University Press. Baltimore, Md. 

·Cole, G.F. 1971. Preservation and Management of Grizzly Bears ~n 
Yellowstone National Park. Bioscience 21: 858-864. 

Colorado Health Department. 1984. Fugitive Particle Emissions 
Guidelines. July 1984. 

851022 E-3-6-17 



Commonwealth Associates Inc. 1982. Anchorage-Fairbanks Transmission 
Intertie; Environmental Assessment Report. Prepared with 
assistance from DOWL Engineers and Kevin-Waring Associates for the 
Alaska Power Authority. 

Combs, B.O. 1965. Effects of temperature on the development of salmon 
eggs. Progressive Fish Culture 27: 134-137. 

Conant, B. and R. King. 1981. Alaska-Yukon Breeding Pair Survey--1981. 
Pacific Waterfowl Flyway Report 80 U.S. Fish and Wildlife 
Service. 

Conard, H.A. 1979. How to Know the Mosses and Liverworts. Wm.C. Brown 
Co. Philadelphia, Pennsylvania. 

Conn, J. S. and J .A. De Lapp. 1982a. Changes in Weed Species Assemblage 
with Increasing Field Age. Agroborealis • 

• 1982b. Weed Species Shifts with Increasing Field Age in Alaska. ---Weed Science. 

Cooper, A.C. 1965. The Effect of Transported Stream Sediments on the 
Survival of Sockeye and Pink Salmon Eggs and Alevins. Int. Pac. 
Sal. Fish. Comm. Bulletin No. 18. 71 pp. 

Cornelius, B. 1985. Personal communication. Acting Chief Ranger, 
Curencanti National Park, Colorado. Telephone conversation with R. 
J..in_<isay, Harz~/_Ebasco Susitna Joint Venture, February 4, 1985. 

Cowan, I. Met. and C.J. Guiguet. 1956. The Mammals of British Columbia. 
British Columbia Province Museum Handbook II. 

Cowardin, L.M., V. Carter, F.C. Golet and E.T. LaRoe. 1979. 
Classification of Wetlands .and Deep Water Habitats of the United 
States. Publication FWS/BS-79-31. United States Fish and Wildlife 
Service. 

--------Gt"a-i-gh-ead-,-F-.-G.-l-9-7-6-.-G.r-izz.l¥-Bear-Ranges._and....Mo_v..ement_as_D_e_t_er.mine_d_b_y: 
Radio-Tracking. In: J.R. Pelton, J.W. Lentfer and G.E. Folks 
(eds.) Bears- Their Biology and Management. IUCN Publ New Ser. 
No. 40. 

Craighead, J.J. 1980. A Proposed Delineation of Critical Grizzly Bear 
Habitat in the Yellowstone Region. Bear Biology Association, 
Monograph Series, No. 1. 

Craighead, J.J. and F.C. Craighead. 1972b. Grizzly Bear--Major 
Relationships in Yellowstone National Park. Proceedings of the 
International Conference on Bear Research and Management. Calgary, 
Alberta. 

851022 E-3-6-18 

·] 



I 

i 

I I 

I \ 

i 
I 

I . 
i '. 

IJ 

I 
I 

\ J 

l ,, 
\ '; 

i ! 

lJ 

Craighead, J.J., F.C. Craighead and J. Summer. 1976. Reproductive 
Cycles and Rates in the Grizzly Bear, Ursus arctos horribilis, of 
the Yellowstone Ecosystem. In: Pelton, M.R., J.W. Lentfer and G.E 
Folk (editors). Bears- Their Biology and Management. 

Craighead, J.J., J.R. Varney and F.C. Craighead. 1974. A Population 
Analysis of the Yellowstone Grizzly Bears. Bulletin 40, Montana 
Forest and Conservation Experiment Station, University of Montana. 
Missoula, Montana. 

Craighead, J.J. and J.A. Mitchell. 1982. Grizzly Bear (Ursus arctos). 
In: J.A. Chapman and G.A. Feldhamer (editors). Wild Mammals of 
North America: Biology, Management, Economics. The John Hopkins 
University Press. Baltimore, Maryland. 

Craighead, J.J. and J.S. Sumner. 1980. Grizzly Bear Habitat Analysis. 
Section 2: Evaluation of Grizzly Bear Food Plants; Food 
Categories and Habitat. Wildlife-Wildlands Institute University of 
Montana. Missoula, Montana. 

Crum, H. 1976. Mosses of the Great Lakes Forest. University Herbarium, 
University of Michigan, Ann Arbor, Michigan. 104pp. 

Cumming, H.C. 1974. Moose Management in Ontario from 1948 to 1973. 
Naturalistie Canadie~ 101: 643-687. 

Curatolo, J.A., M.S. Boyce, M.A. Robus, R.H. Kacyon. 1981. Aquatic 
Furbearer Habitat Survey- Final Report. Alaska Biological 
Research, Fairbanks, Alaska. Prepared for U.S. Forest Service. 
Contract No. 53-0109-0-0052 

Curtis, J.T. and R.P. Mcintosh. 1951. An Upland Forest Continuum in the 
Prairie-Forest Border Region of Wisconsin. Ecology 32: 476-496. 

D.B. Lister & Associates, Ltd. 1980 Stream Enhancement Guide. Province 
of British Columbia, Ministry of Environment, Vancouver, B.C. 

Dabbs, P.L., W. Friesen and S. Mitchell. 1974. Small Mammal Study. 
Arctic Gas Biological Report Series, Pipeline Vegetation. 

Darnell, R.M., W.E. Pequegnat, B.M. James, F.J. Benson, and R.A. 
Defanbqugh. 1976. Impacts of Construction Activities in G Wetlands 
of the United States. U.S. EPA Office of Research and Development, 
Corvallis Environmental Research Laboratory. 

Davis, J.L. 1978. History and Current Status of Alaska Caribou Herds. 
In: Klein, D.R. and R.G. White (editors). Parameters of Caribou 
Population Ecology in Alaska. Proceedings of a Symposium and 
Workshop Biological Papers. University of Alaska, Special Report 
No. 3. 

851022 E-3-6-19 



Davis, J.L. and A.W. Franzmann. 1979. Fire-Moose-Caribou 
Interrelationships: A Review and Assessment. Proceedings of the 
North American Moose Conference and Workshop 15: 80-118. 

Davis, J.L., R. Shidler, and R.E. LeResche. 1978. Fortymile Caribou 
Herb Studies. Pittman-Robertson Projects W-17-6 and W-17-7, Final 
Report. Alaska Department of Fish and Game, Anchorage. 153 pp. 

Davis, J.L., P. Valkenourg and H.V. Reynolds. 1980. Population Dynamics 
of Alaska's Western Arctic Caribou Herd. In: Reimers; E.; E. 
Gaare and s. Skjenneberg (editors) Proceedings of the 2nd 
International Reindeer/Caribou Symposium Roros, Norway. 

DeBrugn, M. and 
. (Thymallus 
Territory. 

P.M. McCart. 1974. Life History of the Grayling 
arcticus) in Beaufort Sea Drainages in the Yukon 

In: Arctic Gas Biological Series. Volume 15. 

DeVos, A. 1952. Ecology and Management of Fisher and Marten in Ontario. 
Technical Bulletin. Department of Lands and Forests. Ontario • 

• 1960. Behavior of Barren-Ground Caribou on Their Calving ---Grounds. Journal of Wildlife Management 24: 250-258. 

Dehoney, B. and E. Mancini. 198Z. Aquatic Biological Impacts of 
Instream Right-of-Way Construction and Characteristics of 
Invertebrate Community Recovery. Right-of-Way Symposium. San 
Diego, galifornia. 

Densmore; :R: 1979. ··Aspects or tlle See-d Ecology aT WoOCly--PTants of Ene· 
Alaskan Taiga and Tundra. Ph.D. Thesis, Duke University. Durham, 
North Carolina. 

Densmore, R. and J.C. Zasada. 1977. Germination Requirements of Alaskan 
Rosa acicularis. Canadian Field Naturalist 91: 58-62. 

Dice, L.R. 1921. Notes on the Mammals of Interior Alaska. Journal of 
Mammology 2: 20-28-.- -- -~---········ · 

Didrickson, J.C. and K.P. Taylor. 1978. Lower Susitna Valley Moose 
Population Identity Study. Federal Aid in Wildlife Restoration 
Project Final Report; W-17-8 and 9 Job 1.16R 

Doerr, J.G. 1980. Modeling the Population Decline of Two Alaskan 
Caribou Herds. In: R~imers, &. ,__E. G~ar_e_ a11.~ S. ~kjenneberg 
(editors). Proceedings of the 2nd International Reindeer/Caribou 

.Symposi-um. Roros, Norway .•. 

Dorracce, M.J. Savage, P.J. and D.E. Huff. 1975. Effects of Snowmobiles 
on White-tailed Deer. Journal of Wildlife Management 39: 563-569. 

851022 E-3-6-20 

I j 

.] 



I I 

l . 
j, 

) 

I I 
' ,J 

r 1 

! J 

Douglass, R.J., G.L. Fisher and M. Mair. 1976. Movements and Habitat 
Selection of Fur-Bearing Mammals near Chick Lake, NWT. 
Unpublished Report. Renewable Resources Consulting Services. 
Prepared for Arctic Gas Biological Reports. 

Drake, J.J. 1981. The Effects of Surface Dust on Snowmelt Rates. Arctic 
and Alpine Research 13: 219-223. 

E.W. Trihey & Associates and Arctic Environmental Information and Data 
Center. 1985. Characterization of Aquatic Habitats in the 
Talkeetna to Devil Canyon Segment of the Susitna River, Alaska. 
Prepared for Harza-Ebasco Susitna Joint Venture. Anchorage, 
Alaska. 

E.W. ·Trihey & Associates and Woodward-Clyde Consultants.Inc. 1985. 
Settlement Process lnstream Flow Relationships Report. Working 
Draft. Volume 1. Prepared for Harza-Ebasco Susitna Joint Venture. · 
Anchorage, Alaska. 

E.W. Trihey and Associates. 1984. Response of Aquatic habitat Surface 
Areas to Mainstream Dishcarge in the Talkeetna to Devil Canyon 
Reach of the Susitna River, Alaska. Prepared for Harza-Ebasco 
Susitna Joint Venture. Anchorage, Alaska. 

E.w. Trihey & Associates. 1985a. Weighted Usabie Area Forecasts for 
Juvenile Chinook in the Talkeetna to Devil Canyon Reach of the 
Susitna River. Prepared for Harza-Ebasco Susitna Joint Venture, 
Anchorage, Alaska • 

• 1985b. Responses of Aquatic Habitat Surface Areas to Mainstem 
--~-Discharge in the Talkeetna-to-Devil Canyon Reach of the Susitna 

River, Alaska. Prepared for Harza-Ebasco Susitna Joint Venture, 
Anchorage, Alaska. 

• 1985c. Summary of Hydraulic Conditions and Habitat Forecasts at -----1984 Middle River Study Sites. Prepared for Alaska Power 
Authority. 

ESSA/WELUT/LGL. 1982b. Report on Susitna Hydroelectric Project 
Mitigation Planning Workshop. Environmental and Social Systems 
Analysts; Ltd.; Western Energy and Land Use Team; U.S. Fish and 
Wildlife Service. Vancouver, B.C. 

Eager, J.T. and M.R. Pelton. 1980. Human-bear Interactions in the 
Smokey Mountains: Focus on Ursid Agression. Fifth International 
Conference on Bear Research and Management. Madison, Wisconsin. 

Ecological Analysts Inc. 1982. Lake Comanche Dissolved Nitrogen Study. 
Unpublished Report. Concord, California. Prepared for Milo Bell. 
Mukilteo, Washington. 

851022 E-3-6-21 



Edfelt, L. 1981. Personal communication. Habitat Biologist, Habitat 
Division, Alaska Department of Fish and Game. Memorandum to 
Richard Logan, Director, Habitat Division, regarding status of 
habitat regulations. September 8, 1981. 

Edwards, R.Y. 1957. Dammed Waters in a Moose Range. Murrelet 38: 1-3. 

Edwards, R.Y. and R.W~ Ritcey. 1956. The Migration of a Moose Herd. J. 
Mammal. 27: 486-494. 

Eide, S.H. 1980. Caribou Survey-Inventory Progress Report. In: Hinman, 
R.A. (editor). Annual Report .of Survey- Inventory Activities. 
Alaska Federal Aid in Wildlife Res. 

·~ 1985. Personal communication. Alaska Department of Fish and Game. 
Telephone conversation with J. Durst. Harza-Ebasco Susitna Joint 
Venture Anchorage, Alaska. September 6, 1985. 

Einstein, H.A. 1968. Deposition of Suspended Particulates 1n a Gravel 
B.ed. J. Hydraulics Division, Proceedings of the American Society 
of Civil Engineers 94: 1197-1205. 

Elgmark, K. 1976. A remnant Bear Population in Southern Norway and 
Problems ot Its Conservation. In: Third International Conference 
on Bear Research and Management: 281-299. Bingamton, New.York. 

Environaid. 1982. Biological - Ecolqgical Investigations on the Black 
Bear Creek System near Klawock, Alaska. Environaid, Juneau, 
-Aiaslia. · :Prepar-eafor ATas-Ra ·-·Power- A.umo-riey ~·----· --·--- ------···· ---

Erickson, A.W. and J .E. Nellor. 1964. Breeding Biology of the Black 
Bear. Part lw In: Erickson, A.W., J. Nellor and G.A. Petrides. 
The Black Bear in Michigan. Michigan State Agricultural Experiment 
Station Research Bulletin 4: 1-45. 

Errington, P.L., 1943. An Analysis of Mink Predation Upon Muskrats in 
----- ---- -t-he--Nort-h-Gent-r-a-1--United Sta-tes. Iowa Ag-r-icultura-L-Experiment_. __ _ 

--- ---------Statio.n.,_Res.ear.ch___Bulle.tin_32.0_:_7__9_Z- 9.2fl._. -------·--

• 1954. The Special Responsiveness of Minks to Epizootics 1n ---Muskrat Populations. Ecological Monographs 24: 377-393. 

Euler, D. 197~. Wildlife. In: Progress Report of Lakeshore Capacity 
Study for Ontario Ministry of Environment, Ministry of Housing, 

. and Ministry--of Natural Resources. - · ········ ·· - -

Everitt, R.R., N.C. Sonntag, G.T. Auble, J.E. Roelle and W.Gazey. 1982. 
Susitna Hydroelectric Project. Terrestrial Environmental Workshop 
and Preliminary Simulation Model. Prepared for Alaska Power 
Authority. 123 pp. 

851022 E-3-6-22 

\) 

_j 

. ·,) 

l l 
. .I 

l 



I' 
: ) 

: ) 
c'J 

Fancy, S.G. 1980. Spring Studies of Da11 Sheep Along the Northwest 
Alaskan Pipeline Route. Unpublished Report, LGL Alaska Research 
Associates. Prepared for the Northwest Alaskan Pipeline Company. 

Ferris, C.R. 1979. Effects of Interstate 95 on Breeding Birds in 
Northern Maine. Journal of Wildlife Management 43(2): 421-427 

Ferris, C.R., D.S. Palman and V.B. Richens. 1978. Ecological Impact of 
Interstate 95 on Birds and Mammals in Northern Maine. Maine 
Department of Transportation Technical Paper 77-12. Project No. 
58540. Augusta, Maine. 

Fischer, C.A., D.C. Thompson, R.L. Wooley and P.S. Thompson. 1977. 
Ecological Studies of Caribou on the Boothia Penisula and in the 
·District of Keewatin, NWT, 1976, with Observations on the Reaction 
of Caribou and Muskoxen to Aircraft Disturbance. Unpublished 
Report. Prepared for Polar Gas Project, Toronto, Ontario. 

Fiscus, C.H., H.W. Braham and R.W. Mercer. 1976. Seasonal Distribution 
and Relative Abundance of Marine Mammals in the Gulf of Alaska. 
Processed Report, Marine Mammal Division,National Marine Fisheries 
Service. Seattle, Washington. 

Foote, M.J. 1979. General Patterns of Forest Succession in Interior 
Alaska. Abstract. In: Proceedings of the Thirtieth Alaska Sci. 
Conf., Sept. 19-21, 1979. Fairbanks, Alaska. Amer. Assoc. Adv. 
Sci., Alaska Division, and Amer. Chem. Soc. 

Forster, R.E. 1968. The Sockeye Salmon (Onchorhynchus nerka). Bulletin 
162. Fisheries Research Board of Canada. 

Fraker, M.A., D.E. Sergeant and W. Hoek. 1978. Bowhead and White Whales 
in the Southern Beaufort Sea. Tech. Report No. 4. Beaufort Sea 
Project. Canada Department of Fisheries and the Environment. 113 
pp. 

Frank Orth & Associates Inc. 1982. Personal communication. Letter of P. 
Rogers, Vice President, to John Hayden, Acres American Inc., 
December 22, 1982 • 

• 1985. Socioeconomic Effects Projections, Staged Construction for ---the Susitna Hydroelectric Project, FY85 Air and Bus Scenario. 
Prepared for Alaska Power Authority. 

Franzmann, A.W. and R.E. LeResche. 1978. Alaskan Moose Blood Studies 
with Emphasis on Condition Evaluation. Journal of Wildlife 
Management 42: 344-351. 

851022 E-3-6-23 



Franzmann, A.W., C.C. Schwartz, and R.O. Peterson. 1980. Moose Calf 
Mortality in Summer on the Kenai Peninsula; Alaska. J Wildl. 
Manage • 44 ( 3) • 

Fraser, D., K. Arthur, J.K. Morton and B.K. Thompson. 1980. Aquatic 
feeding by Moose (Alces alces) in a Canadian Lake. Holarctic 
Ecology 3: 218-223. 

Freidman, B.F. 1981. The Ecology and Population Biology of Two Targon 
Shrubs, Lingonberry and Alpine Blueberry. Unpublished M.S. 
Thesis. University of Alaska. 

Friese, N.V. 197). Preauthorization Assessment of Anadromous Fish 
Populations of the Upper Susitna River Watershed in the Vicinity 

·of the Proposed Devil Canyon Hydroelectric Project. Alaska 
Department of Fish and Game. Cook Inlet Data Report No. i5-2. 
Anchorage, Alaska. 

Fuller, T.K. and L.B. Keith. 1980. Summer Ranges, Cover Type Use, and 
Denning of Black Bears near Fort McMurray, Alaska. Canadian 
Field-Naturalist 94{1): 80~83._ 

Gabrielson, I.N. and F.C. Lincoln. 1959. The Birds of Alaska. Stackpole 
Company and the-Wildlife Management Institute. 

Gartner, B.L. 1982. Controls Over Regeneration of Tundra Graminoids in 
a Natural and Man-Disturbed Site in Arctic Alaska. M.S. Thesis, 
Uni ver si ty. oJ ~Al a.ska , .J~'a.:i. t:'b.~n.i&§. ... 

Gasaway, W.C. and J.W. Coady. 1974. Review of Energy Requirements and 
Rumen Fermentation in Moose and Other Ruminants. Naturaliste 
Canadien 101: 227-262. 

Gatto, L.W. 1982. Reservoir Bank Erosion Caused and Influenced by Ice 
Cover. CRREL Special Report 82-31. Office of the Chief of 
Engineers, Washington, D.C. 

Geisc;-v-. -r-9-n~a-;-A-B-eh-a:vi~m:rra·I-A:"pp-ro·a-ch-to-t"h·e-Mana·gement-o·f-wi~ld---­
Ungulates. In: Duffy, E. and A.S. Watt (editors). The Scientific 
Management of Animals and Plant Communities for Conservation. 
British Ecological Society. 

• 197lb. Mountain Sheep: A Study on Behavior and Evolution. ---. University of Chicago • 

• 1975.Harassment··of Large-Mammals--and Birds;·-·Unpublished report ---prepared for the Berger Inquiry Committee. University of Calgary. 

Gersper, P.L. and S.L. Challinor. 1975. Vehicle Perturbation Effects 
Upon a Tundra Soil Plant System. In: ·Effects of Morphological, 

851022 E-3-6-24 

) 

') 

.J 

i 

' l 
' I 

' ) 

f\ 

'1 



I -
I I 

\ 

I I 

l 1 

( I 

Physical and Environmental Properties of the Soils. Proceedings of 
the Soil Science Society of America 39: 737-743. 

Gilbert, F.F. and E.E. Nancekivell. 1982. Food Habits of Mink (Mustela 
vison) and Otter (Lutra canadensis) in Northeast Alberta. Can. 
Journal of Zoology 60: 1282-1208. 

Gipson, P.S., S.W. Buskirk and T.W. Hobgood. 1982. Susitna 
Hydroelectric Project, Phase 1 Final Report: Furbearers. Alaska 
Cooperative Wildlife Research Unit. University of Alaska. 
Fairbanks. Prepared for the Alaska Power Authority. 

Glenn, L.P. 1976. Report on 1975 Brown Bear Studies. Alaska Fed. Aid 1n 
Wildlife Res. Proj. W-17-7 and W-17-8. 

Glenn, L.P., J.W. Lentfer, J.B. Faro and L.H. Miller. 1976. 
Reproductive Biology of Female Brown Bear, Ursos arctos, McNeil 
River, Alaska. In: M. Pelton, J. Lentfer and G. Folk (editors). 
Bears -Their Biology and Management. ICUN Publ. New Series, No. 
40. 

Goddard, J. 1970. Movements of Moose in a Heavily Hunted Area of 
Ontario. Journal of Wildlife Management 34: 439-445. 

Gallop, M.A., J.R. Goldsberry and R.A. Davis. 1974. Aircraft 
Disturbance to Moulting Sea Ducks, Herschel Island, Yukon 
Territory. August 1972. Arctic Gas Biological Report Series 14: 
202-231. 

Gray, P., K. Florey, J. Koerner, and R. Marriott. 1978. Coho Salmon, 
Oncorhynchus kisutch. Fluorescent Pigment Mark-Recovery Program 
for the Taku, Berners and Chilkat Rivers in Southeastern Alaska. 
Information Leaflet No 176. 

Graybill, J.P., R.L. Burgner, J.K. Gislason, P.E. Huffman, K.H. Wyman, 
R.G. Gibbons and K.W. Kurka. 1979. Assessment of the 
Reservoir-Related Effects of the Skagit Project on Downstream 
Fishery Resources of the Skagit River, Washington. Fisheries 
Research Institute, University of Washington, Seattle, 
Washington. 

Green, J .E. 1981. The Control of Wildlife Problems at Canadian 
Airports. Technical Report LGL Ltd. Prepared for Transport 
Canada. 

Green, R.G. and C.A. Evans. 1940. Studies on a Population Cycle of 
Snowshoe Hares in the Lake Alexander Area. Part 1: Gross Annual 
Census 1932-1939. Journal of Wildlife Management 4(2): 220-238. 

851022 E-3-6-25 



Grodzinski, W. and B.A. Wunder. 1975. Ecological Energetics of Small 
Mammals. In: Golley, F.B., K Petrusewicz and R. Ryszkowski 
(editors). Small Mammals: Their Productivity and the Population 
Dynamics. 

Gurevich, V.S. 1968. Paleoecology of the Late Pleistocene Small Mammal 
Community from Interior Alaska. Arctic 21: 223-244 • 

• 1980. Worldwide Distribution and Migration Patterns of the White 
--""": 

Whale (Beluga), Delphinapterus leucas. Rep. Int. Whaling Comm 30: 
465-480. 

Hagen, D.W. and J.D. McPhail. 1970. The Species Problem Within 
Gasterosteus aculeatus on the Pacific Coast of North America. J. 

·Fish. Res. Bd. Canada 27: 147-155. 

Hagen, D.W. and L.G. Gilbertson. 1972. Geographic Variation and 
Environmental Selection in Gasterosteus aculeatus L. in the 
Pacific Northwest America. Evolution 26: 32-51. 

Hakala, J.B. 1952. The Life History and General Ecology of the Beaver 
(Castor canadensis) ~n Interior Alaska. M.S. Thesis, University of 
Alaska, Fairbanks. 

Hale, 198lb. Freshwater Habitat Relationships Chum Salmon (Oncorhynchus 
keta). Alaska Department of Fish and Game. Anchorage. 

~--Hamer ,--D •. 1.9.14 .•. Distribution, Ab~undanc_e an.cl. MaDJ!g.ement_~Impl icaj::_ions of 
the Grizzly Bear and Mountain Caribou in the Mountain Creek 
Watershed of Glacier National Park, British Columbia. M.S. Thesis, 
University of Calgary. 

Hamilton, G.D. and P.D. Drysdale. 1975. Effects of Cutover Width on 
Browse Utilization by. Moose. North American Moose Conference and 
Workshop 11: 5-25. 

iiaiii:iTton-;··w ~-~·-····Jr-.:~~·rgq-u-. -Tne·-summer~-Fooas ·at ·Mi nRS-arm~acoon:s-··or1-th·e·---·· 
-·~~ ------~--- ---~~~--·-~t ezuma Mar s~--wewro r ~Jou rna~io-£-w"t-1-d-ti-£-e-Ma·n·a·g·em·en·t--4-:~8{)--8~~---- --~----

4. 

Hammond, M.C. and W.R. Forward. 1956. Experiments on Causes of Duck 
Nest Predation. Journal of Wildlife Management 20: 243-247. 

Hanscom, J .T. and T.E. Osterkamp. 1980. Potential Caribou,..Ice Problems 
in the Watana Reservoir, Susitna Hydroelectric Project. The 
Northern Engineer 12·: 4-8-.; 

Hansen, H.A., P.E. Shepherd, J.G. King and W.A. Troyer. 1971. The 
Trumpeter Swan in Alaska. Wildlife Monograph 26. 

851022 E-~-6-26 

I 
I 

l 
. I 

J 

\I 



' 
' J 

Hanson, W.C. 1981. Caribou (Rangifer tarandus) Encounters with 
Pipelines in Northern Alaska. Canadian Field-Naturalist 
95: 57-62. 

Harbo, S.J., Jr. 1958. An Investigation of Mink in Interior and 
Southeastern Alaska. M.S. Thesis. University of Alaska. 

Harding, L.E. 1976. Den Site Characteristics of Arctic Coastal Grizzly 
Bears (Ursus arctos L.) on Richards Island, Northwest Territories, 
Canada. Canadian Journal of Zoology 54(8): 1357-1363. 

Harding, L.E. and J.A. Nagy. 1977. Responses of Grizzly Bears to 
Hydrocarbon Exploration on Richards Island, Northwest Territories, 
Canada. Fourth International Conference on Bear Research and 

··Management. Kalispell, Montana. 

Harper, F. 1955. The Barren Ground Caribou of Keewatin. University of 
Kansas Museum of Natural History, Miscellaneous Publication No. 
6. 

Harrison, C.S. and J.D. Hall. 1978. Alaskan Distribution of the Beluga 
Whale, Delphinapterus leucas. Canadian Field-Naturalist 92: 
235-241. 

Harrison, J.G. 1963. Heavy Mortality of Mute Swans from Electrocution. 
Wildfowl Trust Annual Report 14: 164-165. 

Harza-Ebasco Susitna Joint Venture. 1984a. lnstream lee Simulation 
Study. Final Report. Prepared for Alaska Power Authority • 

-----• 1984b. Evaluation of Alternative Flow Requirements. Final 
Report. Prepared for Alaska Power Authority • 

-----• 1984c. Susitna Hydroelectric Project. Reservoir and River 
Sedimentation. Prepared for Alaska Power Authority. 

• 1984d. Personal communication. Intra-Office memo from J. Bizer -----to L. Gilbertson, December 7, 1984 • 

~---
• 1984e. Habitat Management Methods to Increase Moose Browse 
Production in Alaska: A Review, Synthesis and Annotated 
Bibliography of Available Information. Draft Report. Prepared for 
Alaska Power Authority. 70 pp, plus appendices. 

_____ • 1985a. Case E-Vl Alternative Flow Regime. Volume 1 - Main 
Report. Prepared for Alaska Power Authority • 

----- • 1985b. Drainage Structure and Waterway Design Guidelines. Final 
Report. Prepared for Alaska Power Power Authority. 

851022 E-3-6-27 



---• 19d5c. Case E-VI Alternative Flow Regime. Volume 2 - Appendices 
A-D. Prepared for Alaska Power Authority • 

• 1985d. Survey of Experience in Operating Hydroelectric Projects ---in Cold Regions. Volume 1-4 Draft Report. Prepared for Alaska 
Power Authority • 

• 1985e. Case E-Vl Alternative Flow Regime. Volume 4, Appendix F ----Stream Flows and Flow Duration Curves at Watana, Devil Canyon, 
Gold Creek, Sunshine and Susitna Station for Watana and Devil 
Canyon Operation in 2002 and 2020. Prepared for Alaska Power 
Authority • 

• 1985f. Case E-VI Alternative Flow Regime. Volume 6, Appendix H----·Reservoir/River Temperatures and Ice Simulation for Watana and 
Devil Canyon Operating in 2002. Prepared for Alaska Power 
Authority • 

• 1985g. Case E-VI Alternative"Flow Regime Volume 3- Stream Flows ---and Flow Duration Curves at Watana, Gold Creek, Sunshine and 
Susitna Station for Watana Only Operations in 19.96 and 2001. 
Prepared for Alaska Power Authority. 

• 1985h. Case E-VI Alternative Flow Regime. Volume 5, Appendix G----Reservoir/River Temperatures and Ice Simulations for Watana Only 
Operations in 2001. Prepared for Alaska Power Authority. 

~--•_l985i. Ca§~_i:_-:Yl_~ll;er:g~_tiy~ Flow Regime, Vol. 7, Appendix I -
Refinements to Reservoir and Ri~~~Temper~-ture andice simufa-i:Ions. 
for October, 1976 to May, 1977 - Meteorologic and Hydrologic Data. 
Prepared for Alaska Power Authority • 

• 1985j. Evaluation of Candidate Migration Lands in the Lower ---Susitna Valley - Recommended Sites and Management Methods for 
Increase in Moose Winter Carrying Capacity. Draft Report. Prepared 
for Alaska Power Authority. 

- --~- ~--t-985k;·-·Recreat ion ··Survey -Re port.--Prepared-for~A-las·ka-Powei" 
Authority. 

Hawley, V.C. and F.E. Newby. 1957. Marten Home Ranges and Population 
Fluctuations. Journal of Mammalogy 33: 174-184. 

Hay, K.G. 1958. Beaver Census Methods in the Rocky Mountain Region. 
Journal of Wildlife Management 22 (4): 359-402 ~ 

Heard, W.R. 1966. Observations on Lampreys in the Naknek River System 
of Southwest Alaska. Volume II. 

851022 E-3-6-28 

'.l 

.l 

.1 



i \ 

I 
i ! 

Hegg, K.M. 1970. Forest Resources of the Susitna Valley; Alaska. Forest 
Service Research Bulletin; PNW-32. United States Department of 
A gr i c u 1 t u r e • 

Heimer, W.E. 1973. Dall Sheep Movements and Mineral Lick Use. Final 
Report. Federal Aid in Wildlife Restoration Projects W-17-2 
through W-17-5. Job 6.1R. Alaska Department of Fish and Game. 

Helm, D., W.B. Collins and J.C. LaBelle. 1985. Susitna Hydroelectric 
Project, Riparian Vegetation Succession Report. Draft. Prepared 
for Harza-Ebasco Susitna Joint Venture, Anchorage, Alaska. 

Hemming, J.E. 1971. The Distribution and Movement Patterns of Caribou 
in Alaska. Wildlife Technical Bulletin No. 1. Alaska Department of 

·Fish and Game. 

_____ • 1975. Population Growth and Movement Patterns of the Nelchina 
Caribou Herd. In: J.R. Luick, P.C. Lent, D.R. Klein and R.G • 
White (editors). Proc. of First International Reindeer/Caribou 
Symposium, University of Alaska, Fairbanks. pp 162-169 • 

• 1985a. Personal communication, Terrestrial Biologist, Dames & ----Moore Consulting Engineers. Letter to R. Fairbanks, Harza-Ebasco 
Susitna Joint Venture, February 11, 1985 • 

• 1985b. Personal communication. Terrestrial Biologist, Dames & -----Moore Consulting Engineers. Telephone Conversation with R. 
Lindsay, Harza-Ebasco Susitna Joint Venture, April 11, 1985. 

Hemming, J.E. and K.A. Morehouse (editors). 1976. Wildlife Atlas: 
Trans-Alaska Oil Pipeline, Valdez to Prudhoe Bay. Joint State 
Federal Fish and Wildlife Advisory Team. Special Report No. 3. 

Hensel, R.J., W.A. Troyer and A.W. Erickson. 1969. Reproduction in the 
Female Brown Bear. Journal of Wildlife Management 33(2): 357-365. 

Henshaw, J. 1968. The Activities of the Winter Caribou in Northwestern 
Alaska in Relation to Weather and Snow Conditions. International 
Journal of Biometeorology 12: 21-27. 

Hernandez, H. 1973. Natural Plant Recolonization of the Surficial 
Disturbances, Tuktoyaktuk Peninsula Region, Northwest Territories. 
Canadian Journal of Botany 51: 2177-2196. 

Herrero, S. 1976. Conflicts Between Man and Grizzly Bears in the 
National Parks of North America. In: Third International 
Conference on Bear Research and Management. Binghamton, New York. 

Rettinger, L.R. and A.J. Janz. 1974. Vegetation and Soils of 
Northeastern Alaska. Arctic Gas Biology Report Series 21 North 
Engineering Service Co., Ltd. Edmonton, Alberta. 

851022 E-3-6-29 



Hey, R.D.·, J.C. Bathurst and C.R. Thorne (eds). 1982. Gravel-Bed 
Rivers: Fluvial Processes, Engineering and Management. John Wiley 
and Sons, New York. 

Hill, E.P. 1982. Beaver (Castor canadensis). In: Chapman, J.A. and G.A 
Feldhamer (editors). Wild Mammals of North America: Biology. 
Management, and Economics. 

Hobgood, T.W. 1984. Ecology of the Red Fox (Vulpes vulpes) in the Upper 
Susitna River Basin, Alaska. M.S. Thesis, University of Alaska, 
Fairbanks. 163 pp. 

Hock, R.J. 1960. Seasonal Variations in Physiology Functions of Arctic 
Ground Squirrels and Black Bears. Bulletin of the Harvard Museum 

··of Comparative Zoology 124: 155-171. 

Hock, R.J. and V. Cottini. 1966. Mammals of the Little Susitna Valley, 
Alaska. American Midland Naturalist 76: 325-339. 

Hodgdon, K.W. and J.H. Hunt. 1953. Beaver Management in Maine. Game 
Division Bulletin No •. 3, Maine Department of Inland Fish and 
Game. 

Hoffman, R.S., J.W. Koepp!, and C.F. Nadler. 1979. The Relationships of 
the Amphiberingian Marmots (Mammalia: Sciuridae). Occasional 
Papers. Museum of Natural History, University of Kansas, No. 83. 

Hok, J. 1969. A Reconnaissance of Tractor Trails and Related Phenomena 
on the North Slope ot Alaska. Bureau of Land Management, 
United States Department of the Interior. 

Hornocker, M.G. and H.S. Hash. 1981. Ecology of the Wolverine in 
Northwestern Montana. Canadian Journal of Zoology 59: 1286-1301. 

Hosking, H. 1984. Personal communication. U.S. Fish and Wildlife 
------~---.. -"·-· ·- ~----- ··-~- .. --~------· --------·--s-€irV~i·ce .... ~-Atic·na···ra·g-e-;···-Ara-s K-~i-~----·Tei-e·pno-ne .. ·---conversa·~:-ro·n-.. wi-·Elf -·c·~-----~- ---~-

·rrtot:c;-Ha r za-Eb_a_s_c_o-;-o-c·t·o-b-e-r-s-, -I-9'84-.-- ·--~----- ·· 

Hosley, N.W. 1949. The Moose and Its Ecology. Wildlife Leaflet 312. 
U.S. Fish and Wildlife Service. 

Hudson, R.J. 1977. Wildlife and Resource Development. Faculty of 
Agriculture Bulletin. University of Alberta, Edmonton: 13-15. 

Huey,·W.;S.; 1956~ New Mexico Beaver Management. Bul-letin No.-4. New 
Mexico Department of Game and Fish. 

Hulten, E. 1968. Flora of Alaska and Neighboring Territories. Stanford 
University Press. 

851022 E-3-6-30 

' l 



1 

' I . i 

, I 

r r 

Hynes, H.B.N. 1966. The Biology of Polluted Waters. Liverpool 
University Press, Liverpool. 

International Bird Census Committee. 1~70. Recommendations for an 
International Standard for a Mapping Method in Bird Census Work. 
Audubon Field Notes 24: 727-736. 

Institute of Social and Economic Research. 1985. Susitna Hydroelectric 
Project, Resource User Survey. Prepared for Alaska Power 
Authority, Anchorage, Alaska. 

Iwamoto, R.N., E.O. Salo, M.A. Madej and R.L. McComas. 1978. Sediment 
and Water Quality: A Review of the Literature, Including a 
Suggested Approach for Water Quality Criteria. U.S. Environmental 
~rotection Agency, Seattle, Washington. 

Jackson, K.S., I.R. Jonasson and G.B. Skippen. 1978. The Nature of 
Metals-Sediment-Water Interaction in Freshwater Bodies, with 
Emphasis on the Role of Organic Matter. Earth Sci Rev. 14: 
97-146 • 

Jakimchuk, R.D. 1974. The Porcupine Caribou Herd, Canada. Arctic Gas 
Geological Report Series, Vol. 4. Renewable Resources Consulting 
Services LTD • 

• 1980. Disturbance to Barren-Ground Caribou: A Review of the ---Effects and Implications of Human Developments and Activities. 
Prepared for The Polar Gas Project~ 140pp. 

Jakimchuk, R.D., E.A. DeBock, H.J. Russell and G.P. Semenchuk. 1974. A 
Study of the Porcupine Caribou Herd, 1971. In: Jakimchuk, R.D. 
(editor). The Porcupine Caribou Herd- Canada. Arctic Gas Bioi. 
Report Ser. Volume 1, Chapter 1. 

James, B.W. and B.A. Haak. 1979. Factors Affecting Avian Flight 
Behavior and Collision Mortality at Transmission Lines. Western 
Interstate Commission of Higher Education. Prepared for Bonneville 
Power Administration, Boulder, Colorado. 

Jeglum, J.K. 1975. Vegetation-Habitat Changes Caused by Damming a 
Peatland Drainageway in Northern Ontario. Canadian 
Field-Naturalist 89. 

Johnson, A. 1984. Personal Communication. Habitat Management 
Supervisor, Alaska Department of Fish and Game, Soldatna. 
Conversation with R. Sener, Biologist, LGL Alaska Research 
Associates, Inc., Anchorage, November 21, 1984. 

Johnson, D.R. and M.C. Todd. 1977. Summer Use of a Highway Crossing by 
Mountain Caribou. Canadian Field-Naturalist 91: 312-314. 

851022 E-3-6-31 



Johnson, W .A. and J. R. Gunson. ·1976. Evaluation of Beaver Flood 
Prevention Culvert at Road Floodings. Unpublished report. Alberta 
Fish and Wildlife Division, Edmonton. 

Joint Federal-State Land Use Planning Commission of Alaska. 1973. Major 
Ecosystems of Alaska. Map. 

Jones, F.F., R.F. Batchelor, H.R. Merriam and L.A. Viereck. 1963. Sheep 
and Goat Investigations. Annual Project Segment Report. 

Jonkel, ~.J. 1985. Personal communication Professor of Biology Univ. of 
Montana, Missoula. Interview with R. Sener, LGL Alaska Research 
Associates, Inc., April 30, 1985. 

Jonkel, C.J. and I. MeT. Cowan. 1971. The Black Bear in the Spruce-Fir 
Forest. Wildlife Monographs No 27. 

Joyce, M.R., L.A. Rundquist, and L.L. Moulton. 1980a. Gravel Removal 
Guidelines Manual for Arctic and Subarctic Floodplains. 
Biological Services Program FWS/OBS - 80/09. U.S. Fish and 
Wildlife Service • 

• 1980b. Gravel Removal Studies in Arctic and Subarctic ---Floodplains in Alaska- Technical Report. U.S. Fish and Wildlife 
Service. Anchorage, Alaska 403 pp. 

Keith, L.B. 1963. Wildlife 1 s Ten-Year Cycle. University of Wisconsin 
Pre_§s. li~di S()t1~ Wi13consi !1· 

Keith, L.B. and L.A. Windberg. 1978. A Demographic Analysis of the 
Snowshoe Hare Cycle. Wildlife Monographs No. 58. 

Kelsall, J.P. 1968. The Migratory Barren-Ground Caribou of Canada. 
Canadian Wildlife Service Monograph 3. Queen's Printer, Ottawa, 
Canada. 

---KE:flsalT;-J~p-;-·and--D~-R~--KI-e·in~---1979·;·The--St·at·e-of-·Knowledge--o-f---t:-he-

----- -~---------------~-----~Po-rcu-pi-ne-ea·ri-bou-He·rd.--1'-ra-n·sa-e-t-i-e-ns~e-f-&he-Ne-rc.t-h~Ame-r:-i-ca.n-----~--

Wildlife and Natural Resources Conference 44. 

Kemper, J.B., R.G. Thompson and R. Quinlan. 1977. The Potential Impact 
of the Mackenzie Highway Construction in Northern Wetlands. 
Unpublished report. Canadian Wildlife Service, Edmonton, Alberta. 

Kerr, J.A. 1973. Physical Consequences of Interference with Rivers. In: 
· Fiuvial Proces-ses and Sedimenf.ifion: PrOceedings of Hydrology 

Conference. Edmonton, Alberta. Prepared by the Subcommittee on 
Hydrology of the Inland Division of Environment, Canada. 

Kessel, B. 1979. Avian Habitat Classification for Alaska. Murrelet 60: 
86-94. 

851022 E-3-6-32 

.l 

·I 
1 

l 

J 

.l 



I 
' ( 

~ I 
! 

, I 
_I 

. I 
! ( 

Kessel, B., D.D. Gibson, S.O. MacDonald, B.A. Cooper and K.C. Cooper. 
1982b. Avifauna of the Lower Susitna River Floodplain, Alaska. 
University of Alaska Museum. Prepared for LGL Alaska Environmental 
Research Associates, Ltd. 

Kessel, B., S.O. MacDonald, D.A. Gibson, B.A. Cooper and B.A. Anderson. 
1982a. Susitna Hydroelectric Project. Phase 1 Final Report. Birds 
and Non-Game Mammals. University of Alaska Museum Fairbanks, 
Alaska. Prepared for the Alaska Power Authority. 

Kimmey, J.W. and J.A. Stevensen. 1957. A Forest Disease Survey of 
Alaska. Agricultural Research Services Supplement 247, United 
States Department of Agriculture: 87-98. 

King; J.B. 1981. The 1980 Census of Trumpeter Swans on Alaskan Nesting 
Habitats. American Birds 35: 789-793. 

King, J.B. and B. Conant. 1980. Alaska-Yukon Breeding Pair 
Survey--1980. Pacific Waterfowl Flyway Report 79. U.S. Fish and 
Wildlife Service. 

Klein, D.R. 1958. Southeast Alaska Brown Bear Studies. Final Report. 
Federal Aid in Wild. Res. Proj. W-3-R-13, Work Plan J • 

• 1967. Interactions of Rangifer tarandus (Reindeer and Caribou) ---with Its Habitat in Alaska. Finnish Game Research 30: 289-293. 

--
• 1968. The Introduction; Increase and Crash of Reindeer on St. ---Matthews Island. Journal of Wildlife Management 32: 357. 

• 1971. The Reaction of Reindeer to Obstructions and Disturbances. ---Science 173: 393-398 • 

• 1974. The Reaction of Some Northern Mammals to Aircraft ---Disturbance. In: Proceedings of the 6th International Congress of 
Game Biologists. Stockholm, Sweden. 

Klinkhart, E.G. 1966. The Beluga Whale in Alaska. Federal Aid Wildl. 
Rest. Proj. Rep.; Project W-6-R and W-14-R, Volume VII. Alaska 
Department of Fish and Game. 

Knight, R.R. 1980. Biological Considerations in the Delineation of 
Critical Habitat. In: Martinka, C.J. and K.L. McArthur (editors). 
Bears - Their Biology and Management. Bear Biol. Assoc. Conf. 
Series 3. 

Knowlton, F.F. 1960. Food Habits, Movements and Populations of Moose ~n 
the Gravelly Mountains, Montana. Journal of Wildlife Management 
24: 162-170. 

851022 E-3-6-33 



Knudsen, G.J. 1962. Relationship of Beaver to Forests, Trout and 
Wildlife in Wisconsin. Technical Bulletin No. 25. Wisconsin 
Conservation Department. 

Knudsen, K.F. and J.B. Hale. 1968. Food Habits of Otters in the Great 
Lakes Region. Journal of Wildlife Management 32: 89-93. 

Koehler, G.M. and M.G. Hornocker. 1977. Fire Effects on Marten Habitat 
in the Selway-Bitterroot Wilderness. Journal of Wildlife 
Management 41: 500-505. 

Koehler, G.M., W.R. Moore and A.R. Taylor. 1975. Preserving the Pine 
Marten- Management Guidelines for Western Forests. Western 
Wildlands 2: 31-36. 

Kolpack, R.L, B.F. Mechalas, T.J. Meyers, N.B. Patrick, and E. Eaton. 
1973. Fate of Oil in a Water Environment - Phase I. Vol. I - A 
Review and Evaluation of the Literature. Environmental Geology 
Program, University of Southern California. 

Korschgen, L.J. 1958. December Food Habits of Mink 1.n Missouri. Journal 
of Mammalogy 39: 521-527. 

Kramer, Chin and Mayo Inc. 1983. Susitna Hatchery Siting Study. 
Prepared for Alaska Power Authority and Acres American Inc. 

Krebs, C.J. and I. Wingate. 1976. Small Mammal Communities of the 
Kluane Region, Yuko_n Territory L •. Cana_d_ian _Fielq-:-Ngj::l,lr~ l.__i s_t_ 90: 
379-389. 

Krebs, C~J. and J.H~ Myers. 1974. Population CyCles in Small Mammals. 
Advances in Ecological Research 8: 267-399. 

Kroodsma, R.L. 1982. Bird Connnunity Ecology on Power-Line Corridors in 
East Tennessee. Bio logica 1 Conservation 23: _ 79-94. 

Krott, P. 1959. Demon of the North~ ATfred A. Knopf, New York, New York 
Trans la tea--£ rom- German oy-Eawa rO.-FiTz·g·e·r;a-1-d. 

Kucera, E. 1976. Deer Flushing Distance as Related to Observer's Mode 
of Travel. Wildlife Society Bulletin 4: 128-129. 

LGL Alaska Research Associates Inc. 1984a. Update and Refinement of 
Bald and- Golden-Eagles Impact Assessments and--Mitigation Plans. 
Prepared for Harza-Ebasco Susitna Joint Venture, Anchorage, 
Alaska • 

• 1984b. Peregrine Falcon Nesting Habitat in the Vicinity of the ---Proposed Healy-to-Fairbanks Transmission Route Crossing of the 
Tanana River and Along the Tanana River Between Fairbanks and 

851022 E-~-6-34 

'l 
l 

-l 

) 



i l 

I 
.I 

l 
\ J 

I 1 
. I 

I I 

Nenana. Prepared for Harza-Ebasco Susitna Joint Venture, 
Anchorage, Alaska. 

• 1985. Winter Bird Populations in Forest Habitats of the Middle ---Susitna River Basin, Alaska. Prepared for Alaska Power Authority. 

LGL Alaska Research Associates Inc. and Alaska Cooperative Wildlife 
Research Unit. 1984. Susitna Hydroelectric Project, Furbearer 
Studies, Fall 1984: Beaver. LGL Alaska Research Associates and 
University of Alaska, Fairbanks, Alaska. Prepared for Alaska 
Power Authority. 

LGL Alaska Research Associates Inc. and Alaska Department of Fish and 
Game. 1985. Susitna Hydroelectric Project, Moose Browse Inventory, 

·Food Habits and Quality Forage in the Middle Susitna River Basin -
A Progress Report for FY85. Draft. Prepared for Harza-Ebasco 
Susitna Joint Venture, Anchorage, Alaska. 

Larin, B.A. 1964. The Relation Between Muskrats and Beaver. Referet. 
Zhur. Bio 1. (Translation of Russian Abstract). 

Laroe, S. 1981. Fuel Wood Utilization in the Fairbanks-North Star 
Borough. Prepared for Interior Woodcutters Assoc., Fairbanks, 
Alaska. 

Latvaitis, B., Bernhard, H.F. and D.B. MacDonald. 1977. Impingement 
Studies at Quad Cities Station, ~ississippi River. Third National 
Workshop on Entrainment and Impingement. Ecological Analysts, Inc. 
Melville, New York. 

Lauman, T.E. 1976. Salmonid Passage at Stream-Road Crossings. Oregon 
Department of Fish and Wildlife. Oregon. 

Lawson, D.E., J. Brown, K.R. Everett, A.W. Johnson, V. Komarkova, B.M. 
Murray, D.F. Murray and P.J. Webber. 1978. Tundra Disturbance and 
Recovery Following the 1949 Exploratory Drilling, Fish Creek, 
Northern Alaska. United States Army Cold Regions Research and 
Engineering Labortory Report 78-28. 

LeResche, R.E. 1974. Moose Migrations in North American. Naturaliste 
Canadien 101: 393-415 • 

• 1975. The International Herds: Present Knowledge of the Forty ---Mile and Porcupine Caribou Herds. First International Reindeer and 
Caribou Symposium Biological Papers Special Report No. 1. 
University of Alaska. 

LeResche, R.E. and J.L. Davis. 1973. Importance of Nonbrowse Foods to 
Moose on the Kenai Peninsula, Alaska. Journal of Wildlife 
Management 34(3): 279-287. 

851022 E-3-6-35 



LeResche, R.E. and S.A. Linderman. 1975. Caribou Trail Systems Ln 
Northeast Alaska. Arctic 28(1): 54-61. 

LeResche, R.E., R.H. Bishop and J.W. Coady. 1974. Distribution and 
Habitats of Moose in Alaska. Naturaliste Canadien 101: 143-1 78. 

Leader-Williams, N. 1980. Population Ecology of Reindeer on South 
Georgia. In: E. Reimers, E. Gaare and S. Skjenneberg (editors ). 
Proceedings of the 2nd International Reindeer Symposium. Roros, 
Norway. 

Lenarz, M. 1974. The Reaction of Dall Sheep to an FH-1100 Helicopter. 
In: Jakimchuk, R.D. (editor). The Reaction of Some Mammals to 
Aircraft and Compressor Station Noise Disturbance. Arctic Gas 

··Biological Report Series, Vol. 23. 

Lensink, C.J., R.O. Skoog and J.L. Buckley. 1955. Food Habits of Marten 
in Interior Alaska and Their Significance. Journal of Wildlife 
Management 19(3): 369. 

Lent, P.C. 1966. The Caribou of Northwestern Alaska. In: Wilimovsky, 
N.J. and J.N. Wolfe (editors). Environment of Cape Thompson 
Region, Alaska. U.S. Atomic Energy Commission, Washington, D.C. 

Lent, P.C. 1966. Calving and Related Social Behaviour in the 
Barren-Ground Caribou. Zeitschrift fur Tierpsychol 23: 701-756. 

Lentfer, J. 1965 •. Caribou. Report .• FederaL.Aid _in Wild_life Restor_a ti_ot1; 
Project S-5 and W-6-R-6. Alaska Department of Fish and Game. 

Lieb, J.~., R.W. Toby, and S.H. Eide. 1985. Arialysis of Nelchina 
caribou range. Draft. Alaska Department of Fish and Game. Juneau, 
Alaska. 184 pp. 

Likens, G.E., F.H. Bormann, N.M. Johnson, D.W. Fisher and R~S. Pierce. 
1970. Effects of Forest Cutting and Herbicide Treatment on 

---Nutrient Budgets iii--d:ie-I:hiboara· -Brook·wa-fer-snea::Eco·systems-;--

Linderman, S. 1972. A Report on the Sheep Study at the Dietrich River 
headwaters. Appendix Ill In: Nichols, L. and W. Heimer 
(editors). Sheep Report. Vol. XIII. Project Progress Report. 
Federal Aid in Wildlife. 

·• 1974. Ground tracking of Arctic Grizzly Bears. Final Report; --..,._ 
Federal Aid in Wildlife Restoration Project W-17-6-,- Job 4.12 R• 
Alaska Department of Fish and Game, Juneau. 

Lindzey, F.G. and E.C. Meslow. 1977. Home Range and Habitat Use by 
Black Bears in Southwestern Washington. Journal of Wildlife 
Management 41: 413-425. 

851022 E-3-~-36 

I 
J 

, I 

l 



, I 
( 

' I 

, I 

\ l 
1 I 

I 

Linkswiler, C. 1982. Factors Influencing Behavior and Sightability of 
Moose in Denali National Park, Alaska. M.S. Thesis, University of 
Alaska, Fairbanks. 

Lister, D.B. D.E. Marshall and D.G. Hickey. 1980. Chum Salmon Survival 
and Production at Seven Improved Groundwater-Federa 1 Spawning 
Areas. Canadian Manuscript Report of Fisheries and Aquatic 
Sciences No. 1595, 48 pp. plus appendices. 

Lotspeich, F.B. 1979. Stream Water Quality. In: Vierech, L.A. and C.T. 
Dyrness (editors). Ecological Effects of the Wickersham Dome Fire 
near Fairbanks, Alaska. United States Forest Service, General 
Technical Report PNW-90. 

MacArthur, R.A., R.H. Johnston and V. Geist. 1979. Factors Influencing 
Heart Rate in the Free-Ranging Bighorn Sheep: a Physiological 
Approach to the Study of Wildlife Harassment. Canadian Journal of 
Zoology: 2010-2021. 

MacArthur, R.A., V. Geist and R.H. Johnston. 1982. Cardiac and 
Behavioral Responses of Mountain Sheep to Human Disturbance. 
Journal of Wildlife Management 46(2): 351-358. 

MacDonald, S.M., C.F. Mason and J.S. Coghill. 1978. The Otter and Its 
Conservation in the River Teme Catchment. Journal of Applied 
Ecology 15: 373-384. 

MacDonald, S.O. 1980. Habitats of Small Mammals and Birds: CEvaluating 
the Effects of Agricultural Development in the Delta Junction 
Area, Alaska. Unpublished report. University of Alaska Museum, 
Fairbanks, Prepared for the Alaska Division of Lands. 

Macinnes, C.D. and R.K. Misra. 1972. Predation on Canada Goose Nests at 
McConnel River, Northwest Territories. Journal of Wildlife 
Management 36: 414-422. 

Machida, S. 1982. Beaver Survey- Inventory Progress Report: Yukon­
Kuskokwim Delta. In: R.A. Hinman (editor). Annual Report of 
Survey - Inventory Activities: Part IV Furbearers Alaska 
Department of Fish and Game. 

Magoun, A. 1982. Home Range and Movements of Wolverines in Northwest 
Alaska. Unpublished Ph.D. Dissertation, University of Alaska 
Fairbanks. 

Martinika, C.J. 1974. Population Characteristics of Grizzly Bears in 
Glacier National Park, Montana. Journal of Mammalogy 55: 21-29. 

851022 E-3-6-37 



Mautz, W. 1978. Nutrition and Carrying Capacity. In: Schmidt, J.L. and 
D.L. Gilbert (editors). Big Game of North America. Stackpole 
Books. 

Maynard, D.F. and D.D. Weber. 1981. Avoidance Reactions of Juvenile 
Coho Salmon (Oncorhynchus kisutch) to Monocyclic Aromatics. 
Canadian Journal of Fisheries and Aquatic Science Volume 38. 

McArthur, K.L. 1969. The Behavior of Grizzly Bears in Relation to 
People in Glacier National Park. A Literature Review. Unpublished 
National Park Service Progress Report, Glacier National Park, 
Montana. 

McClure, R. 1984. Personal communication. USDA, Soil Conservation 
··Service. Letter to C. Elliott, Harza-Ebasco Susitna Joint Venture, 

September 20, 1984. 

McCourt, K.H. and L.P. Horstman. 1974. The Reaction of Barren-Ground 
Caribou to Aircraft. Arctic Gas Biological Report Series No. 23. 

McGahn, J. 1968. Ecology of the Golden Eagle. Auk 85: 1-12. 

Mcilroy, C. 1974. Moose Survey - Inventory Progress Report 1972, Game 
Management Unit 13. In: McKnight, D.E. (editor). Annual Report 
of Survey- Inventory Activities, Part 11: Moose, Caribou. Marine 
Federal Aid in Wildlife Restoration Report, Project W-17-5. 

·"""""'=....,· 1976. Moose Survey - Inventory Progress Report 1974: Game 
Nanagement- UnTts 11 and T3~ Iii: McKnight:, D~E (ed-tt:orJ·an.nual 
Report of Survey- Inventory Activities. Part II: Moose, Caribou. 

Mcintyre, J. 1978. The Common Loon. Part Ill: Population on Itasca 
State Park, Minnesota 1-957-1976. Loon 50: 38-44. 

McKendrick, J., W. Collins, D. Helm, J. McMullen and J. Koranda. 1982. 
Susitna Hydroelectric Project. Phase 1 Final Report. Environmental 

·· -----------Studies,-Su b task -7-.-12:---P lant Ecolog.y-S tudi-es .•. -University .. of Alaska .. 
-- ----- Agr.i.cu.Lt.uxa-1-Exp.aci.ment_S.tatio.n.,~almer_._:e_r_ep_a_r_e_d_f_o_r_A_l.a_s_k_a __ :e_o_wer. _________ _ 

Authority. 

McLean R.F. and K.J. Delaney. 1978. Alaska's Fisheries Atlas. Volume 
II. Alaska Department of Fish and Game. 

McLeay, D.J., A.J. Know, J.G. Malick, I.K. Birtwell, G. Hartman, and 
G.L. Ennis. 1983. Effects on Arctic Grayling (ThymaTius arcticus) 
of Short.-Term .Exposure_to .. Yuko_n _Pla_cer Mi:tl;i;qg Seclillletl,I:;.S: 
Laboratory and Field Studies. Can. Tech. Rep. Fish and Aquatic 
Sci. No. 1171. 

851022 E-3-6-38 

~~ 



l I 
\ 

i ( 

! i 
~ I 

J 

• 1983. Effects on Arctic Grayling (Thymallus arcticus) of -----Prolonged Exposure to Yukon Placer Mining Sediments: a Laboratory 
Study. Can. Tech. Rep. Fish and Aquatic Sci. No. 1241. 

McPhail, J.D. and C.C. Lindsey. 1970. Freshwater Fishes of Northwestern 
Canada and Alaska. Fisheries Research Board of Canada, Bulletin 
No. 173. 

Meagher, M. and J.R. Phillips. 1980. Restoration of Natural Populations 
of Grizzly and Black Bears in Yellowstone National Park. Fifth 
International Conference on Bear Research and Management,Madison, 
Wisconsin. 

Mealy, S.P., C.J. Jonkel and R. Demardin. 1981. Habitat Criteria for 
··Grizzly Bear Management. Grizzly Bear Habitat Research Congress of 

Game Biologists XIII. 

Mech, L.D. and L.L. Rogers. 1977. Status, Distribution and Movements of 
Martens in ~ortheastern Minnesota. Research Paper USDA Forest 
Service, National Central Forest Experiment Station. 

Meister, J.F., J. DiNunzio and J.A. Cox. 1979. Source and Level of 
Mercury in a New Impoundment. J. Amer. Water Works Assoc. 71: 
574-576. 

Merrill, s~ 1916. The Moose Book: Facts and Stories from Northern 
Forests. E.P. Dutton and Company, New York. 

Milke, G. 1977. Animal Feeding: Problems and Solutions. Joint 
State/Federal Fish and Wildlife Advisory Team, Special Report No. 
14, Anchorage, Alaska. 

Miller, F.L., C.J. Jonkel and G.D. Tessier. 1972. Group Cohesion and 
Leadership Responses by Barren-Ground Caribou to Man-Made 
Barriers. Arctic. 25: 193-202. 

Miller, F.L. and A. Gunn. 1979. Responses of Peary Caribou and Muskoxen 
to Turbo-Helicopter Harassment, Prince of Wales Island, NWT, 
1976-1977. Canadian Wildlife Service, Occasional Paper No. 40. 

Miller, F.L. and E. Broughton. 1973. Behaviour Associated with 
Mortality and Stress in Maternal-Filial Pairs of Barren-Ground 
Caribou. Canadian Field Naturalist 87(1): 21-25 • 

• 1974. Calf Mortality on the Calving Ground of Kaminuriah -----Caribou. Canadian Wildlife Service Report Serial No. 26. 

Miller, S.D. and W.B. Ballard. 1980. Estimates of the Density; 
Structure and Biomass of an Interior Alaskan Brown Bear 

851022 E-3-6-39 



Population. Appendix V In: Ballard, W.B., S.D. Miller, and T.H. 
Spraker. Moose Calf Mortality Study, Final Report 

• 1982. Homing of Transplanted Alaskan Brown Bears. Journal of 
----~Wildlife Management 46(4): 869-876. 

Mills, M.J. 1979. Alaska Statewide Sport Fish Harvest Studies. Alaska 
Department of Fish and Game. Federal Aid in Fish Restoration. 
Volume 20. F-9-11, SW-I. 

• 1980. Alaska Statewide Sport Fish Harvest Studies. Alaska ----Department of Fish and Game. Federal Aid in Fish Restoration. 
Volume 21. F-9-12, SW-1. 65 pp. 

· ·• 1981. Alaska. Statewide Sport Fish Harvest Studies. Alaska 
----~Department of Fish and Game. Federal Aid in Fish Restoration. 

Volume 22. F-9-13, SW-1 • 

• 1982. Alaska Statewide Sport Fish Harvest Studies. Alaska ----Department of Fish and Game. Federal Aid in Fish Restoration. 
Volume 23. F-9-14, SW-1. 

• 1983. Alaska Statewide Sport Fish Harvest Studies. Alaska ----Department of Fish and Game. Federal Aid in Fish Restoration. 
Volume 24. SW-1 • 

• 1984. Alaska Statewide Sport Fish Harvest Studies. Alaska -----. _DeJ21'l£i;!ll~nt g_LF~~_h and G~!lle_. X<:_c!§~alAid ~n Fish R~~~oration. 
Volume 25. SW-1. 

Modafferi, R.D. 1982. Susitna Hudroelectric Project. Quarterly Report. 
Downstream Moose Studies. Alaska Department of Fish and Game 
Prepared for Alaska Power Authority. 

Moen, A.N. 1973. Wildlife Ecology - An Analytical Approach. W.H. 
Freeman and Co., San Francisco. 

--- ---.:c---I-976-;-E-rrergy-eons·erva-t-ion-by-Wh-i-t--e--l;-ai-l:-ed-Deer-i-n-t--he--W-i-nt-er-.----­
Ecology 5: 192-198. 

Moodie, G.E., and T.E. Reimchen. 1973. Endemism and Conservation of 
Sticklebacks in the Queen Charlotte Islands. Canada Field 
Naturalist 87: 173-175. 

Moore, J.W. and S. Ramamoorthy. 1984. Heavy Metals in Natural Waters: 
Applied -Moni-t;ori-ng-and-lmpact Assessment-.---Springer;..,Verfa~g-;· New 
York. 

Morrow, J.E. 1980. The Freshwater Fishes of Alaska. Alaska Northwest 
Publishing Co., Anchorage. 

851022 E-3-6-40 

J 

; .. ! 

I 

l 



I 
I J 

l 
' I 
! I 

u 

Mould, E. 1979. Seasonal Movements Related to Habitat of Moose Along 
the Colville River, Alaska. Murrelet 60: 6-11. 

Mundy, K.D. 1963. Ecology of the Grizzly Bear (Ursus arctos) in Glacier 
National Park, British Columbia. M.S. Thesis, University of 
Alberta, Edmonton. 

Mundy, K.D. and D.R. Flook. 1973. Background for Managing Grizzly Bears 
in the National Parks of Canada. CWS Rep. Ser. No. 22., Ottawa, 
Ontario. 

Murie, A. 1934. The Moose of Isle Royale. Misc. Pub. No. 25, Univ. of 
Michigan Museum of Zoology. 

·• 1944. The Wolves of Mt. McKinley National Park. Fauna Series No. -----5, U.S. Government Printing Office, Washington, D.C • 

----- • 1962. Mammals of Mount McKinley National Park, Alaska. Mount 
McKinley Natural History Association. 

Murie, O.J. 1927. The Alaska Red Squirrel Providing for Winter. Journal 
of Mammalogy 8: 37-40. 

Murray, D.F. 1980. Threatened and Endangered Plants of Alaska. United 
States Department of Agriculture Forest Service Publication. 

Murray, N.K., and F.H. Fay. 1979. The White Whales or Belukhas, 
Delphinapterus leucas, of Cook Inlet, Alaska. Prepared for Review 
of Definition and Status of Stocks of the White Whale, Meeting of 
Standing Subcom Cambridge, England, June 22-29, 1979. 

Nagy, J.A. and R.H. Russell. 1978. Ecological Status of the Boreal 
Grizzly Bear (Ursus arctos L). Annual Report for 1977. Canadian 
Wildlife Service, Edmonton, Alberta. 

National Atmospheric and Oceanographic Administration. 1984. Local 
Climatic Data Summary, Talkeetna, Alaska. 

Neilson, J.D. and G.H. Geen. 1981. Enumeration of Spawning Salmon from 
Spawner Residence Time and Aerial Counts. Trans. Amer. Fish. Soc. 
41(1). 

Nelson, R.W., G.C. Horak, and J.E. Olsen. 1978. Western Reservoir and 
Stream Habitat Improvements Handbook. Volume I. U.S. Fish and 
Wildlife Service, FWS/OBS-78/56. 

Neumann, P.W. and H.G. Merriam. 1972. Ecological Effects of 
Snowmobiles. Canadian Field Naturalist 86: 207-212. 

851022 E-3-6-41 



Newbury, R.W. and G.W. Malaher. 1972. The Destruction of Manitoba's 
Last Great River. Naturaliste Canadien 1(4): 4-13. 

Newton, I. 1979. Population Ecology of Raptors. Buteo Books, 
Vermillion, SD. 

Nichols, 1972. Productivity in Unhunted and Heavily Exploited Dall 
Sheep Populations. In: Nichols L., and W. Heimer (editors). Sheep 
Report. Project Progress Report, Federal Aid in Wildlife 
Restoration Projects W-17-3 and W-17-4. Volume XIII. Alaska 
Department of Fish and Game. 

Nieland, B.J. and L.A. Viereck. 1977. Forest Types and Ecosystems. In: 
North American Forest Lands at Latitudes North of 60 Degrees. 

··Proceedings of a Symposium Held University of Alaska and USDA 
Forest Service. 

Nodler, F.A. 1973. Food Habits, Vocalizations and Territoriality of 
Alaskan Red Squirrels (g. Tamiasciurus). M.S. Thesis, University 
of Alaska, Fairbanks. 

Oldemeyer, J.L. 1974. Nutritive Value of Moose forage. Naturaliste 
Canadien 101: 217-226. 

Oldemeyer, J.L. and W.L. Rege1in. 1980. Response of Vegetation to Tree 
Crushing in Alaska. Proc. N. Amer. Moose Conf. and Workshop 16: 
429-443. 

Olendorff, R.R. 1976. The Food Habits of North American Golden Eagles. 
American Mdl. Naturalist 95: 231-236. 

Olendorff, R.R., A.D. Miller and R.N. Lehman. 1981. Suggested Practices 
for Raptor Protection on Powerlines. The State of the Art in 
1981. Raptor Res. Rep. No.4. 

Osborne, L.L., D.R. Iredale, F.J. Wrona, and R.W. Davies. 1981. Effects 
o:Ccb.lorinated sewage Ef:Efuei:iEs on-Fish Tn the s-heep:Rfver, 

------.-Afoerta:--Transactions of-fne American Fl"sneriesSociecy"VoTilme --------
110(4). 

Osgood, W.H. 1900. Results of a Biological Reconnaissance of the Yukon 
River Region. North American Fauna 19: 7-45. 

Ostrem, G• 1975. Sediment- Transport i-n -Glacial Meltwater Streams. In: 
Jopling A.V. and B.C. McDonald (eds). Glaciofluvial and 
Glacio lacustrine Sedimentation. Special Publication Ncr. 23. 
Societi of Economic Paleontologists and Mineralogists. Tulsa, 
Oklahoma. pp 101-122. 

85~022 E-3-6-42 

l 



! 
I I 

I 

I \ 
I 

, I 

I ) 

l 

Ostrem, G., T. Zielger and S.R. Ekman. 1970. Slamtransportstudier i 
norska glaciaralvar. [Sediment Transport Studies at Selected 
Glacial Streams in Norway]. Report 9. Stockholm University, 
Stockholm, Sweden. (English Summary, pp 55-63). 

Pamplin, W.L. 1979. Construction-Related Impacts of the Trans-Alaska 
Pipeline System on Terrestrial Wildlife Habitats. Special Report 
No. 24 U.S. Fish and Wildlife Service. Joint State/Federal Fish 
and Wildlife Advisory Team, Anchorage, Alaska. 

Paradiso, J.L. and R.M. Nowak. 1982. Wolves (Canis lupus and allies). 
In: Chapman, J.A. and G.A. Feldhamer (editors). Wild Mammals of 
North America: Biology, Management, Economics. The Johns Hopkins 
University Press, Baltimore. 

Parker, G.R. 1972. Biology of the Kaminuriak Population of 
Barren-Ground Caribou. Part 1: Total Numbers, Mortality, 
Recruitment and Seasonal Distribution. Canadian Wildlife Service 
Report, Serial No. 20. 

Parker, G.R. and L.D. Morton. 1978. The Estimation of Winter Forage and 
Its Use by Moose on Clearcuts in Northcentral Newfoundland. 
Journal of Range Management 31: 300-304. 

Parks, D., T. Burke and D. Bee. 1985.- Arctic Grayling Culture at Clear 
Hatchery - An Ongoing Study. Draft Report. ADF&G, FRED Division, 
Clear, Alaska. 

Pearse, G.A. 1974. A Study of Typical Spring-Fed Streams of Interior 
Alaska. Annual Performance Report, Volume 15. Alaska Department of 
Fish and Game. 

Pearson, A.M. 1975. The Northern Interior Grizzly Bear (Ursus arctos). 
Canadian Wildlife Service Report; Series No. 34. 

---• 1976. Population Characteristics of the Arctic Mountain Grizzly 
Bear. In: Pelton, M., J. Lentfer, and E. Folk (editors). 
Bears--Their Biology and Management. IUCN New Series 40. 

Peek, J.M. 1974a. A Review of Moose Food Habit Studies Ln North 
America. Naturaliste Canadien 101: 195-215 • 

• 1974b. On the Nature of Winter Habitats of Shiras Moose. --- Naturaliste Canadien 101: 131-141 • 

• 1985. Personal communication. Professor of Wildlife and Range --- Science, University of Idaho. Telephone conversation with R. 
Lindsay, Harza-Ebasco Susitna Joint Venture, March 6, 1985. 

851022 E-3-6-43 



Pegau, R.E. 1972. Caribou investiations ~ analysis of range. Alaska 
Dept. of Fish and Game, Fed. Aid in Wildl. Rest. Rep. W-14-2 and 
3. Juneau, Alaska. 216 pp. 

Pelton, M.R. 1982. Black Bear (Ursus americanus). In: Chapman J.A. and 
G.A. Feldhamer (editors). Wild Mammals of North America: Biology, 
Management, Economics. The Johns Hopkins University Press, 
Baltimore. 

Penner, D.F. 1976. Preliminary Baseline Investigations of Furbearing 
and Ungulate Mammals Using Lease No. 17. Environmental Research 
Monographs, 1976-3. Syncrude Canada Limited. 

Perry, H.R., Jr. 1982. Muskrats (Ondatra ziebethicus and Neofiber 
·alieni). In: Chapman, J.A. and G.A. Feldhamer (editors). Wild 
Mammals of North America: Biology, Management, Economics. The 
Johns Hopkins University Press, Baltimore. 

Peters, J.C. 1979. Environmental Control During Dam Construction. In: 
Environmental Effects of Large Dams. ASCE. 

Peterson, R.L. 1955. North American Moose. Univ. Toronto Press. 

Peterson, R.O. 1980. Wolf-Moose Investigation on the Kenai Peninusla 
Alaska. Quarterly Report No. 15, Kenai National Moose Range. 

Pierce, R.S., J.W. Hornbeck, G.E. Likens, and F.H. Bormann. 1970. 
Effe-cts-o-f-- Elimination of--Vegetation on-Stream-Water Quantity and 
Quality. In: Results on Research on Representative and 
Experimental Basins. Proc. of Internat. Assoc. Sci. H UNESCO, 
Wellington, New Zealand. 

Pitcher, K.W. 1984. Personal communication. Alaska Department o-f Fish 
and Game. Telephone Conversation with C. Elliot, Harza-Ebasco 
Susitna Joint Venture, September 18, 1984. 

--------~ ~-----·----~-- -----~-~-----·-------- .. ·-·--------plat t, J. B. 1976. Gyrfa leon Nest Site ___ se-i~ec-t·ro·n-alidw1-tlt er ______ A_C.t1V1-EY --iii~'"-~---~-~--

-·----------- the Western Ca na (fi an A r ct i~Ca na Clia n -FTeTd::-Na t u r a l ist9u:--- ----·--·-------
338-345. 

Price, R. 1972. Effect of Human Disturbance on Dall Sheep. Final 
Report, Alaska Cooperative Wildlife Research Unit. Quarterly 
Report 23(3). 

Prince, H.H. 1968. Nest Sites Used by Wood Ducks and Common Goldeneyes 
in New· ·BrunswicK;· Journa 1 of·· WiTdlif"e-·Management.32·:--489..;.; 500. 

Pulliainen, E. 1968. Breeding Biology of the Wolverine {Gulo gulo) Ln 
Finland. Ann. Zool. Fenn. 5: 338-344. 

851022 E-:3:-6-:44 

l 
I 

l 

l 



, I I , . I 
; 

' ) 

I 
_) 

u 

Quick, H.P. 1953. Wolverine, Fisher and Marten Studies in a Wilderness 
Region. Transactions of the North American Wildlife Conference 19: 
452-461. 

Quimby, R. 1974. Grizzly Bear. In: Jakimchuk, R.D. (editor). Mammal 
Studies in Northeastern Alaska with Emphasis within the Canning 
River Drainage. Arctic Gas Biological Report Series 24. 

R & M Consultants Inc. 1981. Susitna Hydroelectric Project. Task 2 -
Surveys and Site Facilities.Hydrographic Surveys. Prepared for 
Acres ~merican Inc • 

-----• 1982a. Water Quality Interpretation; 1981. Prepared for Acres 
American Incorporated, Anchorage, Alaska • 

----- • 1982b. Reservoir Sedimentation. Prepared for Acres American 
Incorporated, Anchorage, Alaska. 

_____ • 1982c. Susitna Hydroelectric Project. River Morphology. Prepared 
for Acres American Incorporated, Anchorage, Alaska • 

----- • 1982i. Glacial Lake Studies. Prepared for Acres American Inc., 
Anchorage, Alaska. 198 pp. 

• 1984. Susitna River Ice Study 1982-1983. Prepared for 
----~ Harza-Ebasco Susitna Joint Venture, Anchorage, Alaska • 

----- • 1985. Susitna River Ice Study 1983-1984. Prepared for 
Harza-Ebasco Susitna Joint Venture, Anchorage, Alaska • 

-----• 1985a. Processed Climatological Data, Watana Station. October 
1983 to September 1984 • 

-----• 1985b. Water Balance Studies of Middle Susitna Sloughs. Prepared 
for Harza-Ebasco Susitna Joint Venture, Anchorage, Alaska. 

R & M Consultants Inc., Woodward-Clyde Consultants Inc. and 
Harza-Ebasco Susitna Joint Venture. 1985. Instream Flow 
Relationships Report. Tech. Report No. 2. - Physical Processes. 
Prepared for Alaska Power Authority. 

R & M Consultants and E.W. Trihey & Associates. 1985. Assessment of 
Access by Spawning Salmon into Tributaries of the Lower Susitna 
River. Prepared for Alaska Power Authority. Draft. 

R & M Consultants and E.W. Trihey & Associates. 1985b. Response of 
Aquatic Habitat Surface Areas to Mainstem Discharge in the Yentna 
to Talkeetna Reach of the Susitna River. Prepared under contract 
to Harza-Ebasco Susitna Joint Venture for Alaska Power Authority 

851022 E-3-6-45 



R.A. Kreig & Associates. 1985. Susitna Hydroelectric Project Vegetation 
Maps and Explanatory Text. Draft. Prepared for Alaska Power 
Authority. 

Rausch, R.A. 1958. The Problem of Railroad-Moose Conflicts in the 
Susitna Valley. Federal Aid in Wildlife Restoration Project. 
Alaska Department of Fish and Game • 

• 1967. Some Aspects of the Population Ecology of Wolves in ---Alaska. American Zoologist 1: 253-265 • 

• 1969. A Summary of Wolf Studies in South-Central Alaska, 
---1957-1968. Transactions of the North American Wildlife and Natural 

Resource Conference 34: 117-131 • 

• 1971. Moose Report. P-R Project .W-17-1 Alaska Department of Fish 
---and Game. 

Rausch, R.A. and A.M. Pearson. 1972. Notes on the Wolverines in Alaska 
and the Yukon Territory. Journal of Wildlife Management 36: 
249-268. 

Ream, C.H. 1976. Loon Productivity, Human Disturbance and Pesticide 
Residues in Northern Minnesota. Wilson Bulletin 88: 427-432. 

Re~d, R.J. 1964. Life History and Migration Patterns of Arctic 
Grayling, Thymallus arcticus (Pallas), in the Tanana River 
Drainage of Alaska. Resources Report Volume II. Alaska Department 

·· ·aT-F'TshanCf Game-:· -·--·-· -·· --- ·······-·-

Regelin; W.L., C.C .. Schwartz and A.W. Franzmann. 1981. Energy 
Expenditure of Moose on the Kenai National Wildlife Range. Annual 
Progress Report, Federal Aid in Wildlife Restoration Project 
PR-W-17-11. 

Retzer, J.L. 1955. Physical Environmental Effects on Beavers in the 
Co·l:or ado· ··Rod<ies-. -Pro ce edi·ngs-of--t;.h e- 3o5t;.h. ·Annu a .i.-Co nf.E)~ence-of .. th e 

---··-~--····-·---·--·---··---West;.e.J:'.n-As.socia.t-ion-o.f__.the-Sta.t.e-Game.....a.nd.....Ei.sh.. _________ --· .. -

Reynolds, H.V. 1976. North Slope Grizzly Bear Studies. Alaska Federal 
Aid in Wildlife Restoration Project, W-17-6 and W-17-7 • 

• 1979. Structure, Status, Reproductive Biology, Movements, ---Distribution, and }iabitat Utilization of a Grizzly Bear Population 
in NPR-A (Western Brooks Range, Alaska). Final Report. Project 

..... l05c::(wotk.Group.3.),.Prepared. for the .. Alaska .Department of Fisl1 
and Game • 

• 1980. North Slope Grizzly Bear Studies. Federal Aid in Wildlife ---Restoration Project W-17-11. 

851022 E-3-6-46 

1 

l 



Reynolds, H.V., J.A. Curatolo and R. Quimby. 1976. Denning Ecology of 
Grizzly Bears in Northeastern Alaska. Third International 
Conference on Bear Research and Management,Binghamton, New York. 

Rickard, W.E., Jr. 1972. Preliminary Ecological Evaluation of the 
Effects of Air Cushion Vehicle Tests on the Arctic Tundra of 
Northern Alaska. United States Army Cold Regions Research and 
Engineering Laboratory, Special Report 182. 

Ritchey, R.W. 1974. Moose Harvesting Programs in Canada. Naturaliste 
Canadien 101: 631-642. 

Ritchie, B.W. 1978. Ecology of Moose in Fremont County, Idaho. Wildlife 
Bulletin No. 7. Idaho Department of Fish and Game. 

Ritchie, R. and J. Hawkings. 1981. Summer and Fall Waterbird 
Investigations Along the Proposed Northwest Alaskan Gas Pipeline, 
Alaska 1980. Unpublished report, Alaska Biological Research. 
Prepared for Northwest Alaskan Pipeline Company. 

Ritchie, R.J. 1980. Results of Aerial Surveys of Spring Waterfowl 
Concentration Areas Along the Alaskan Pipeline Route, Tetlin 
Junction to Pump Station No. 3. Unpublished Report, Alaska 
Biological Research. Prepared for Northwest Alaskan Pipeline Co • 

• 1982. Investigations of Bald Eagles, Tanana River, Alaska, ---1977-1980. In: Ladd, W.N. and P.F. Schempf (editors). Proceedings 
of a Symposium and Workshop on Raptor Management and Biology in 
Alaska. USFWS Report. 

Roby, D.D. 1978. Behavioral Patterns of Barren-Ground Caribou of the 
Central Arctic Herd Adjacent to the Trans-Alaska Pipeline. M.S. 
Thesis, University of Alaska, Fairbanks • 

• 1980. Winter Activity of Caribou on Two Arctic Ranges. ---Proceedings of the 2nd International Reindeer/Caribou Symposium, 
Roros, Norway. 

Rockwell, S.K., J.L. Perry, M. Haroldson and C. Jonkel. 1978. 
Vegetation Studies of Disturbed Grizzly Bear Habitat. In: Jonkel, 
C. (editor). Third Annual Report, Border Grizzly Project. 
University of Montana School of Forestry. Missoula. 

Rogers, L. 1976. Effects of Mast and Berry Crop Failures on Survival 
Growth and Reproductive Success of Black Bears. Transactions of 
the North American Wildlife Natural Resource Conference 41: 
431-438. 

Rogers, L.L., D.W. Kuehn, A.W. Erickson, E.M. Harger, L.J. Verme and 
J.J. Ozoga. 1976. Characteristics and Management of Black Bears 

851022 E-3-6-47 



That Feed in Garbage Dumps, Campgrounds or Residential Areas. 
Third International Conference on Bear Research and Management 
Binghamton; New York. 

Roosevelt, T., T.S. Van Dyke, D.G. Elliot and A.J. Stone. 1902. The 
Deer Family. Grosset & Dunlap, New York. 

Roseneau, D.G. 1984. Summary Statement on Nest Losses and Conflicts for 
Bald and Golden Eagles in the Susitna Hydroelectric Project Area. 
Unpublished report. Prepared for Alaska Power Authority. 

Roseneau, D.G. 1972. Summer Distribution, Numbers, and Food Habits of 
the Gyrfalcon (Falco rusticolus) on the Seward Peninsula, Alaska. 
M.S. Thesis. University of Alaska, Fairbanks. 

Roseneau, D.G. and J.A. Curatolo •. 1976. Distribution and Movements of 
the Porcupine Caribou Herd in Northeastern Alaska and Yukon 
Territory, 1975. Arctic Gas Biological Report Series '36(1). 

Roseneau, D.G. and P.J. Bente. 1979. A Raptor Survey of the Proposed 
Northwest Alaskan Pipeline Compa_ny Gas ~ip~lit1_e R:q\lte: t"t!~ U.S. 
Canada Border to Prodhoe Bay, Alaska. Unpublished report LGL 
Alaska Ecological Research Associates, Inc. Prepared for Fluor 
Northwest, Inc • 

• 1981. Aerial Surveys of Tree-Nesting Raptors Along the Proposed 
---Northwest Alaskan Pipeline Company Pipe ling Route: U.S .-Canada 

Border to the Chandalar Shelf: April 18 to May 10, 1980. 
-~Unpublished R~po~t Prepared for -Northwest -AlaskaPipeli ne-Compa ny 

by LGL Alaska Environmental Research Associates. Fairbanks. 

Roseneau, D.G., C.E. Tull and R.W. Nelson. 1981. Protection Strategies 
for Peregrine Falcons and Other Raptors Along the Proposed 
Northwest Alaskan Gas Pipeline Route. Final Report. LGL Alaska 
Ecological Research Associates, Inc. Prepared for Fluor Northwest, 
Inc. 

~---------Ro·se·t-t-e,--R.--198-5.--Fersona~l-communi~ca-t-i:on.-~F-o-rmer-Regiona~l-Di-rcee-t-e-J:'---­

(retired), U.S. Fish and Wildlife Service. Telephone conversation 
with R. Lindsay, Harza-Ebasco Susitna Joint Venture, February 18, 
1985. 

Russell, J., N. Warville, H. Charlie, P. Hazelton and D. Russel. 1978. 
Progress Report on Dempster Highway Study by Yukon Game Branch. 
Department of 'Indian Affairs and N.D. 33pp. 

Russell, R.B. 1980. A Fisheries Inventory of Waters in the Lake Clark 
National Monument Area. Alaska Department of Fish and Game and 
U.S. National Park Service, Anchorage, Alaska. 

851022 E-3-6-48 

1 

'] 

I 
J 

' ( 



I 
' l 

Rutherford, W.H. 1964. The Beaver in Colorado: Its Biology, Ecology, 
Economics and Management. Technical Bulletin No. 17, Colorado Game 
and Parks Department. 

Ruttan, R.A. 1974. Observations of Grizzly Bear in the Northern Yukon 
Territory and Mackenzie River Valley; 1972. In: Ruttan R.A. and 
D.R. Wooley (editors). Studies of Forbearers Associated with 
Proposed Pipeline Routes in the Yukon and Northwest Territories. 
Arctic Gas Biological Report Series 9. 

Ryder, R.H. 1955. Fish Predation by the Otter in Michiga.n. Journal of 
Wildlife Management 19: 497-498. 

Scheffer, V.B. 1951. The Rise and Fall of a Reindeer Herd. Scientific 
·Monthly 73: 356-362. 

Schultz, R.D. and J.A. Bailey. 197~. Responses of National Park Elk to 
Human Activity. Journal of Wildlife Management 42: 91-100. 

Schwartz, C.C. and A.W. Franzmann. 1981. Moose Research Center Report. 
Federal Aid in Wildlife Restoration Program Report on W-17-11 
Alaska Department of Fish and Game. 

Schweinsburg, R. 1974. Disturbance Effects of Aircraft on Waterfowl on 
North Slope Lakes, 1972. Arctic Gas Biological Report Series 14: 
1-48. 

Schweinsburg, R.E., M.A. Gallop and R.A. Davis. 1974. Preliminary 
Waterfowl- Disturbance Studies, MacKenzie Valley, August 1972. 
Arctic Gas Biological Report Series 14. 

Scott, J.W. 1940. Winter Kill in Beaver. Journal of Mammalogy 21: 
462. 

Scott, W.B. and E.J. Crossman. 1973. Freshwater Fishes of Canada. 
Volume 19, Fisheries Research Board of Canada, Canada. 

Scatter, G.W. 1967. The Winter Diet of Barren-Ground Caribou ~n 
Northern Canada. Canadian Field-Naturalist 81: 33-39. 

• 1971. Wild Fires in Relation to the Habitat of Barren-Ground ---Caribou in the Taiga of Northern Canada. Proceedings of the 
Annual Tall Timbers Fire Ecology Conference 10: 85-108. 

Sealander, J.A. 1943. Winter Food Habits of Mink in Southern Michigan. 
Journal of Wildlife Management 7: 411-417. 

Seaman, G.A. and J.J. Burns. 1981. Preliminary Results of Recent 
Studies of Belukhas in Alaskan Waters. Report of the International 
Whaling Commission. 31. SC/32/SM13. 

851022 E-3-6-49 



Sergent, D.E. and P.F. Brodie. 1969. Body Size in White Whales, 
Delphinapterus leucas. Journal of the Fisheries Research Board of 
Canada 26: 2651-2580. 

Sergent, D.E. 1962. The Biology and Hunting of Beluga or White Whales 
in the Canadian Arctic. Fisheries Research Board of Canada, Arctic 
Unit, Circular No. 8. 

Shank, C.C. 1979. Human Related Behavioral Disturbance to Northern 
Large Mammals: A Bibliography and Review. Foothills Pipelines 
(Yukon) Limited. Prepared for the Alaska Highway. Gas Pipeline 
Project. 

Shaw, P.O. and J.A. Maga. 1943. The Effect of Mining Silt on Yield of 
.Fry from Salmon Spawning Beds. California Fish and Game 29 (1). 

Sheldon, C. 1930. The Wilderness of Denali: Explorations of a 
Hunter-Naturalist in North~rn Alaska. Charles Scribner's Sons. New 
York. 

Sheldon, W.G. 1950. I)enning Habits and Home Range of Red Foxes in New 
York State. Journal of Wildlife Management 14(1): 33-42. 

Shepherd, P.E.K. 1958. Food Habits of Railbelt Moose. In: Job 
Completion Report 12(1), Federal Aid in Wildlife Restoration 
Alaska Game Commission, Project W3-R-12. 

Siniff, D.B. and R.O. Skoog. 1964. Aerial Censusing of Caribou Using 
---~---Random stratifie<i~saliii?Iing~ j(:)t.li.-iiaiofwiiCfTife Managemeni:--t8: 

391-401. 

Skoog, R.O. 1968. Ecology of the Caribou (Rangifer tarandus granti) 1n 
Alaska. Ph. D. Thesis. Univ. of California, Berkeley. 

Skoog, R.O. 1982a. Access to the Susitna Hydroelectric Project, Letter 
to Eric Yould, Alaska Power Authority, dated August 20, 1982, from 

·· ·· --~-·ttre·Alaska·Department- of--Fish·~and· Game.-- -----~·- ·· -~ -----~---·--·· 

Slough, B.G. and R.M. Sadleir. 1977. A Land Capability Classification 
for Beaver (Castor canadensis). Canadian Journal of Zoology 55: 
1324-1335. 

Small, M. 1985. Personal communication - U.S. Bureau of Land 
Management, telephone conversation with J. Durst, Harza-Ebasco, 
September 6, 1985. 

Smith, D.R. 1954. The Bighorn Sheep in Idaho--Its Status, Life History, 
and Management. Idaho Department of Fish and Game, Wildlife 
Bulletin No. 1, Boise. 

851022 E-3-6-50 

l 

·1 

l 

l 
l 



) 
' I 

1 
I 

I 
\ 

I I 

' I 
'j 

I j 

I 
I 

I I 

Smith, M.C. 1967. Red Squirrel (Tamiasciurus hudsonicus) Ecology During 
Spruce Cone Failure in Alaska. M.S. Thesis, University of Alaska, 
Fairbanks. 

Sopuck, L.G., C.E. Tull, J.E. Green and R.E. Salter. 1979. Impacts of 
Development on Wildlife: A Review from the Perspective of the 
Cold Lake Project. LGL Limited, Edmonton. Prepared for Esso 
Resources Canada Limited. 

Soutiere, E.C. 1978. The Effects of Timber Harvesting on the Marten. 
Ph.D. Thesis. University of Maine, Orono. 

Sparrow, S.D., F.J. Wooding and E.H. Whiting. 1978. Effects of Off-road 
Vehicle Traffic on Soils and Vegetation in the Denali Highway 

·Region of Alaska. Journal of Soil and Water Conservation 33: 
20-27. 

Spindler, M.A. and B. Kessel. 1980. Avian Populations and Habitat Use 
in Interior Alaska Taiga. Seysis 13. 

Spindler, M.A., S.M. Murphy and B. Kessel. 1981. Ground Censuses of 
Waterbird Populations in the Upper Tanana Valley, Alaska. In : 
Miller, F.L. and A. Gunn (editors). Symposium on Census and 
Inventory Methods for Population and Habitats. Proceedings of the 
Northwest Section of the Wildlife Society, April 10, 1980. 
Calgary, Alberta. 

Spraker, T. and W.B. Ballard. 1979. Unit 13 Brown Bear Studies. P-R 
Project Report W-17-R. Alaska Department of Fish and Game. 

Spraker, T., W.B. Ballard, and D.S. Miller. 1981. Brown Bear Studies. 
Game Management Unit 13. Final P-R Project Report W-17- 10 and 
W-17-11; Job 4.13R Alaska Department of Fish and Game. 

State of Alaska. No date. Alaska Administrative Code. Title 18: 
Environmental Conservation. 

Stephenson, R.O. 1978. Characteristics of Exploited Wolf Populations. 
Federal Aid Wildlife Restoration Program W-17-3 to W-17-8. Alaska 
Department of Fish and Game. 

Stephenson, R.O. and L. Johnson. 1973. Wolf Report. Alaska Department 
of Fish and Game. P-R Project Report, W-17-4. 

Steventon, J.D. and J.T. Major. 1982. Marten Use of Habitat in a 
Commercially Clear-Cut Forest. Journal ot Wildlife Management 
46 ( 1 ) : 1 7 5- 182 • 

Stockstad, D.S., M.S. Morris and E.C. Lory. 1953. Chemical 
Characteristics of Natural Licks Used by Big Game Animals in 

851022 E-3-6-51 



Western Montana. Proceedings of the 18th North American Wildlife 
Conference. 

Stone and Webster. 1976b. Final Report: Indian Point Flume Study 
Consolidated Edison Company of New York, Inc. and Stone and 
Webster Engineering Corporation Boston, Massachusetts. 

Storm, G.L. 1972. Population Dynamics of Red Foxes in North Central 
United States. Ph.D Dissertation University of Minnesota 

Stornorov, D. and A.W. Stokes. 1972. Social Behavior of the Alaska 
Brown Bear. In: S. Herrero (editor). Bears - Their Biology and 
Management. IUCN Publication New Series 23. 

Streubel, D.P. 1968. Food Storing and Related Behavior of Red Squirrels 
(Tamiasciurus hudsonicus) in Interior Alaska. M.S. Thesis, 
University of Alaska, Fairbanks. 

/ 

Stringham, S.F. 1974. Mother-Infant Relations in Moose. Naturaliste 
Canadien 101: 325-369. 

Summerfield, B.L. 1974. Population Dynamics and Seasonal Movement 
Patterns of Dall Sheep in the Atigun Canyon Area, Brooks Range, 
Alaska. M.S. Thesis, University of Alaska, Fairbanks. 

Surrendi, D.C. and E.A. DeBock. 1976. Seasonal Distribution· Population 
Status and Behavior of the Porcupine Caribou Herd. Unpublished 

_r_e_p_Qrt, __ C_g_n~dian WiJc:lli f§ ~~!"_vic§_, Edi!IQ!!_ton!__lJ:~Pa_~~cl-. fo~tl!~ 

Mackenzie Valley Pipeline Investigations. 

Svendsen, G.E. ·1982. Weasels (Mustela .species). In: J.A. Chapman and 
G.A. Fedlhamer (editors) Wild Mammals of North America: Biology, 
Management, Economics. The John Hopkins University Press. 
Baltimore. 

Swartz, L.G., W. Walker II, D.G. Roseneau and A.M. Springer. 1975. 
··PopuTaticins··af ··Gyrfalcons aT t:l:feSewara· Peni11s1.1ta;·· Kla ska·;· 

19o8-197·2-. -r-n·:-J-;-R-. -Murph~e-;-M-. Wh·rt·e-and-B-.E-.-Ha·rre-1-(-ed-i-1!-o·r-s -)...-----­
Population Status of Raptors. Raptor Research Report No. 3. 

Swift, D.M. 1983. A Simulation Model of Energy and Nitrogen Balance for 
Free Ranging Rumin.ants. Journal of Wildlife Management 47(3): 
620-645. 

Swift, D~M., J.E. Ellis and N~T. Hobbs. 1981~ Nitrogen and Energy 
··Requirements· of· North-·American--Cervids--in-,Winter----A-·Simula tio n 

Study. In: E. Reimers, E. Gaare and S.F. Skjenneberg 
(editors). Proceedings of the 2nd International Reindeer/Caribou 
Symposium, Roros, Norway. 

851022 E-3-6-52 

·l 

I 

.I 

) 
J 

I J 



! I 
; l 

, I 

: 1 

I l 
I I 

I I , I 
I 

I 
L 

Taft, E.P., P. Hofmann, P.J. Eisele, and T. Horst. 1975. An 
Experimental Approach to the Design of Systems for Alleviating 
Fish Impingement at Existing and Proposed Power Plant Intake 
Structures. In: L.D. Jensen (editor). Third National Workshop on 
Entrainment and Impingement. Section 316 (b) Research and 
Compliance. 

Tarasevich, M.N. 1960. Characteristics of White Whale Migration Toward 
the Coast. NTIS 1974. 

Tarbox, K.E., M.A. Scott, D.O. McKay, and M.R. Joyce. 1978. Biological 
Studies of a Proposed Power Plant Site near Healy, Alaska, 
May-Oct. 1978. Woodward-Clyde Consultants. Prepared for Stanley 
Consultants, Alaska. 

Thompson, B.R. 1972. Reindeer Disturbance. Journal of the British Deer 
Society 2: 882-883. 

Thompson, J.W. 1979. Lichens of the Alaskan Arctic Slope. University 
of Toronto Press. 314 pp. 

Todd, A.M.D. 1982. Natural Regeneration: Policies, Procedures, and 
Practices in the Prince George Forest Region. In: Murray, M. 
(editor). Forest Regeneration at High Latitudes: Experience from 
British Co-lumbia Miscellaneous Report No. 82-1. Pacific Northwest 
Forest and Range Experiment Station. 

Tomm, H.O. 1978. Response of Wild Ungulates to Logging Practices ~n 
Alberta. M.S. Thesis, University of Alberta, Edmonton. 

Toweil, D.C. 1974. Winter Food Habits of River Otter in Western Oregon. 
Journal of Wildlife Management 38: 107-112. 

Tracy, D.M. 1977. Reactions of Wildlife to Human Activity Along the Mt. 
McKinley National Park Road. M.S. Thesis, University of Alaska, 
Fairbanks. 

Trihey, E.W. 1982a. Issue Identification and Baseline Data Analysis. 
1981 Summary Report. Instream Flow Assessment for the Proposed 
Susitna Hydroelectric Project. Acres American Incorporated, 
Anchorage, Alaska. 

• 1982d. Preliminary Assessment of Access by Spawning Salmon to -----Side Slough Habitat Above Talkeetna. Prepared for Acres American 
Incorporated, Anchorage, Alaska • 

• 1983a. Preliminary Assessment of Access by Spawning Salmon into -----Portage Creek and Indian River. Prepared for Alaska Power 
Authority. 

851022 E-3-6-53 



Tripp, D.B. and P.J. McCart. 1974. Life Histories of Grayling 
(Thymallus arcticus) and Longnose Suckers (Catostomus catostomus) 
in the Donnelly River System, Northwest Territories. In: Arctic 
Gas Biological Series, Volume 20. 

Troyer, W.A. and R.J. Hensel. 1964. Structure and Distribution of a 
Kodiak Bear Population. Journal of Wildlife Management 28: 
769-772. 

U.S. Bureau of Land Management. 1985. Revised prescribed fire plan for 
improvement of moose winter range .in the Alphabet Hills, Gulkana 
Habitat Management Plan. Prepared by M. Small, Wildlife Biologist. 
U.S. Dept. Interior. BLM Glennallen Resource Area. Glennallen, 
Alaska. 12 pp. and appendix. 

U.S. Environmental Protection Agency. 1976a. Development Document for 
Best Technology Available for the Location, Design, Construction, 
and Capacity of Cooling Water Intake Structures for Minimizing / 
Adverse Environmental Impact. U.S. Government Printing Office 
Washington; D.C • 

---• 1976b. Impacts of Construction Activities in Wetlands of the 
United States. NTIS Springfield; Virginia • 

• 1977a. Guidelines for Air Quality Maintenance, Planning and ---Analysis. Vol. 10. EPA 450/4-77-001. October 1977. 

-· - - --.- 1-9 7-7b-.---Compi-lat ion -of-Air-- Eo.Llu ta nLEmissio.rL...E.acto.r.s .• ...AE...-:...42 • 
March 1977 • 

• 1979a. Air Quality Criteria for Oxidei of Nitrogen. 
---Environmental Criteria and Assessment Office • 

• 1979b. ISC Model User 1 s Guide. PB-80-133044~ February, 1979. ---

• 1981. Air Quality Criteria for Particulate Matter and Sulfur ---Oxides. Environmental Criteria and Assessment Office. 

U.S. Fish and Wildlife Service. 1975. South-Central Railbelt Area Upper 
Susitna River Basin Hydroelectric Project Two-Dam Plan. U.S. 
Department of the Interior.; U.S.-Department of--the I-nterior. 
Anchorage, Alaska. 

U.S. Department of the Interior. 1980. Endangered and Threated 
Wildlife and Plants Review of Plant Taxa for Listing as Endangered 
or Threatened Species Fish and Wildlife Service. Federal 
Register. 

851022 E-3-6:-54 

_} 

l 



I ' , I 

i 

I 
I I 

I ! 

i 

I I i.. 

• 1980a. Endangered Species Review List. ---
1980c. Letter from K. Schreiner to E. You1d, Alaska Power 

Authority. June 23. 

. 1981a. Letter of J. Morrison to E. Yould; Alaska Power ---Authority. December 17, 1981 • 

• 1981c. U.S. Fish and Wildlife Mitigation Policy. Federal 
---Register. 46(15). 

• 1982e. Endangered and Threatened Wildlife and Plants. Federal ---Register. 

·• 1982f. U.S. Fish and Wildlife Service. Endangered and ---. Threatened Wildlife and Plants. Federal Register 50 CFR 17.11 and 
17.12. January 1, 1982 • 

• 1982g. Personal Communication. Letter of J. Morrison, Acting ---Assistant, Regional Director, U.S. Fish and Wildlife Service 
to E. Yould, Executive Director, Alaska Power Authority, August 
17 • 

• 1983b. Personal Communication. Letter from K. Bayha U.S. Fish ---and Wildlife Service to E. Yould, Alaska Power Authority, January 
14 • 

• 1985. Endangered and Threatened Wildlife and Plants. 50 CFR ---17.11 and 17.12 as updated March 28, 1985. in 50 FR 12302, 12305 
and 12309. 

U.S. Forest Service. 1979. Roadway Drainage Guide for Installing 
Culverts to Accomodate Fish. Alaska Region Report No. 42. U.S. 
Dept. of Agriculture, Alaska. 

U.S. Army Corps of Engineers. 1977. Final Environment Impact Statement. 
Hydroelectric Power Development, Upper Susitna River Basin, 
South-Central Railbelt Area, Alaska. Office Chief Engineers, 
Department of Army, Washington, D.C. 

U.S. National Park Service. 1976. Final Environmental Impact Statement. 
Proposed Electric Distribution Line Extension to McKinley Park, 
Mount McKinley National Park, USNPS, Pacific Northwest Region, 
Alaska. 

Umeda, K., K. Matsumura, G. Okukawa, R. Sazawa; H. Honma, M. Arauchi, 
K. Kasahara, and K. Nara. 1981. Coho Salmon (Onchorhynchus 
kisutch) Transplanted from North America into the Ichani River, 
Eastern Hokkaido, Japan. Scientific Report, Hokkaido Salmon 
Hatchery. 35. 

851022 E- 3-6-55 



University of Alaska Agricultural Experimental Station. 1982. Susitna 
Hydroelectric Project, Environmental Studies. Phase I Final 
Report. Subtask 7.12. Plant Ecology Studies. Prepared for Acres 
American Inc. and Alaska Power Authority. 

Van Ballenberghe, V. 1978. Migratory Behavior of Moose in South-Central 
Alaska. Proceedings of the International Congress of Game 
Biologists 13: 103-109. 

Van Ballenberghe, V. and J .M. Peek. 1971. Radiotelemetry Studies of 
Moose in Northeastern Minnesota. Journal of Wildlife Management 
35: 63-71. 

Van Ballenberghe, V., A.W. Erickson and D. Byman. 1975. Ecology of the 
·Timber Wolf in Northeastern Minnesota. Wildlife Monographs No. 
43. 

Van Cleve, K. and L.A. Viereck. 1981. Forest Succession in Relation to 
Nutrient Cycling in the Boreal Forest of Alaska. In: West, D.C., 
H.R. Strugart and D.B. Botkin (editors). Forest Succession: 
Concepts and Applications.- Springer-Verlag. 

Van Zyll de Jong, C.G. 1975. The Distribution and Abundance of the 
Wolverine (Gulo gulo) in Canada. Canadian Field-Naturalist 89: 
431-437. 

Vander Zande, A.N., W.J. ter Keurs and W.J. Vanderweijden. 1980. The 
~-- impac-ts- o-f.--Roads--on--the-Densities-o-f.-Fou-r--Bi-r..d-Spec.ies in an Open 

Field Habitat - Evidence of a Long Distance Effect. Biological 
Conservation 18: 299-321. 

Vanderwalker, J. G. 1967. Response of Salmonoids to Low Frequency Sound. 
In: Tavolga, W.N. (editor). Marine Bio-acoustics. 

Vascotto, G.L. 1970. Summer Ecology and Behavior of the Grayling of 
J1~~-11_llS £~E!E:lt_,Al.~~-!<.~· M.S. Thesis Uni ver~J:ty_()_~ Al~_s~-~· 

--~~------- ··----------;:;;--,.-----:;;;--~-;;;-------,,.,;r;-.........,;::;--,--- -----.----,--.........,- --=-----Vel son, F. P .J. 1980. Embryonic Development in Eggs of-Socl<eye Salmon--·---···· 
Onchorhynchus nerka). Canadian Special Publication of Fisheries 
and Aquatic Sciences No. 49. 

Vermeer, K. 1973. Some Aspects of the Nesting Requirements of Common 
Loons in Alberta. Wilson Bulletin 85: 424-435. 

Viereck, L.A. 1970. Forest Succession and Soil Development Adjacent to 
the Chena River in Inferior Alc.u3k.:L Arctic and Alpine Research 2: 
1-26. 

• 1975. Forest Ecology of the Alaskan Taiga. Proceedings of the 
Circumpolar Conference on Northern Ecology. 

851022 

.1 

l 

]· 

.I 

' J 



I I 

I I 

! I 

I I 
I J 

J 
I I L 

I J 

Viereck, L.A. and C.T. Dyrness. 1979. Ecological Effects of the 
Wickersham Dome Fire near Fairbanks, Alaska. General Technical 
Report, PNW-90 United States Forest Service, Portland, Oregon • 

• 1980. A Preliminary Classification System for Vegetation of -----Alaska. General Technical Report PNW-106, U.S Forest Service, 
Pacific Northwest Forest and Range Experiment Station. 

Viere~k, L.A. and E.L. Little, Jr. 1972. Alaskan Trees and Sh~bs. 
Agriculture Handbook No. 410. United States Department of 
Agriculture, Forest Service. 

Viereck, L.A. and L.A. Schandelmeier. 1980. Effects of Fire in Alaska 
and Adjacent Canada - A Literature Review. Bureau of Land 

·Management Technical Report 6; BLM/AK/TR-80/06. 

Viereck, L.A., T.T. Dyrness and A.R. Batten. 1982. Revision of 
Preliminary Classification for Vegetation of Alaska. Unpublished 
Report from Anchorage Workshop on Classification of Alaskan 
Vegetation, December 24, 1981. 72 pp. 

Villmo, L. 1975. The Scandinavian Viewpoint. In: Luick, J.R. P.C. Lent, 
D.R. Klein and R.G. White (editors). Proc. of First 
International Reindeer/Caribou Symposium. Bioi. Papers of the 
University. Special Report No. 1., University of Alaska, 
Fairbanks. pp 4-9. 

Walker, W. 1977. Chlorinated Hydrocarbon Pollutants in Alaska 
Gyrfalcons and Their Prey. Auk 94: 442-447. 

Wallmo, O.C., L.H. Carpenter, W.L. Regelin, R.B. Gill and D.L. Baker. 
1977. Evaluation of Deer Habitat on a Nutritional Basis. Journal 
of Range Management 30: 122-127. 

Wangaard, D.B. and C.V. Burger. 1983. Effects of Various Water 
Temperature Regimes on the Egg and Alevin Incubation of Susitna 
River Chum and Sockeye Salmon. National Fishery Research Center, 
U.S. Fish and Wildlife Service. Prepared for Alaska Power 
Authority. 

Ward, A.L., J.J. Cupal, G.A. Goodwin and H.D. Morris. 1976. Effects of 
Highway Construction and Use on Big Game Populations. Federal 
Highway Adminstration Office of Research and Development. Report 
FHWA-RD-76-174, Washington, D.C. 

Ward, J.G. and D.L. Sharp. 1974. Effects of Aircraft Disturbance on 
Moulting Sea ducts at Herschel Island, Yukon Territory, August 8, 
1973. In: Gunn, W.W.H, W.J. Richardson, R.E. Schweinsburg and T.D. 
Wright (editors). Studies on Terrestrial Bird Populations, 

851022 E-3-6-57 



Moulting Sea Ducks and Bird Productivity in the Western Arctic, 
1973. Arctic Gas Biological Report Series 29. 

Warren, C.E. 1971. Biology and Water Pollution Control. W.B. Saunders 
Company. 

Watson, G.H., W.H. Prescott, E.A •. deBock, J.W. Nolan, M.C. Dennington, 
H.J. Poston and l.G. Stir. 1973. An Inventory of Wildlife Habitat 
of the Mackenzie Valley and the Northern Yukon. Environ. - Soc. 
Committee on Northern Pipelines Task Force on Northern Oil 

. Development. Report No. 73-27. 

Watson, G.W. and R.F. Scott. 1956. Aerial Gensusing of the Nelchina 
Caribou Herd. Transactions of the North American Wildlife 

·Conference 21: 499-510. 

Weber, D.D., D.F. Maynard, W.D. Gronland, and U. Konchin. 1981. 
Avoidance Reactions of Migrating Adult Salmon to Petroleum 
Hydrocarbons. Canadian Journal of Fisheries and Aquatic Science 
38. 

Weeden, R.B. 1972. Effects of Hunting on Rock Ptarmigan Along the 
Steese Highway. Technical Bulletin No. 2, Alaska Department of 
Fish and Game. 

Weeks, H.P. and C.M. Kirkpatrick. 1976. Adaptions.of White~tailed Deer 
to Naturally Occurring Sodium Deficiencies. Journal of Wildlife 

___!-fanagemenE __ ~_Q_:_ _ __6_J..Q:6~~-"-----------·-------

Welsh, S.L. 1974. Anderson's Flora of Alaska and Adjacent Parts of 
Canada. Brigham Young University Press, Provo, Utah. 

West, S.D. 1979. Habitat Responses of Microtine Rodents to Central 
Alaskan Forest Succession. Ph .D. Thesis, University of California, 
Berkeley. 

White·:; C.M. 1974··;· Survey of the·Peregrine·Falcon-and-0ther-Raptors :tn 
----- ------1; ne-Pro·po-sed-Su·s-i-t;..na-R:ive-r-Resel."-vo-i-r-1-mpeundment--Ar'-ea-s-.--­

Unpublished interim report, U.S. Fish and Wildlife Service. 

White, C.M. and T.J. Cade. 1971. Cliff-nesting Raptors and Ravens Along 
the Colville River in Arctic Alaska. Living Bird 10: 107-150. 

White, C.M., T. D. Ray and L. W. SowL 1977_ •. J.'he 19]0:-1.9]2:-1974 Rap tor 
Surveys Along the Trans-Alaska Oil Pipeline. World Conference on 

-Birds ef. .. Prey-1: 222=22-9-.-· 

Whitman, J. 1985a. Personal communication. Game Biologist, Alaska 
Department of Fish and Game, Glennallen, Alaska. Letter to R. 
Lindsay, Harza-Ebasco, February 15, 1985. 

851022 E-3-6-58 

1 



. I 
I 

1 I 

1 I 
I 

I j 
I I 

I 
i I 

II 
I I 

I 

ll 

I I 

I J 

• 1985b. Personal communication. Game Biologist, Alaska Department -----of Fish and Game, Glennallen, Alaska. Telephone conversation with 
R. Lindsay, Harza-Ebasco Susitna Joint Venture, March 4, 1985. 

Wigglesworth, D. 1982. An Inquiry into the Alaska Railroad Vegetation 
Management Maintenance Program. Alaska Center for the Environment. 
Alaska. 

Wilson, D.E. 1982. Wolverine (Gulo gulo). In: Chapman; J.A. and G.A. 
Feldharner (editors). Wild Mammals of North America: Biology, 
Management, Economics. The Johns Hopkins University Press, 
Baltimore. 

Wilson, K.A. 1954. The Role of Mink and Otter as Muskrat Predators in 
·Northeastern North Carolina. Journal of Wildlife Management 18: 
199-207. 

Wilson, W. J., E.W. Trihey, J.E. Baldridge, C.D. Evans, J.G. Thiele, 
and D.E. Trudgen. 1981. An Assessment of Environmental Effects of 
Construction and Operation of the Proposed Terror Lake 
Hydroelectric Facility, Kodiak, Alaska. Instream Flow Studies 
Final Report. Arctic Environmental Information and Data Center. 

Wolff, J.O. 1976. Utilization of Hardwood Browse by Moose on the Tanana 
Floodplain of Interior Alaska. USDA Forest Service, Research Note, 
Portland, Oregon • 

• 1977. Habitat Utilization of Snowshoe Hares (Lepus americanus) -----in Interior Alaska. Ph.D. Thesis, University of California, 
Berkeley • 

• 1978. Burning and Browsing Effects on Willow Growth ~n Interior -----Alaska. Journal of Wildlife Management 42: 135-140. 

Wolff, J.O., and J.C. Zasada. 1979. Moose Habitat and Forest Succession 
· on the Tanana River Floodplain and Yukon-Tanana Upland. In: 

Proceedings of the North American Conference and Workshop No. 15. 
Kenai, Alaska. 

Woods, C.A. 1973. Erethizon dorsatum. American Society of Mamalogy. 
Mammalian Species 29: 1-6. 

Woodward-Clyde Consultants Inc. 1984a. Fish Mitigation Plan. Prepared 
for Harza-Ebasco Susitna Joint Venture, Anchorage, Alaska. 

• 1984b. Interim Mitigation Plan for Chum Spawning Habitat ~n Side -----Sloughs of the Middle Susitna River. Final Report. Prepared for 
Harza-Ebasco Susitna Joint Venture, Anchorage, Alaska. 

851022 E-3-6-59 



• 1985. Fish Resources and. Habitats in the Middle Susitna River. ---Technical Report No. 1. Prepared for Harza-Ebasco Susitna Joint 
Venture, Anchorage, Alaska. 

Wootton, R.J. 1976. The Biology of the Sticklebacks. Academic Press. 
387 pp. 

Youngman, P.M. 1975. Mammals of the Yukon Territory. National Museums 
of Canada, Zoology, No. 10. 

Zasada, J.C. and L.A. Viereck. 1975. The Effects of Temperature and 
Stratification on Germination in Selected Members of the 
Salicaceae in Interior Alaska. Canadian Journal of Forestry 
Research 5: 333-337. 

Zasada, J.C. and R.A. Densmore. 1977. Changes in Seed Viability During 
Storage for Selected Salicaceae. Seed Science Technology 5: 
509-518. 

Zhigunov, P.S. (editor). 1968. Reindeer Husbandry. (Translated from 
Russian). Israel Program for Scientific Translations Jerusalem. 

851022 E-3-6-60 

i 

J 

l 



I 
I 
il 
' 

I 
I 
I 
I 
I 
I 
I 

.I 
I 
I 
I 
I 
I 
I 
I 
I 

7- GLOSSARY 

• 

I 

......... '·-·>~~····J 



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, ~hiefly ~ilt size, 
res\lJ.~j.Jlg_J_r_9ll! __ gla_£i"!J_ abrasi_~n. __________ ----------~-

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 
tr-e-es. 

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 
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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 J01n1ng 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 Deterioration. A rev1ew 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 - underneath 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 

851022 E-3-7-3 



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 Conservation, 
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 
develo.pment 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 sha 11, 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 governmental 
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 Environmental Policy Act (NEPA) (42 USC 4321-4347) was 
designed to encourage the consideration of environmental concerns in 
the planning of federally controlled projects. Regulations pertaining 
to the implementation of NEPA have been issued by the Council on En­
vironmental 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 
natives 
effects 
ment. 

(f) Use all 
Act and 
restore 
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NEPA process to identify and assess the reasonable alter­
to proposed actions that will avoid or minimize adverse 
of these actions upon the quality of the human environ-

practicable means, consistent with the requirements of the 
other essential considerations of national policy, to 
and enhance the quality of the human environment and avoid 
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or minimize any possible adverse effects of their ~ctions 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- ;:i' <fes-crfptic>n.···a-ftiieasur:es···a:na·-faciTities, ·sch·e-aute;·· ctrsts; ana·· 
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 licensed water projects: 

--~~--~--·- -·-·-----~-~-- ----- . 

• • • such department or agency Hrst shaTi-cons1.iit-wfth 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 controlcfacility 
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 
th-ereof in ·connect ion ·with ·such ·water-resource development-. 
FE·RG-wi-H-comp·l-y-wi-t-h-t-he-consu-1-t-a-t;-ion-pr-ov-i-s-ions-ocf-the--­
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 negotiate 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). Prio~ 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. 

850903 El-3-3-1 



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 utilized 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 .. mitiga.t.io.n plan_w.U.L.h..EL~uffi~iE'Ult:h: flex:i,Q.lE,L§.Q that,_H 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 increa·sed 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 implemented without consultation with 
appropriate state and federal agencies and approval of FERC. It is the 

. iritei:it of -Elie Applrcarif fO-reaC1Cagreemen:t-wi·cn·tne-r·esoTrr·c·e·-ag·e-n·cies 
------ conce rnin-grtio-di·H·c·a·t·h>n-O'f-th·e-p·I-an-prror-l:'o-s·eekin-g-FE·Re-a·pprova·l-=.---­

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 confidence associated with the impact 
prediction. In other words, those resources that will most certainly 
be impacted were given priority over impact issues where there 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 additional 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 plan 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 

~·-~· --·--·------ -·- m-Od_[_f_i.Ca.ti-onS--tQ ___ .tlie -·piati~. -·rn--caseS-Wl.fe-re -ene·--prea-icted ___ impac·t dtfEfS 
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 
modif-icat-ions ,--they--w-i-H-be-implement-ed-(St-ep-4-)--and-mon-i-tor-ed-(.S-tep---

---------~5-)-~-Any-modi-f-ica.t-ions-to-the-mi.ti.gation_plan_will_no_t_b_e_imp.Lem_e_n_t_e_d ________ _ 
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. 

Following satisfactor_y .. 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). 

850903 El-3-4-2 

l 
j 

\ l 

l 

' 1 

l 



I • 

! i 
' ' 

f 
I , 

1 
! 
I • 

\ I 

I : 

• I i 

APPENDIX E2.3 

ENVIRONMENTAL 

GUIDELINES MEMORANDUM 



-I 

i 

I 

IJ 

EXHIBIT E - CHAPTER 3 

APPENDIX E2.3 

ENVIRONMENTAL GUIDELINES MEMORANDUM 
(This Section has been Deleted) 



I . 

i 

I . 

r , 

I . 

( \ 
I • 
I 

l. 
{ . 
! 
I ; 

I 
; 
l ' 

I 
I J 

I j 

APPENDIX E3.3 

PLANT SPECIES 

IDENTIFIED _IN SUMMERS OF 1980 AND 1981 

IN THE UPPER AND MIDDLE SUSITNA RIVER 

BASIN, THE DOWNSTREAM FLOODPLAIN, 

AND THE INTERTIE 



I 
1 I 

( l i I 

l 
I I 

I I 

iJ 

APPENDIX E3.3: PLANT SPECIES IDENTIFIED IN SUMMER OF 1980 AND 1981 
IN THE UPPER AND MIDDLE SUSITNA RIVER BASIN* (U), 
THE DOWNSTREAM FLOODPLAIN (D), AND THE INTERTIE (I) 

Pteridophyte 

Aspidiaceae 

Dryopteris dilatata (Hoffm.) Gray 
Dryopteris fragrans (L.) Schott 
Gymnocarpium dryopteris (L.) Newm. 

Athyriaceae 

Athyrium filix-femina (L.) Roth 
Cystopteris fra£i1is (L.) Bernh. 
Cystopter1s mon ana (Lam.) Bernh. 
Matteuccia struthiotteris (L.) Todaro 
Woods1a alpina {Bolon) S. F. Gray 

Equisetaceae 

Eguisetum arvense L. 
Eguisetum fluviatile L. ampl. Ehrh. 
Eguisetum palustre [. 
Eguisetum pretense L. 
Egu1setum s1lvat1cum L. 
Eguisetum variegatum Schleich. 
Egu1setum sp. 

Isoetaceae 

Isoetes muricata Our. 

Lycopodiaceae 

Lycopodium alpinum L. 
Lycopodium annotinum L. 
Lycopod1um clavatum L. 
Lycopodium complanatum L. 
[ycopod1um selago [. ssp. selago 

Thelypteridaceae 

Thelypteris phegopteris (L.) Slosson 

Gymnospermae 

Cupressaceae 

Juniperus communis L. 

Pinaceae 

~ glauca (Moench) Voss 
Picea mariana (Mill.) Britt., 
~rns & Pogg. 

Monocotyledoneae 

Cyperaceae 

Carex aguatilis Wahlenb. 
Carex bigelowii Torr. 
~ caei llaris L. 
Carex canescens L. 
Carex conc1nna R. Br. 

851008 E3-3-l-l 

Shield fern 
Fragrant shield fern 
Oak 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 
Hairlike sedge 
Si 1 very sedge 
Low northern sedge 

(Page 1 of 9) 

U D I 
u I 
U D I 

U D 
u 
u 

D I 
u 

u 
u 

D 
U D 
u I 
U D 

I 

u 

u 
u 
u 
u 
u 

u 

u I 

U D I 

U I 

u 
u 
II 
U D I 
u 



APPENDIX E3.3 (Page 2 of 9) 

Carex filifolia Nutt. 
Carex I~rberi Fern. 
Carex ~mosa L. 
Carex loliacea L. 
Carex med~a R. Br. ex Richards. 
CBreX iiie'iiib'ranacea Hook. 
CBreX podocarpa C. B. Clarke 
Carex rhynchophysa C. A. Mey. 
Carex saxatil~s L. 
Carex spp. 
tiEiO'Charis sp. 
Eriophorum an~ustifolium Honck. 
Er~ophorum sc euchzer~ Hoppe 
Eriophorum vag~natum L. 
Euophorum sp. 
Scir~us microcarpus Pres!. 
Tr~c ophorum caespitosum (L.) Hartm. 

Gramineae (Poaceae) 

Agropyron boreale (Turcz.) Drobov 
Agropyron caninum (L.) Beauv. 
Agropyron macrourum (Turcz.) Drobov 
Agropyron sp. 
Agrost~s scabra Willd. 
Agrostis sp. 
Alopecurus alpinus Sm. 
Arctagrostis latifolia (R. Br.) Griseb. 
Beckmannia syzigachne (Steud.) Fern 
Calamagrostis canadensis (Michx.) Beauv. 
Calamagrostis purpurascens R. Br. 
cinna IaHt'olia. (Jrev.J Griseb .• in Ledeb 
~onia intermedia Vasey 
Deschampsia atropurpurea (Wahlenb.) 

Scheele**: 
Deschampsia caespitosa (L.) Beauv. 
Festuca altaica Tr~n. 
Festuca rubra L. Coli. 
Hierochloe alpine (Swartz) Roem. & Schult. 
Hierochloe odorata (L.) Wahlenb. 
Phleum commutatum Gandoger 

Thread-leaf sedge 
Sedge 
Shore sedge 
Sedge 
Sedge 
Fragile sedge 
Short-stalk sedge 
Sedge 
Sedge 
Sedge 
Spike rush 
Tall cottongrass 
White cottongrass 
Tussock cottongrass 
Cottongrass 
Small-fruit bullrush 
Tufted clubrush 

Northern wheatgrass 
Wheat grass 
Wheat grass 
Wheat grass 
Tickle grass 
Bent grass 
Mountain foxtail 
Polar grass 
Slough grass 
Blue joint 
Purple reedgrass 
Wood reed __ 
Timber oatgrass 
Mountain hairgrass 

Tufted hair grass . · · 
Fescue grass 
Red fescue 
Alpine holygrass 
Vanillr;~ grass 
Timothy 
Alpine bluegrass Poa alp~na L. 
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.. ~oa archca R. Br. 
-Poa palustris L. 

-------------ffisetum spxcatum-(-b+-R±chter 
Bluegrass 

----Downy-oatgrass-----~---···--U-0---~---

Iridaceae 

~ 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 confuse Lindeb. 
Luzula mult~flora (Retz.) Lej. 
Luzula farviflora (Ehrh.) Desv. 
[uzula undr~cola Gorodk. 
Luzula wahlenbergii Rupr. 
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Wild iris 

Arctic rush 
Chestnut rush 
Drummond rush 
Mertens rush 
Rush 
Woodrush 

Northern woodrush 
Woodrush 
Small-flowered woodrush 
Tundra woodrush 
Wahlenberg woodrush 
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Liliaceae 

Lloydia serotina (L.) Rchb. 
Streptoeus amplexifolius (L.) DC. 
Tofield1a coccinea Richards 
Tofield1a pusilla (Michx.) Pers. 
Veratrum viride Ait. 
Zygadenus elegans Pursh 

Or chi daceae 

Listera cordata (L.) R. Br. 
Platanthera convallariaefolia 

(Fisch.) Lind!. 
Platanthera dilatata (Pursh) Lindl. 
Platanthera hyperborea (L.) Lindl. 

Potamogetomaceae 

Potamogeton eeihydrus Raf. 
Potamogeton f1liformis Pers. 
Potamogeton gram1neus L. 
Potamogeton perfoliatus L. 
Potamogeton ro66insi1 Oakes 

Sparganiaceae 

Sparganium angustifolium Michx. 

Dicotyledoneae 

Araliaceae 

Echinopanax horridum (Sm.) Decne. 
& Planch. 

Betulaceae*** 

Alnus crispa (Ait.) Pursh 
Alnus sinuata (Reg.) Rydb. 
AI'iiliS tenu1 folia Nutt. 
Alnus sp. 
BerUTa glandulosa Michx. 
Betula nana L. 
Betula OCC:rdentalis Hook. 
Betula papyr1fera Marsh. 

Boraginaceae 

Mertensia laniculata (Ait.) G. Don 
Myosotis a pestris F. W. Schmidt 

Callitrichaceae 

Callitriche hermaphroditica L. 
Callitriche ~ L. 

Campanulaceae 

Campanula lasiocarpa Cham. 

Caprifoliaceae 

Linnaea borealis L. 
Sambuons callicarea 
V1burnum edule (M1chx.) Raf. 
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Alp lily 
Cucumber root 
Northern asphodel 
Scotch asphodel 
False hellebore 
Elegant death camas 

Twyblade 
Northern bog-orchis 

White bog-orchis 
Northern bog-orchis 

Nuttall pondweed 
Filiform pondweed 
Pondweed 
Clasping-leaf pondweed 
Robbins pondweed 

Narrow-leaved burreed 

Devil's club 

American green alder 
Sitka alder 
Thinleaf alder 
Alder 
Resin birch 
Dwarf arctic birch 
Water birch 
Paper birch 

Tall bluebell 
Forget-me-not 

Water starwort 
Vernal water starwort 

Mountain harebell 

Twin-flower 
Pacific red elder 
High bush cranberry 

u I 
U D I 
u 
u I 
u I 
u I 

I 
u 
u 
u I 

u 
u 
u 
u 
u 

u 

U D I 

U I 
U D I 

D 
I 

U I 
U D I 
u 
U D I 

U D I 
u 

u 
u 

U I 

U I 
I 

U D I 



APPENDIX E3.3 (Page 4 of 9) 

Caryophy llaceae 

Minuartia obtusiloba (Rydb.) House 
Moehringia laterifolia (L.) Fenzl 
s~lene acaul~s [. 
Stellaria crassifolia Ehrh. 
Stellaua sp. 
Wilhelmsia physodes (Fisch.) McNeill 

Compositae (Asteraceae) 

Achillea borealis Bong. 
Achillea s~b~rica Ledeb. 
Antennaria alpina (L.) Gaertn. 
Antennaria monocephala DC. 
Antennar~a rosea Greene 
Arn~ca ampl~ulis Nutt. ssp. prima 

Maguire 
Arnica chamissonis Less. (?) 
Arn~ca frigida C. A. Mey. 
Armca lessingii Greene 
Artemisia alaskana Rydb. 
Artemisia arctica Less. 
Artemis~a tiles~i Ledeb. 
Aster sibir~cus L. 
~ron acris subsp. kolitus (L.) 

( • Fri~chinz & eller 
Erigeron humilis Graham 
Erigeron lonchophyllus Hook. 
Erigeron pureuratus Greene 
Hierac~um tr~ste Willd 
Petasites fri!iJidus. (L.) _fJ:'EI.n(!h. __ 
Petasites sag~ttatus (BanKs) Gray 
Petasites sp. 
Saussurea angustifolia (Willd.) DC. 
Senec~o atropurpureus (Ledeb.) Fedtsch. 
Senecio lugens Richards. 
Senec~o sheldonensis Pars. 
Senecio triangularis Hook 
Senec~o sp. 
Solidago multiradiata Ait. 
Taraxacum sp. 

Cornus canadensis L. 

Crassulaceae 

Sedum ~ (L.) Scop. 

Cruciferae (Brassicacea) 

Drabs aurea Vahl 
card8mrne-bellidifolia L. 
Cardam~ne ·pratens~s b·· 
Cardam~ne umbellate Greene 
Draba nivalis Liljebl 
Draba stenoloba Ledeb. 
parrya nudicaulis (L.) Regel 

Diapensiaceae 

Diapensia lapponica L. 

Alpine sandwort 
Grove Sandwovt 
Moss.campion 
Chickweed 
Starwort 
t-erckia 

Yarrow 
Siberian yarrow 
Alpine pussytoes 
Pussytoes 
Pussytoes 

Arnica 
Arnica 
Arnica 
Arnica 
Alaska wormwood 
.Wormwood. 
Wormwood 
Siberian aster 

Fleabane 
Fleabane daisy 
Daisy 
Fleabane 
Wooly hawkweed 
Arctic sweet coltsfoot 
Arrowleaf sweet coltsfoot 
Sweet coltsfoot 
Saussurea 
Ragwort 
Ragwort 
Sheldon groundsel 
Ragwort 
Ragwort 
Northern goldenrod 
Dandelion 

Rose root 

Draba 
· Alpine bi ttercress 
···c-uckoo nower::::::~~-=-­

Bit tercress 
Rockcress 
Rockcress 
Parrya 

Diapensia 

851008 E3-3-l-4 

u 

u 
u 
u 

U D 
U D 
u 
u 
u 

u 
D 

I 

I 

U I 
u 
u 
U I 
U D I 
U D I 

I 
u 

D 
I 

u 
U I 
u 

D I 
U I 
u 
U I 
u 

U D 
u 

I 
I 

U I 

u 
u 
u 
u 
u 

I 

I 

U I 

l 

l 

J 

, I 



I 
, I 

I I 

I 1 

I i 
I j 

I I 
.. 1 

I 
J 

I I 
u 

APPENDIX E3.3 (Page 5 of 9) 

Droseraceae 

Drosera rotundifolia L. 

Elaeagnaceae 

Shepherdia canadensis (L.) Nutt. 

Empetraceae 

Empetrum nigrum L. 

Ericaceae 

Andromeda polifolia L. 
Arctostaphylos a!Eina (L.) Spreng. 
Arctostaphylos ru ra (Rehd. & Wilson) Fern. 
Arctostaphylos ~rsi (L.) Spreng. 
Cassiope tetragona (L.) D. Don 

Ledum decumbens (Ait.) Small*** 
Ledum groenlandicum Oeder 
reaum sp. 
IOISeleuria procumbens (L.) Desv. 
Menziesia ferruginea Sm. 
Oxycoccus microcarpus Turcz. 
Rhododendron IaeEon~cum (L.) Wahlenb. 
Vacc~n~um caesp~ osum Michx. 
Vaccinium uli~inosum L. 
Vacc~n~um vit~s-idaea L. 
Vacc~nium sp. 

Fumariaceae 

Corydalis pauciflora (Steph.) Pers. 

Gentianaceae 

Gentians glauca Pall. 
Gentians propingua Richards. 
Menyanthes trifoliata L. 
Swertia perenn~s L. 

Geraniaceae 

Geranium erianthum DC. 

Haloragaceae 

Hippuris vulgaris L. 

Leguminosae (Fabaceae) 

Astragalus aboriginum Richards. 
Astragalus al~inus L.** 
Astragalus umbellatus Bunge 
Hedysarum aleinum L. 
Lup~nus arct~cus 5. Wats. 
Oxytropis cam~estris (L.) DC. I Oxytropis huddelsonii Prosild 

J Oxytropis maydeiliana Trautv. 

-----------------------~O~x~yat~r~o~~~i~s~ nigrescens (Pall.) Fisch. 
Ox~tre~iseida NHtt. 
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Sundew 

Soap berry 

Crowberry 

Bog rosemary 
Alpine bearberry 
Red-fruit oearberry 
Bearberry 
Four-angle mountain 

heather · 
Northern Labrador tea 
Labrador tea 
Labrador tea 
Alpine azalea 
Menziesia 
Swamp cranberry 
Lapland rose bay 
Dwarf blueberry 
Bog blueberry 
Mountain cranberry 
Blueberry . 

Few-flowered corydalis 

Glaucous gentian 
Gentian 
Buckbean 
Gentian 

Northern geranium 

Common marestail 

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

Pinguicula villosa L. 
Utricularia vulgaris L. 

Myricaceae 

Myrica gale L. 

Nymphaeaceae 

Nuphar polysepalum Engelm. 

Onagraceae 

Circaea alpina L. 
Epilobium anfustifolium L. 
Ep~lob~um la ~fol~um L. 
Epilobium palustre L. 

Orobanchaceae 

Hairy butterwort 
Common bladderwort 

Sweet gale 

Yellow pond lily 

Enchanter's nightshade 
Fireweed 
Dwarf fireweed 
Swamp willow-herb 

Boschniakia rossica (Cham. & Schlecht. 
Fedtsch. 

Polemoniaceae 

Polemonium acutiflorum Willd. 

Polygonaceae 

Oxyria digyna (L.) Hill 
Poiygonum bistorta L. 
Polygonum v~v~parum L. 
Rumex arcticus Trautv. 
Rumex sp. 

Portulacaceae 

Claytonia sarmentosa .C. A. Mey. 

Primulaceae 

Poque 

Jacob's ladder 

Mountain sorrel 
~Meadow bistort 
Alpine bistort 
Arctic dock 
Dock 

Spring-beauty 

· Androsace chamaeJasme·Hult. · Androsace 
Dodecatheon frig~dum Cham. & Schlecht. Northern shooting star 
. Pr~mula cune~ foha [eoeficc.'-'-c:;_.::___-'-'-'-.:.----weage-Iea fprimrose 
Trientalis europaea L. Arctic starflower 

Pyrolaceae 

Meneses uniflora (L.) Gray 
Pyrola asarifolia Michx. 
Pyrola grandiflora Radius 
Pyroia minor L. 
Pyrola ~da L. 
P.yrola sp. 

Ranunculaceae 

Aconitum delphinifolium DC. 
Actaea rubra (Ait.) Willd. 
Anemone~issiflora L. 
Anemone parviflora M~chx. 
Anemone r~chardsonii Hook 
Anemone sp. 
Caltha leptosepala DC. 

851008 

Single delight 
Liverleaf wintergreen 
Large-flower wintergreen 
Lesser wintergreen 
One-sided wintergreen 

.~ .. Wintergreen ~· 
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Monkshood 
Baneberry 
Anemone 
Northern anemone 
Anemone 
Anemone 
Mountain marsh-marigold 
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Delphinium glaucum S. Wats 
Ranunculus confervoides (E. Fries) 

E. Fr~es 

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

Ranunculus nivalis L. 
Ranunculus occidentalis Nutt. 
Ranunculus pygmaeus Wahlenb. 
Ranunculus sp. 
Thal~ctrum alpinum L. 
Thalictrum sparsiflorum Turcz. 

Rosaceae 

Dryas drummondii Richards. 
Dryas ~ntegr~folia M. Vahl. 
Dryas octopetala L. 
~ macroehtllum Wild. 
Geum ross~~ R. Br.) Ser. 
ruetkea Iectinata (Pursh) Ktze. 
Potentil a biflora Willd. 
Potentilla fruticosa L. 
Potent~lla hylarctica Malte 
Potent~lla pa ustris (L.) Scop. 
Rosa ac~cular~s [~ndl. 
Rubus arcticus L. 
RU5US chamaemorus L. 
Rubus idaeus L. 
Rubus pedatus Sm. 
Rubus sp. 
sanguisorba stipulata Raf. 
Sib aldia procumbens L. 
Sorbus scopul~na Greene 
Spiraea beauverdiana Schneid. 

Rubiaceae 

Galium boreale L. 
Galium trifidum L. 
G81T'i:iiii tn florum Michx. 

Sa li caceae*** 

Populus balsamifera L. 
Polulus tremuloides Michx. 
Sa ix alaxensis (Anderss.) Cov. 
Salix arbusculoides Anderss. 
Sal~x arct~ca Pall. 
Salix barclayi Anderss. 
Salix brachycarpa Nutt. 
Salix fuscescens Anderss. 
Sahx glauca L. 
Salix lanata L. ssp. richardsonii 
--rHOo~Skwortz. 
Salix monticola Bebb 
Sal~x novae-angliae Anderss. 
Salix phleboph¥lla Anderss. 
Salix planifol~a Pursh ssp. planifolia 
Salix plan~fol~a Pursh ssp. pulchra 
--rcti"am.) Argus 
Salix polaris Wahlenb. 
Salix reticulata L. 
S8IIX rotund~folia Trautv. 
Salix scouleriana Barratt 
Salix sp. 
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Larkspur 

Water crowfoot 

Macoun buttercup 
Snow buttercup 
Western buttercup 
Pygmy buttercup 
Buttercup 
Arctic meadowrue 
Few-flower meadowrue 

Drummond mountain-avena 
Dryas 
White mountain-avena 
Avens 
Ross avens 
Luetkea 
Two-flower cinquefoil 
Shrubby cinquefoil 
Arctic cinquefoil 
Marsh cinquefoil 
Prickly rose 
Nagoon berry 
Cloud berry 
Raspberry 
Five-leaf bramble 
Raspberry 
Sitka burnet 
Sibbaldia 
Western mountain ash 
Beauverd spirea 

Northern bedstraw 
Small bedstraw 
Sweet-scented bedstraw 

Balsam poplar (or cottonwood) 
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 
Least willow 
Scouler willow 
Willow 
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Santalaceae 

Geocaulon lividum (Richards.) Fern. 

Saxi fragaceae 

Boykinia richardsonii (Hook.) Gray 
Leptarrhena lyrolifolia (D. Don) Ser. 
Parnass~a pa ustr~s [. 
Parnassia kotzebuei Cham & Schlecht. 
Parnass~a sp. 
Ribas hudsonianum Richards. 
RIEe8 lax~florum Pursh (may be ft. 
rndulosum) 
Ri es triste Pall. 
SBXIfraga bronchialis L. 
sax~fraga davur~ca W~lld. 
Saxifraga foliosa R. Br. 
Sax~fraga h~eracifolia Waldst. & Kit. 
Saxifraga lyallii Engler 
Saxifraga oppositifolia L. 
Saxifraga punctata L. 
Saxifraga serpyllifolia Pursh 
Sax~fraga tr~cusp~data Rottb. 

Scrophulariaceae 

Castilleja caudata (Pennell) Rebr. 
Mimulus guttatus DC. 
Ped~cularis· capitata Adams 
Pedicularis kanei Durand 
Pedl.cular~l.s ~dor-ica-Wirsing 
Pedicularis parviflora J. E. Sm. var. 

aarviflora 
Pe icularis sudetica Willd. 
Pedicularis verticillata L. 
Ped~culaus sp. 
Veronica americana 
Veron~ca wormskJoldii Roem. & Schult. 

Umbelliferae (Apiaceae) 

-~-- Angelica.~lucida L ·----­
Heracleum lanatum Michx. 

Valerianaceae 

Valeriana capitata Pall. 

Violaceae 

Viola epipsila Ledeb. 
Viola lanlsdorffii Fisch. 
Viola bif ora L. 
Viola ~P· 

Nonvascular Plant Species 

Lichens 

Cetraria cucullata (Bell.) Ach. 
Cetraria islandica (L.) Ach. 
Cetraria n~valis (L.) Ach. 
Cetraria richardsonii Hook. 
Cetraria sp. 
Cladonia alpestris (L.) Rabenh. 

Sandalwood 

Richardson boykinia 
Leather-leaf saxifrage 
Northern Grass-of-Parnassus 
Kotzebue Grass-of Parnassus 
Grass of Parnassus 
Northern black currant 

Trailing black currant 
Red currant 
Spotted saxifrage 
Saxifrage 
Foliose saxifrage 
Hawkweed-leaf saxifrage 
Red-stem saxifrage 
Purple mountain saxifrage 
Brook saxifrage 
Thyme.;;leaf saxifrage 
Three-tooth saxifrage 

Pale Indian paintbrush 
Yellow monkey flower 
Capitate lousewort 
Kane lousewort 
-Labr.ador-lousewor.L ___ 

Lousewort 
Lousewort 
Whorled lousewort 
Lousewort 

Alpine speedwell 

---~-~-----WiJ_!:I____Q_eJery ______ _ 
Cow parsnip 

Capitate valerian 

Marsh violet 
Violet -­
Violet 
Violet 
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Cladonia mitis Sandst. 
Cladonia rangiferina (L.) Web. Reindeer moss 
cladonia sp. 
Dactylina arctics (Hook.) Nyl. 
Haematomma sp. 
Lobaria linita (Ach.) Rabh. 
Neihroma sp. 
Petigera sp. 
Rhizocarpon geographicum (L.) DC. 
Stereocaulon paschale (L.) Hoffm. 
Thamnolia vermicularis (Sw.) Schaer. 
Umbilicaria sp. 

Mosses 

Climacium sp. 
Hyinum spp. and other feather mosses 
Pa udella sguarrosa (Hedw.) Brid.t 
Polttrichum sp. 
Pt~ ~urn crista-castrensis (Hedw. ) De Not. Knight's plume 
Rhacom~tnum sp. 
Sphagnum sp. 

* Vascular plant species nomenclature according to Hulten (1968) except where 
noted. Lichen nomenclature according to Thomson (1979). Moss nomenclature 
according to Conard (1979). 

**Nomenclature according to Welsh (1974). 

***Nomenclature according to Viereck and Little (1972). 

t Nomenclature according to Crum (1976). 

Source: after McKendrick et al. 1982 
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APPENDIX E4.3 

PRELIMINARY LIST OF PLANT SPECIES IN THE INTERTIE AREA 
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Information Incorporated into Appendix E3.3) 
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ABUNDANCE OF BIRDS IN THE 

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

'"· 

I MIDDLE SUSITNA BASIN 

Status!. 
Ma~n Relative 

Species Habitats Abundancd 
I 
i Common loon B lakes U-sp, F; FC-S 

I I 
Gavia immer ----

l Arctic loon B? lakes U-sp, s 
I Gavia arctica 
) 

Red-throated loon B? lakes, rivers U-sp, s 
~ stellata 

I l Red-necked grebe B lakes u 
Podi~eps 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 

I Canada goose T lakes, rivers U-sp, F 
I 
I Branta canadensis 
i 

White fronted goose T lakes U-sp 
•, ~ albifrons 
i 
I 

\ I Snow goose T lakes U-~p 

Chen caerulescens 

" Mallard B lakes, rivers C-sp, FC-S,F 
I ! i ·' 

Anas platyrhynchos 

Gadwall T, s lakes R-sp, s 
Anas strepera 

Pintail B lakes C-sp, FC-S, U-F 
Anas~ 

I{" Green-winged teal B lakes FC-sp, s, U-F '\ IJ ~ ~ carolinensis 

Blue-winged teal T lakes R-sp, F 
Anas discors 

I I American wigeon B lakes FC 
Anas americana 

Northern shoveler B lakes u 
Anas clypeata 

.I 
Redhead T lakes U-sp 

Aythya americana 

Ring-necked duck T lakes R-sp, F 
Aythya collaris 

850903 E5-3-l-l 
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i l 

Status!.. 
Ma~n Relahve 

seecies Habitats Abundanc~ 

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 
Buceehala clangula 

Barrow's goldeneye B lakes, rivers 
Buceehala islandica 

.. 
Bufflehead T lakes U-sp, FC-F 

Buceehala albeola 

Oldsquaw 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 E!erseicillata 

Black scoter B lakes FC 
Melanitta n~?ra 

Common merganser B lakes, rivers u 
Mergus merganser 

Red-breasted merganser B lakes, rivers u 
Mergus serrator 

Goshawk B deciduous and u 
Accieiter gentilis mixed forest 

Sharp-shinned hawk B? coniferous and u 
-·- ---------·-~--- Acci(!iter-· striatus--·-- · · ·· ·-·-···----mi-xed--forest---------------·-· 

f \ 
I I 

-~~~·--------- Red-tailed hawk B confferous ana-u-··· 
Buteo jamaicensis mixed forest 

Golden eagle B cliffs FC 
) 

Aguila chrysaetos 

Bald eagle B forests, cliffs u 
Haliaeetus leucoce(!halus 

I] 

Marsh hawk B? meadows FC-sp, F; U-S 
Circus. cyaneus 

Osprey T lakes R-sp 
Pandion haliaetus 

'\ 

l 
850903 E5-3-l-2 
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Species 

Gyrfalcon 
Falco rusticolus 

Peregrine falcon 
Falco peregrinus 

Merlin 
~ columbarius 

American kestrel 
Falco sparverius 

Spruce grouse 
Canachites canadensis 

Ruffed grouse 
Bonasa umbellus 

Willow ptarmigan 
Lagopus lagopus 

Rock ptarmigan 
Lagopus mutus 

White-tailed ptarmigan 
Lagopus leucurus 

Sandhill crane 
Grus canadensis 

Semipalmated plover 
Charadrius semipalmatus 

American golden plover 
Pluvialis dominies 

Whimbrel 
Numenius phaeopus 

Upland sandpiper 
Bartramia longicauda 

Greater yellowlegs 
Tringa melanoleuca 

Lesser yellowlegs 
Tringa flavipes 

Solitary sandpiper 
Tringa solitaria 

850903 

Status!. 

B, W 

T? 

B? 

T 

B, W 

v 

B, W 

B, W 

B, W 

T 

B 

B 

B? 

B? 

B? 

T, S 

B? 

Main 
Habitats 

cliffs 

cliffs 

scattered 
woodland, 
forest edge 

open forest 

Relative 
Abundanc~ 

u 

2 records (1974) 

u 

R-F 

coniferious and FC 
mixed forest 

forest R 

low shrub land C 

low , dwarf C 
shrubland, 
block fields 

high elevation U 
dwarf shrub 
tundra and 

·block fields 

wetlands U 

alluvial bars U 

dwarf shrub C 
mat and meadow 

dwarf shrub 
meadow 

dwarf shrub 
meadow near 
scattered 
woodland 

u 

R 

wet, meadows, U 
lakes and river 
shorelines 

lake and river FC-sp; R-S 
shorelines 

scattered wood- U 
land, forest 
edge near lakes 

ES-3-1-3 
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Species 

Spotted sandpiper 
Actitis macularia 

Wandering tattler 
Heteroscelus incanus 

Turnstone 
Arenaria sp. 

Northern phalarope 
Phalaropus lobatus 

Common snipe 
Capella gallinago 

Long-billed dowitcher 
limnodromus scolopaceus 

Surfbfrd 
Aphriza virgata 

Sanderling 
Calidris alba 

Semipalmated sandpiper 
Calidris pusilla 

least sandpiper 
Calidris minutilla 

Baird's sandpiper 
Calidris bairdii 

Pectoral sandpiper 
Calidris melanotos 

long-tailed jaeger 
Stercorarius longicaudus 

Herring gull 
~ argentatus 

Mew gull 
Tarus-can-us --- · ------

Bonaparte's gull 
~ philadelphia 

Arctic tern 
Sterna paradises 

Great horned owl 
Bubo virginianus 

Snowy Owl 
Nyctea scandiaca 

850903 

Status!. 

B 

(B?), T 

T 

B? 

B 

T 

B? 

T 

T, S 

B? 

B 

T 

B? 

T, S 

B, S 

B, S 

B 

B?, W 

T 

Main 
Habitats 

alluvial bars 

tundra streams 

alluvial bar 

wet· meadows 
with ponds 

wet meadows 

Relative 
Abundance£. 

c 

u 

R 

FC 

c 

lake and river U-sp 
shores and bars 

dwarf shrub mat R 

lake and river R-F 
shores and bars 

lake and river U-sp, R-S 
shores and bars 

wet and dwarf FC 
shrub meadow 

dwarf shrub U 
mat 

wet meadows, U 
pond, lake edges 

dwarf shrub FC 
mat and meadow 

lakes, rivers U 

lakes, rivers 

, rivers, 
scattered spruce 
woodland 

lakes and 
lakeshores 

open and 
closed forest 

tundra 

c 

FC 

u 

R 

ES-3-1-4 
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... ~ Main Relative 

\ Species Statusl. Habitats Abundancel. 

Hawk owl B?, w mixed forest u 
Surnia ulula 

Short-eared owl T, s, (B?) open habitat u 
Asia flammeus 

1' Boreal owl B? w mixed forest R I 

I Aegolius funereus 

Belted kingfisher 8? cut banks, u 
Megaceryle alcyon rivers 

Common flicker B forest edge u 
Colaptes auratus 

I 
Hairy woodpecker B, w deciduous and u 

Picoides villosus mixed forest ,_ 

Downy woodpecker B1, w open deciduous u 
Picoides pubescens and mixed forest 

Black-backed three-toed B?, w coniferous R 
woodpecker forest 
Picoides arcticus 

I i Northern three-toed woodpecker B, w coniferous u 
\ \ 

Picoides tridactylus forest 

I Eastern kingbird A open shrubland Accidental 

I, 
Tyrannus tyrannus 

Say's phoebe B upland cliff u 
I .. , Sayornis saya 
I 

I L Alder flycatcher 8? medium and u 
Empidonax alnorum tall shrubs 

Western wood pewee 8? deciduous R 
Contopus sordidulus forest 

Olive-sided flycatcher 8? open and u 
Nuttallornis borealis scattered 

forest 

Horned lark B dwarf shrub C-sp, F; FC-S 
Eremophila alpestris mat, block 

i field 
) 

Violet-green swallow 8? riparian FC 
Tach:z:cineta thalassina cliffs, rivers 

r Tree swallow 8? rivers, lakes FC 
Iridoprocne bicolor 

Bank swallow B cut banks, u 
Riparia riparia rivers 

Cliff swallow B rivers, lakes u, L 
Hirundo pyrrhonota 

850903 E5-3-l-5 
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Status.!. .. 
Ma~n Relahve . .,., 

J Species Habitats Abundanc~ 

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 ,, J 
Corvus ~ upland eli ffs 

Black-capped chickadee B, w deciduous u 
'•! ~ atricapillus forest ,. 

Boreal chickadee B, w coniferous FC 
Parus hudsonicus and mixed 

forest ,, l 
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 

.·.·l 
Turdus mi9ratorius and tall 

shrubland 

Varied thrush B forest, tall 0-sp,S; U-F 
Ixoreus naevius alder thickets \ 

'j 
Hermit thrush B strip forested C-sp,F; U-F 

Catharus 9uttatus slopes, tall-
a!C::Ier ·thickets 

\ 
} Swainson's thrush B forest FC 

Catharus ustulatus 
I 

Gray-cheeked thrush B scattered FC · ''] Catharus minimus spruce, dwarf 
spruce, deciduous 
forest 

Wheat ear B block fields u .l · Oenanthe ·oenanthe -·--

Townsend's solitaire B 
Myadestes townsendi l Arctic warbler B scattered FC 
Ph;)::lloscopus borealis forest, 

medium ·, 

l shrubland 

Golden-crowned kinglet T coniferous and ' u 
Regulus satrapa mixed forest 

'I ... -·---·-···-

Ruby-crowned kinglet B coniferous c 
Re9ulus calendula forests 

l 
850903 E5-3-l-6 
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I Status!.. 
Main Relative 

' Species Habitats Abundance!. i 
I 

Water pipit B dwarf shrub c 
Anthus spinoletta mat, block 

field 

Bohemian waxwing B? scattered CTsp ,F, U-S 
Bombycilla garrulus forest 

Northern shrike B scattered u 
Lanius excubitor forest, tall 

shrubs 

I Orange-crowned warbler B scattered u 
( Vermivora celata forest, medium --- and tall 

shrubland 

Yellow warbler T, S? riparian R 
Dendroica petechia willows 

Yellow-rumped warbler B forest c 
Dendroica coronate 

Blackpoll warbler B tall shrubs, FC 
Dendroica striata forest 

Northern waterthrush B? tall shrubs FC 
Seiurus noveboracensis near water 

Wilson's warbler B medium shrubs c 
Wilsonia pusilla with or without 

forest overstory 

Rusty blackbird T, S? (B?) open coniferous u 
i Euphagus carolinus forest , tall 
J shrubs 

Pine grosbeak T, S (B?) open coniferous u 
Pinicola enucleator forest 

Gray-crowned rosy finch B? cliffs, block u 
Leucosticte tephrocotis fields 

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 

I 

I Savannah sparrow B low shrubs A 
Passerculus sandwichensis with graminoid 

,o 

ground cover 

Dark-eyed junco B open and c 
Junco hyemalis closed forest 

850903 ES-3-l-7 
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Status!-
Main Relative 

Species 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 sparrow B? medium and tall FC 
Passerella iliac a shrubs with 

forest overstory 

Lincoln's sparrow B? low and medium u 
Melospiza lincolnii shrubs near 

water 

Lapland longspur B dwarf shrub, A 
Calcar ius lapeonicus meadow and mgt 

Smith's longspur B? dwarf shrub, u 
Calcarius pictus meadow and mat 

Snow bunting B? high elevation FC 
Plectrophenax nivalis eli ffs and block 

fields 

ls = breeding confirmed, B? = probably breeds, ( B?) = possibly breeds, 
T = transient, W = winters, S = summers, A = accidental 

2A = abundant, C = common, FC = fairly common, U = uncommon, R = rare, 
sjf = spring, s ==- summer; F : fall, r--= local 

Source: adapted from Kessel et al. l982a 
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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 

Species 

Arctic loon 
Gavia arctics 

Red-throated loon 
Gavia stellate 

Red-necked grebe 
Podiceps grisegena 

Double-crested 
cormorant 
Phalacrocorax auritus 

Whistling swan 
Cygnus columbianus 

Brant 
Branta bernicula 

White-fronted goose 
~ albifrons 

Snow goose 
~ caerulescens 

Canada goose 
Branta canadensis 

Green-winged teal 
Anas~ 

Mallard 
Anas plat~rh~nchos 

Pintail 
~~ 

American wigeon 
Anas americana 

Canvasback 
Aythya valisineria 

Greater scaup 
Aythya marila 

Harlequin duck 

Status!. 

M 

M, (PB)2 

M 

M 

M 

M 

(M) 
(M) 

M, (PB) 

M, (PB) 

M, (PB) 

M, (PB) 

M, (PB) 

M 

M 

Histrionicus histrionicus 

Surf seater M 
Melanitta perspicillata 

mmeA-§e:l:clBfl 
Bucephala clangula 

850910 

Relative 
Abundance 

u 

u 

u 

u 

u 

E6-3-l-l 

No. of 
Individuals 
Observed±.. 

0 (2 seen in 
May 1982) 

6 (2 seen in 
May 1982) 

0 (5 seen in 
May 1981) 

1 

0 (60 seen near 
mouth of river 
in May 1981 and " 
420 seen near 
mouth of river 
in May 1982) 

0 (2 seen in 
May 1981) 

<50 (89 seen in 

1 

May 1981 and 51 
seen in May 1982) 

3 (1 seen in 
May 1981 and 26 
seen in May 1982) 

Several 2's and 3's 
(42 seen in 
May 1981) 

6 

<6 

Most numerous 
surface feeding 
duck; seen in 
pairs along main 
river and sloughs 
almost every day 

2 

6 

2 

a few individuals in 
aerial waterbird surveys 



APPENDIX E6.3 (Page 2 of 6) 

Species 

Common merganser 
Mergus merganser 

Red-breasted merganser 
Mergus serator 

Bald eagle 

Status!.. 

M, (PB) 

M 

(M)' B 
Haliaeetus leucocephalus 

Sharp-shinned hawk (M)' (PB) 
Accipiter striatus 

Goshawk (R)' (PB) 
Accipter gentilis 

Red-tailed hawk (M)' (PB) 
~ jamaicensis 

American kestrel ( M)' (PB) 
~ sparverius 

Merlin (M)' (PB) 
Falco columbarius 

Sandhill crane M_ 
- Grus-cailiidensTS--

Semipalmated plover ( M) , B 
Charadrius semipalmatus 

Greater yellowlegs 
Tringa melanoleuca 

(M), PB 

Relative 
A bull dance 

FC 

FC 

u 

u 

u 

o. 0 

Individuats 
Observed:!:-

Small flocks of up 
to 10 seen along 
the main river; 
most numerous 
ducks seen in May 
and June 

A few birds along the 
river; less common 
than its congenor 

17 active nests 
seen in riparian 
cottonwood stands 

Several seen 

Several seen 

1 

1 

A few seen hunting 
along river 

Several heard at a 
distance along main 
river (27 seen near 
mouth of river in 
May 1982) 

Nests in alluvium 
along the river 

Seen and heard 
foraging along 
river 

--------Solitar_y--sandpiper _ _c:_;_(_M)_,_(P-B) ______ .EC ---·----· Courtsbip_rit_uals ___ ·------·-----. 
Tringa solitaria. 

Spotted sandpiper 
Actitus macularia 

Whimbrel 
Numenius phaeopus 

Common snipe 
Capella gallinago 

850910 

(M), B 

M 

(M), (PB) 

c 

FC 

E6-3-l-2 

observed along 
river 

Regularly seen; 5 
nests seen along 
shores of main 
river, sloughs and 
feeder streams 

Only 1 observed; 
assumed to be late 
northbound migrant 

Winnowing snipe were 
heard and/or seen 
along the river 

J 

' l 

l 

1 

1 

l 
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No. of 

Status!. 
Relative Individuals 

SE!ecies Abundance Observed:!:... 

Northern phalarope 2 
PhalaroE!us lobatus 

Parasitic jaeger 3 
Stercorarius E!arasiticus 

Bonaparte's gull (M), PB FC Pairs and small 
Larus E!hiladelE!hia groups seen 

feeding along main 
river and sloughs 

Mew gull (M)' PB FC 

( 

Larus ~ 

i Herring gull (M)' B c 7 breeding colonies 
Larus argentatus of 20 - 100 pairs 

seen on alluvial 
: I 

islands along 
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 
Sterna E!aradisaea groups 

Great horned owl (R)' (PB) Tracks seen; signs 
~ virginianus found in beach 

sand below Bell 
Island indicate 

' j this owl was 
feeding on dead 
eulachon 

Short-eared owl (M) Remains of one owl 
Asia flammeus were found below 

Bell Island 

Belted kingfisher (PB) u Pairs regularly seen 
Megaceryle alcyon on feeder streams 

Downy woodpecker (R)' (PB) 1 male observed in 
Picoides E!ubescens riparian cotton-

wood forest 

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 
ColaE!tes auratus heard in riparian 

fiWGG 

850910 E6-3-l-3 
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No. of 'I Relative Individuals 
Species Status!.. Abundance Observed!;.. ) 

Alder flycatcher PB c Seen regularly (4th 

1 Empidonax alnorum most numerous 
land bird 

Tree swallow (M), B FC Seen regularly; 3 
\ Tachycineta bicolor nests seen 

Violet-green swallow (M)' (PB) u Small numbers J seen 
Tachycineta thalassina 

'] 
Bank swallow (M)' B FC Some colonies of '.\ Riparia riparia 30 - 50 pairs 

Cliff swallow (M)' B LC Seen only at .J Hirundo pyrrhonota Talkeetna where 
commonly breeds 
around building 
eaves 

Gray jay (R)' (PB) Very few seen or ·1 Perisoreus canadensis heard 

Black-billed magpie (R) 1 

~~ Pica pica 

Common raven (R)' (PB) u Uncommon but 
Corrus ~ widely distributed 

Black-capped (M)' B FC Seen regularly 
chickadee 
~ atricapillus 

Brown creeper (M) 1 
Certhia familiarus 

Gray-cheeked (M)' B c Seen regularly (5th 
thrush most numerous 
Catharus minimus passerine on 

census 

Swainson's thrush (M)' (B) c Seen regularly (7th l ·- Gatharus ustulatus most numerous __ 
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 

'l 
Varied thrush (M)' B FC Seen regularly (lOth 

Ixoreus naevius most common 
passerine· · 

I 1 Golden-crowned (M) 1 
kinglet 
Regulus satrapa 

\ 

} 
850910 E6-3-l-4 
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No. of 

Status!. 
Relative Individuafs 

seecies Abundance Observed.::.. 

1 Ruby-crowned (M), PB FC Seen regularly 
I 

kinglet 
Regulus calendula 

Bohemian waxwing (M) u Fewer than 12 seen 
Bombycilla garrulus 

Northern shrike (M)' (PB) 2 
Lanius excubitor 

Orange-crowned (M), (PB) FC Seen regularly 
warbler 
Vermivora ~ 

Yellow warbler (M)' B FC 1 nest seen; tall 
Dendroica eetechia shrubs 

Yellow-rumped (M), B c 2nd most common 
warbler passerine seen 
Dendroica coronata regularly in 

mixed forest, 
cottonwood and 
tall shrubs 

Blackpoll warbler (M)' B c 3rd most common 
Dendroica striata passerine seen 

regularly in tall 
riparian shrubs, 
cottonwood and 
mixed forest 

Northern waterthrush (M)' B c Most numerous 
Seiurus noveboracensis passerine seen 

regularly in 
riparian cotton-

r 1 wood and mixed I 
r cottonwood 

Wilson's warbler (M)' PB FC 
i l Wilsonia eusilla 

Rusty blackbird (M)' B u 2 
Euehagus carolinus 

White-winged (M) u 48 
crossbill 
Loxia leucoetera 

'J 
Savannah sparrow (M)' PB u 

Passerculus sandwichensis 

Fox sparrow (M)' B c 1 nest seen 
Passerella iliac a ---

Lincoln's sparrow (M)' B FC 
Meloseiza lincolnii 

Golden-crowned (M)' B u 1 individual was 
sparrow heard just above 
Zonotrichia atricaeilla Bell Island 

850910 E6-3-l-5 
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No. of 

Status!. 
Relative Individuals 

seecies Abundance Observec:t:... 

White-crowned (M), 8 c 9th most numerous 
sparrow passerine seen 
Zonotrichia leucoehrys regularly in 

medium to tall 
shrub thickets 
and cottonwood 
forests on small 
islands 

Dark-eyed junco (M)' 8 FC 
~ hyemalis 

Common -redpoll (M) FC 
Carduelis flammea 

Pine siskin (M) u A few were heard 
Carduelis pinus or seen in 

cottonwoods 
along river 

!Includes 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. 

38 = breeding confirmed, P8 = probably breeds, M = migrant, R = resident 

4R ~ rare, U~~ unc~~mon, FC ~-fairly common, C = common, LC = locally common 

Source: adapted from Kessel et al. 1982b 
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APPENDIX E7.3: SCIENTIFIC NAMES OF MAMMAL 
SPECIES FOUND IN THE PROJECT AREA 

Common 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 
Nort~ern red-backed vole 
Meadow vole 
Tundra vole 
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 

E7-3-l-l 

Scientific Name 
Sorex cinereus 
Sorex monticolus 
Sorex ealustris 
Sorex arcticus ---
Sorex hoyi 
Myotis lucifugus 
Ochotona collaris 
Leeus americanus 
Marmota callgata 
Spermoehilus earryii 
Tamiasciurus hudsonicus 
Castor canadensis 
Clethrionomys rutilus 
Microtus eennsylvanicus 
Microtus oeconomus 
Microtus miurus 
Ondatra zibethica 
Lemmus sibiricus 
Synaetomys borealis 
Erethizon dorsatum 
Delehinaeterus leucas 
Canis latrans 
Canis lueus 
Vulees fulva 
Ursus americanus ---
Ursus arctos 
Mertes americana 
Mustela erminea 
Mustela nivalis 
Mustela vison 
Gulo .9..!:!1£ 
Lutra canadensis 
~ candensis 
Alces alces 
Rangifer tarandus 
Ovis dalli 
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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 

Sites 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 north 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 em (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 ~rea. Percent utilization was determined by dividing 
the number of browsed twigs by the total number of twigs above 50 em. 
At each site, 25 twigs from each browse species present were also 
randomly harvested at the average point of browsing. These twigs 

ded an estimate of biomass removed when the shrubs had been 
moose. 
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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 accurately 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 

··c:-ompostthm~a:nd~di-gestibi-lity-·of··th·e··di:et·s· of·moose· in interior 
Alaska. 

5. Areas mapped as closed conifer forest, closed birch forest, closed 
mixed forest, tall shrub (most;ly alder), and tundra, contain no 
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 • 

. --Little.,._if any._browse.~s __ avai1able ... to moose.in .. tundra ... ar.eas .and ______ _ 
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 
t_l:lroughgut _th~~t peri_od, _and that_ I!l()OSe do not move into or out of 
the study areas. 
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EXHIBIT E - CHAPTER 3 
APPENDIX Ell.3 

EXISTING AIR QUALITY AND METEOROLOGICAL CONDITIONS 

1 - INTRODUCTION (***) 

This appendix describes the air quality impacts and a1r 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 1n detail in this appendix are divided as 
follows: 

o Description of existing meteorological and a1r 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; 

0 

0 

0 
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Prediction of the ambient air quality impacts beyond the 
project boundary during dam construction; 

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

Description of applicable Alaska air quality regulations. 

Ell-3-1-1 
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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 
listed in Table E11.3.2.1. In 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 
air masses from the Nenana 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 Environmental Conservation (ADEC) at the Watana 
site in the summer of 1984 (APA 1985f). Airborne total suspended 
particulate (TSP) concentrations were measured at the field campsite 
and at the river elevation. The mean TSP concentrations at the 
campsite and the river were 3.48 ug/m3 and 4.57 ug/m3, respectively. 

No measurements of the concentrations of other pollutants were taken. 
The existin~ concentrations for nitrogen oxides (NOx) is assumed to 
be 2.0 ug/m , based on established background values at other pristine 
locations (EPA 1979a). Similarly, the assumed background concentration 
of sulfur dioxide (S02) is 2.0 ug/m3, based on other studies (EPA 
19~1). 

2.3 - Regulatory Structure (***) 

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

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 Ell.3.2.2 
(18 AAC 50.020(a)). In areas where concentrations of air pollutants in 
the ambient air are less than the standards in Table Ell.3.2.2, the 
concentrations must be kept below the standards, and no increase from 
new sources can exceed the Prevention of Significant Deterioration 
(PSD) Class II increments given in Table Ell.3.2.3 (18 P~~C 50.020(b)). 
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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: 

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

Each-of the above stationary sources is described in the following 
sections. The predicted emission rates from each of the point sources 
are listed in Table Ell.3.3.1 

851008 

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 construction 
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 
us1ng 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 generation 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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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. 

3.2 - 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: 

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

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

o ~ock~~J~ fonri!!lg a 1:!1:1~!! around the ~~tn' with a volume of 
21,590,000 cy. 

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 
--·--~---·------------ -----·wa·t·ana·~--s-t a1re-r·----o·am--h-ave··--no t-.-·ye·t··-- b·e en·-·d·eve·l ope·d-;----Th·e·-:-··ac·tu·a-1 

------construct·ion-p-l:-an-wi-1-1-be-deve-l:oped-by-t;he-e-on-st-:t:'-uG-t-ion---·----
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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 inTabTe Ell.3.3.2. 
The quantities of dam fill material that will be excavated from 
each source during the peak construction year are listed in Table 
Ell.3.3.3. The soil properties for the dam fill material 
excavated fromeach source are listed in Table Ell.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 Ell.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 

0 

0 

0 

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 wa~hed 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 Ell.3.3.6. In general, the emission factors are based an 
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surface m~nLng 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 Mitigations (***) 

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 Ell. 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: 

0 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 LS 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 0.01 inch of precipitation. This assumption 
is consistent with the emission factor equations approved 
by the regulatory agencies (CDH 1984). The onsite 

- mefeoroTogi:car -aa~:a-indicaEe Enat~-tnere are 75 d-ays 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 emission rates from each of the 
operation areas at Watana are listed in Table Ell.3.3.7. Those 
emission rat-es would-apply on a dr-y-day _dur-ing _the __ summer, 

--------- -~-as_s_uming __ ap_p_lie_d_mLtiga_t_Lo_n_me_aJJ.r_e_s_._T_h~_predi c ted annua 1 
average emissions are listed in Table El1.3.3.8. The average 
annual emission rates account for a seven-month construction 
period, with a combination of natural and applied mitigation 
measures. 

3.3 - Tailpipe Emissions (***) 

The estimatec;l_emiss:i&ns QLnif;roget1 9~~cl<?s an<i particulate matter from 
the diesel equipment tailpipes are shown in Tables Ell.3.3.7 and 
Ell.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 emLSSLons are known to provide 
conservatively high emission rates. It is, therefore, likely that the 
estimated tailpipe emission rates shown in Tables Ell.3.3.7 and 
Ell.3.3.8 are considerably higher than the emission rates that will 
actually occur during the construction project. 
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4 - PREDICTED AIR QUALITY IMPACTS (***) 

4.1 -Modeling Approach (***) 
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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). 

Year 

1981 

1982 

1983 

1984 

Annual Precipitation 
(inches) 

35.07 

31.82 

22.81 

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 continuously 
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 E11.3.4.1. 

4.1.2 - Computer Methods Used 

The Industrial Source Complex (ISC) computer model was used to 
predict the ambient air quality impacts of TSP, NOx, and S02• 
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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 ISC model accounts for the following: 

o emissions from stacks or area sources; 
o particle removal by gravity settling; and 
o use of measuredon-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 impac.ts 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 
Ell. 3. 3.1 and Ell. 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 El1.3.4.2 

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 th~ c;~l_c;,:!,t.l§!~ed RQil1~t SQt1rce_ t:I!liSl';liQ.I!_!:ates_~JnJ';:t_!>le __ 

Ell. 3. 3.1; and 
o the calculated fugitive dust emissions shown in Table 

El1.3.3.7. 

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: 

----- Parti-ci~e-s±ze-Ran-ge--Ma·s·s--8-e·t-t-1-ing-Ve-1-oc-it:-y--Re-H·ec-t:-i-on------
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(microns) Fraction (m/sec) Coefficient 

30+ 0.20 0.035 0.65 
15-30 0.23 0.015 0.75 
5-15 0.29 0.005 0.85 

.. <5- - .. 0. 28 . 0 •. 001 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 SOz impacts were calculated by using 
the meteorological data for August 13, 1984 and the SOz emission 
rates shown in Tables E11.3.3.1 and E11.3.3.7. It was assumed 
that the terrain on the plateaus near the Watana site was flat. 

The annual average TSP, SOz, and NOx impacts during dam 
construction were calculated using the ISC Long Term (ISCLT) 
model, the annual average wind rose shown in Table E11.3.4.1, 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 
calculated by multiplying the predicted 24-hour impact with the 
EPA-approved scaling factors (EPA 1977a). 

4.2 - Predicted Air Quality Impacts (***) 
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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 E11.3.4.1 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 persons. 

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 vehi~les 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. 
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5 - REGULATORY STATUS (***) 

5.1 - Compliance With Air Quality Regulations (***) 

Based on the computer modeling described in Section 4.0, the emissions 
from construction of the Watana Stage I Dam will not cause exceedences 
of any air quality limitations. The predicted ambient concentrations 
of all pollutants at the project boundary during the dam construction 
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 
(ADEG). The permitting requirements are described in the Alaska 
regulations 18 AAC 50.300. 
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Month 

Jan 
Feb 
Mar 
Apr 
May 

Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

Annual 

TABLE Ell.3.2.1 

AVERAGE MONTHLY WEATHER CONDITIONS 
DURING 1983/1984 

Temperature (oC) Precipitation (rnrn) 

-12.5 2.8 
-10.0 2.8 
-5.0 2.4 
-1.1 2.4 
5.3 15.2 

10.5 39.4 
12.2 113.4 
9.0 117.8 
4.7 8.0 

-7.1 4.2 
-10.7 0.2 
-10.4 7.0 

316 rnrn 

Source: R&M Consultants 1985 • 

Wind Speed (rn/sec) 

3.7 
4.3 
2.9 
2.5 
2.6 
2.7 
2.7 
2.5 
2.5 
3.0 
3.3 
4.7 

3.1 rn/sec 



1-Hour 

TABLE Ell.3.2.2 

... .,. 

AMBIENT AIR QUALTY STANDARDS 
(Concentrations in ug/m3) 

3-Hour 8-Hour 
Pollutant Average~/ Averagdl Averagdl 

TSP None 
so2 None 
co 40,000 

03 235 

NOx None 
PB None 

!! .Geometric mean. 

27-Arftnmetlc -mean. 

None None 
1,300 None 
None 10,000 
None None 
None None 
None None 

11 Allowed to be exceeded once per year. 

24-Hour Annual 
Averagdl Mean 

150 60 !/ 
365 80 _g/ 
None None 
None None 
None 100 '!:_/ 

None 1. 5 '!:_/ 

(quarterly) 
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Pollutant 

TSP 

so2 

TABLE Ell.3.2.3 

PSD CLA~S II INCREMENTS~/ 
(Concentrations in ug/m ) 

3-Hour 24-Hour 
Averaged/ Averaged/ 

None 37 
512 91 

l/ Source: 18 AAC 50.020(b)(2). 

2/ No increments established for CO, 03, NOx, or Pb. 

3/ Allowed to be exceeded once per year. 

Annual 
t4ean 

19 (geometric ) 
20 (arithmetic) 



TABLE Ell.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 (lb/day) 13.9 139 240 
o Annual (ton/year) 2 1.5 0.7 25.6 

S02 

0 24-hr (lb/day) 24.7 256 0 
0 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 (lb/day) 14.8 175 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 
------------~~~~~~~· 
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TABLE Ell.3.3.2: CONSTRUCTION ACTIVITIES WATANA STAGE I DAM 

Required Spillway Excavations (April-October) 

0 32,650 tons/day excavated during peak period 
0 Rock drilling and blasting 
0 Rock loading to haul trucks 
0 Rock hauling to conveyor (1-mile round trip over 1 percent silt 

haul road (using 40-cy trucks at 20 mph vehicle speed 
0 Conveyor loading 

Borrow Area D (April-October) 

o 11,650 tons per day excavated during peak period 
.o Spoil material removal and reclamation 
o Product removal by dragline 
o Product loading onto haul trucks 
o Soil hauling to conveyor (4-mile round trip over 1 percent silt 

haul road) using 40-cy haul trucks at 20 mph vehicle speed 
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 Product hauling to dam site (1-mile round trip over washed gravel 

haul roads) using 40-cy haul trucks at 10 mph vehicle speed 

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

0 

0 

0 

0 

Fill placement and compaction (April-October) 
Watering of fill 
Discing and scarifying 
Concrete batch plant (1,000 ton per hour capacity) 

Construction Camp 

o 3,338 peak population (single status, married, families) 
o 3 MW of emergency diesel electrical generation 
o 9.9 ton/day refuse incinerator 



TABLE Ell.3.3.3 

ASSUMED PEAK YEAR EXCAVATION QUANTITIES 
WATANA DAM 
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Borrow Area 

Spillway (rockfill) 

TABLE Ell. 3. 3. 4 

ASSUMED EXCAVATED SOIL PROPERTIES 
WATANA DAM 

Silt Content 
(percent) 

. 1 

Moisture 
(percent) 

2 

0 (impervious soil) 10 10 

E (gravel ) 

Spoil Material 

5 (before washing) 15 (as excavated) 
0.25 (after washing) 5 (after stacking) 

30 15 



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: 

/ 

Borrow Area D Conveyor Toe: 

Dam Placement Area: 

General Haul Road Maintenance: 

8 - 40-cy haul trucks 
2 - DB dozers 
2 - Front loaders 

4 - 40-cy haul trucks 
1 - 12-cy drag1ines 
1 - DB dozers 
1 - DB push cats 

3 - 40-cy haul trucks 
1 - 12-cy draglines 
1 - D8 dozers 
1 - DB push cats 

3 - 40-cy haul trucks 

3 - D8 roller cats 
3 - D8 push cats 
3 - DB dozers 
2 - Water trucks 
3 - Motor graders 

4 - Water trucks 
2 - Motor graders 

j 

J 

l 
l 

( 

-j 

l 
l 
l 

l 
J 

1 
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TABLE Ell.3.3.6 

LISTING OF ASSUMED EMISSION FACTORS AND MITIGATIONS 
WATANA DAM l/ 

Operation Emission Factor 

Spoil 
Removal 

Spoil 
Dumpi"ng 

Drilling 

Blasting 

Product 
Removal 

Product 
Loading 

Storage 
Piles 

Conveyor 
Dumping 

Spoil 
Hauling 

0.01 lbs/ton 

K(0.0018}(s/5}(U/5}(H/5} lbs/ton 
(M/2}2(Y/6)0.33 

0.22 lbs/hole 

25-78 lbs/blast 

0.01 lbs/ton 

Same as spoil dumping 

1.7(S/1.5)((365-p)/235)(f/15) 

K(0.0018)(s/5)(U/5)(H/10) 
(M/2) 2 

K(5.9)(s/12)(S/30)(W/3)0.7(w/4)0.5 

Spillway Same as spoil hauling 
Rock Hauling 

Access 
Roads 

Exposed 
Area 

Same as spoil hauling 

Same as storage piles 

Assumed Applied 
Mitigation and 

Efficiency 

None 

Minimize drop 
distance 

Bag filter; 90 
percent control 

None 

None 

Coherex; 50 
percent contro 1 

Minimize drop 

Chemical binders; 
85 percent control 

Chemical binders; 
85 percent control 

Chemical binders; 
85 percent control 

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

17 Emission Factor Reference: Colorado Health Department 1984. 
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TABLE Ell.3.3.7: WORST CASE 24+HOUR EMISSIONS DURING DAM CONSTRUCTION 

I 
I ' 
Spfllway Borrow D Dam Fill Construction 

Operatio~ 
I I • 

Borrow1D Toe Area Exc;avat1on Borrow E Area Camp 
I 
I 

Fugitive Dust (lbs/day)l 
I 

Overburden Handling 0 40 0 0 0 0 

Drilling 5 0 I 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 Area Wind 
Erosion 6 13 I 1 4 25 25 

Storage Pile Wind 
Erosion 0 0 0 10 0 0 

Traffic 0 0 0 0 0 84 

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

I 
I 

Tailpipe Emissions (lbs~d~y) 
I 

Particu'l'ates I 82 35 23 26 24 0 
I' I 

' I '' '' 
Nitrogen Oxides 2,286 970 697 773 328 160 

·~·-· 
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TABLE Ell.3.3.8: ANNUAL AVERAGE EMISSIONS (TONS/YEAR) DURING DAM CONSTRUCTION 

Operation 

Fugitive Dust (lbs/day) 

Overburden Handling 

Drilling 

Blasting 

Product Removal 

Product Hauling 

Fill Placement and 
Spreading 

Exposed Area Wind 
Erosion 

Storage Pile Wind 
Erosion 

Traffic 

Total Fugitive Dust 
lbs/day 

Spillway 
Excavation 

0 

13.6 

5.5 

0.8 

6.6 

0 

0 

0 

0 

498 

Tailpipe Emissions (lbs/day) 

Particulates 82 

Nitrogen Oxides 2, 286 

Borrow D 
Borrow D Toe Area 

62.8 0 

0 0 

0 0 

7.6 0 

9.6 1.0 

0 0 

0 0 

0 0 

0 0 

476 35 

35 23 

970 697 

Dam Fill Construction 
Borrow E Area Camp 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

1.0 0 0 

0.2 0.6 2.4 

0.2 0.0 1.3 

0.2 0 0 

0 0 1.3 

45 35 109 

26 24 0 

773 328 160 
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STABILITY CATEGORY 1 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY Z CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 0. 7500MPSl < 2.5000MPSl( 4. 3000MPS l < 6.8000MPS>< 9,5000MPSl<12.5000MPSl 
<DEGREES> 

o.ooo 0.00177936 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
. 22.500 0.00501456 0.00000000 o.oooooooo 0.00000000 0.00000000 0.00000000 
45.000 0.00485280 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
67.500 0.00638951 0.00000000 0.00000000 0.00000000 o. 0000000(1 0.00000000 
90,000 0.00711743 o.oooooooo 0.00000000 0.00000000 0.00000000 0.00000000 

112.500 0.00873503 0.00000000 o.oooooooo 0.00000000 o.oooooooo 0.00000000 
135.000 0.00566160 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
157.500 0.00396312 0.00000000 o.oooooooo 0.00000000 0.00000000 0.00000000 
180.000 0.00363960 o.oooooooo 0.00000000 0.00000000 0.00000000 0.00000000 
202.500 0.00250728 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
225.000 0.00283080 0.00000000 0.00000000 0.00000000 0.00000000 o. 000(10000 
247.500 0.00396312 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
270.000 0.00582336 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
292.500 0.00355872 0.00000000 0. 0(1000000 o. 0000(1000 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 C~TEGORY 2 

WIND SPEED WINt1 SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 0. 7500MPS> < 2.5000MPSl< 4.3000MPS>< 6.8000MPSl < 9.5000MPSl(12.5000MPSl 
<DEGREES> 

o.ooo 0.00024264 o. 00:291168 0.00000000 0.00000000 0.00000000 o.oooooooo 
2:2.500 0.00177936 0.00622775 0.00016176 o.oooooooo 0.00000000 0.00000000 
45.000 0.00194112 0.01172759 0.00000000 0.00000000 0.00000000 0.00000000 
67.500 0.00372048 0.01043351 0.00024:264 0.00000000 0.00000000 0.00000000 
90.000 0.00372048 0.01520543 0.00016176 0.00000000 0.00000000 0.00000000 

11:2.500 0.00218376 0.01342607 0.00016176 0.00000000 0.00000000 0.00000000 
135.000 0.00064704 0.0047719:2 0.00000000 0.00000000 0.00000000 0.00000000 
157.500 0.00024:264 o.oo153c·7:2 0.00000000 0.00000000 0.00000000 0.00000000 
180.000 0.00016176 0.00177936 0.00000000 o.oooooooo 0.00000000 0.00000000 
202.500 0.00064704 0.002:26464 0.00000000 o.oooooooo 0.00000000 o.oooooooo 
225.000 0.00080880 0.00:250728 o.oooooooo 0.00000000 0.00000000 o.oooooooo 

-- - --
247.500 0.00129408 0.00541896 0.00024264 o.ooooao88 0.00000000 0.00000000 

· 2io~cioo ~o. oo3477e4 0.~60994823 o.~ooof6I76 o.ooo16f76 cf.cfo<>ooooo- ()~()(iOOOOOO 
~ 

292.500 0.00088968 0.00663215 0.00008088 o.oooooooo 0.00000000 0.00000000 
315.000 0.00048528 0.00250728 0.00008088 o.oooooooo 0.00000000 0.00000000 
337.500 0.00056616 0.00339696 0.00008088 0.00000000 0.00000000 0.00000000 

STABILITY CATEGORY 3 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEEtl WIND SPEEtl 
CATEGORY! CATEGORY :2 CATEGORY-3 CATEGORY 4 CATEGORY 5 CATEGORY c• 

DIRECTION ( 0, 7500MPS l < 2.5000MPSl < 4. 3000MPS l < 6. 8000MPS l < 9,5000MPSl!12.5000MPSl 
!DEGREES> 

+ ---- ----- - ---·~ -------------· ··0,·000· . ·- 0. 00032352 . 0. 00266904~-·-··0. 00032352- .. o. 00000000 0.00000000 0. 00(100000. --·~ 

22.500 0.00072792 0.00703655 0.00606600 0. 0000000(1 0.00000000 0.00000000 
-·--- --··~--~--- -·-- -----·-

~ -45-;-000 --o-;-001~6-t·7t;;0·-0-;-01~1~H;1-43--0.-0CI96247·1-0.-000CIOOOO-O.-OOOOOOOO- -0.-00000000-- -----~---

67.500 0,00347784 0.01512455 0.01819799 0.0001c·176 0.00000000 0.00000000 
90.000 o. 0033te.o8 0.01480103 o. 013<:.6:::71 0.00024:264 o.oooooooo 0.00000000 

112.500 0.00169848 0.00800711 0.00452928 0.00000000 0.00000000 0.00000000 
135.000 0.00064704 0.00218376 0.00121320 0.00000000 0.00000000 0.00000000 
157.500 0.00000000 0.00056616 0.00024264 0.00000000 0.00000000 0.00000000 
180.000 0.00008088 0. 0004E:528 0.00008088 0.00000000 0.00000000 0. 0000(1(1(1(1 
202.500 0.00000000 o. oooc·4 7 04 0.00016176 o.oooooooo 0.00000000 0. 00000(100 
225.000 0.00032352 0.00080880 0.00072792 0.00000000 0.00000000 o.oooooooo 
247.500 0.00113232 0.00549984 0.00485280 0.00032352 0.00000000 0.00000000 ' 
27(1, 000 0.00121320 0,01164671 .o. 01099967 0.00040440 0.00000000 ci. 00000()0(1 
292.500 0.00072792 0.00582336 0.00380136 . 6. 00000000 0.00000000 0.00000000 
315 .• 000 0,00048528 0~000647Cill 0.00056616 0.00000000_~ o. 0000000:0_ o:.oooooooo. 
337.500 0.00056616 0,00307344 0.00283080 0.00000000 0.00000000 0.00000000 

TABLE Ell.3.4.1 

-

Joint Frequency Distribution for 1984 
00&00~& Cl @:®&®©@ 

SUSITNA JOINT VENTURE 



STABILITY CATEGORY 4 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGO.RY 6 

DIRECTION ( 0, 7500MPSl < 2. 5000MPSl < 4. 3000MPS l < 6.8000MPS>< 9.5000MPS><12.5000MPSl 
<J::OEGREES> 

0.000 0.00032352 0.00970559 0.00129408 0.00008088 0.00000000 0.00000000 
22.500 0.001213::!0 0.01180847 0.00461016 o. 00186.024 0.00000000 0,00000000 
45.000 0.00097056 0.01439663 o. 01407311 0.00833063 0.00000000 0.00000000 
67.500 0.00177936 0.01294079 0.02855062 0.06009379 0.00121320 0.00000000 
90.000 0.00194112 (1, 01132319 (1,01674215 0.03955029 0.00177936 0,00008088 

112.500 0.00129409 0.00509544 0.00299256 0.00145584 0.00000000 0.00000000 
135.000 0.00048528 0.00040440 0.00032352 0.00008088 0.00000000 0.00000000 
157.500 0.00016176 0.00008088 0,00016176 0.00000000 0.000(10000 0.00000000 
180.000 0.00008088 0.00016176 0. OOOH:.17f:.· 0.00000000 0.00000000 0,00000000 
202.500 (1, 00000000 o. 00016176· 0.00000000 0.00000000 0.00000000 0.00000000 
225.000 0. 000(18088 0.0004S528 0.00024264 0.00000000 0.00000000 (1, 00000000 
247.50(1 0.00024264 0.00283080 0,00647039 o. 00711743 0.00000000 0.00000000 
270. 0(11) 0.00024264 0.01~10255 o. 014::•1575 0.00824975 0.00000000 0,00000000 
292.500 0.00064704 O. 008E!l591 0.00574248 0.00250728 0.00016176 0.000080:38 
315.000 0.00048528 o. (10097056. 0.00040440 0.00000000 0.00000000 0. 00000001) 
3::::7.500 0.00032352 o. (10331608 0, 00177S•3£, 0.00088968 0.00000000 0.00000000 

STABILITY CATEGORY 5 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

DIRECTION ( 0.7500MPSl( 2,5000MPS>< 4.3000MPS>< 6. 8000MPS) ( 9,5000MPSI(12.5000MPS> 
(DEGREES> 

0.000 0.00153672 0.01860238 0.00000000 0,00000000 0.00000000 0.00000000 
22.500 0.00153672 0.02159494 0.00000000 o.oooooooo o.oooooooo 0.00000000 
45.000 0,00347784 0.01868326 0.00024264 0.00000000 0.00000000 0.00000000 
67.500 0.00461016 0.01747007 0.00032352 0.00016176 o.oooooooo 0.00000000 
90.000 0.00258816 0.01924942 0.00024264 0.00008088 0.00000000 0.00000000 

112.500 0.00161760 0.00711743 0,00000000 0.00000000 0.00000000 0,00000000 
135.000 0.00032352 0.00105144 0.00000000 o.oooooooo 0.00000000 0,00000000 
157.500 0.00016176 0.00056616 0.00000000 0.00000000 0.00000000 0,00000000 
180,000 0.00000000 0.00040440 0,00000000 0.00000000 0.00000000 0.00000000 
202.500 0,00008088 0.00032352 0,00000000 0.00000000 0.00000000 0.00000000 
225.000 0.00016176 0.00064704 0.00000000 0.00000000 0.00000000 0. 00(100000 
247.500 0.00056616 0.00307344 0.00000000 o.oooooooo 0.00000000 0.00000000 
270.000 0.00315432 0.00986735 0.00008089 0,00000000 0.00000000 0.00000000 
292.500 0.00161760 0.01876414 0.00000000 0.00008088 0.00000000 0.00000000 

l_, 
315.000 0,00072792 0.00452928 0.00000000 0.00000000 0.00000000 0,00000000 
337.500 0.00056616 0.00889679 0.00000000 0.00000000 0.00000000 0,00000000 

STABILITY CATEGORY 6 

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

L 
DIRECTION ( 0,7500MPSI( 2,5000MPS)( 4,3000MPS) ( 6.BOOOMPSl( 9.5000MPSl(12.5000MPSl 

<DEGREES) 
o.ooo 0.00857327 0.00000000 0,00000000 0,00000000 0.00000000 0.00000000 

22.500 0,00938207 o.oooooooo 0.00000000 0.00000000 0.00000000 0,00000000 
45.000 0.01447751 o.oooooooo 0.00000000 0,00000000 o.oooooooo 0.00000000 

! 
L 

67.500 0.01407311 o.oooooooo 0,00000000 0.00000000 0.00000000 0,00000000 
90.000 0.01463927 o.oooooooo 0.00000000 0.00000000 0.00000000 0,00000000 

112.500 0,00582336 o.oooooooo o.oooooooo 0.00000000 0.00000000 0.00000000 
135.000 0,00218376.0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
157.500 0.00040440 o.oooooooo 0.00000000 0.00000000 0.00000000 0,00000000 
180.000 0.00080880 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
202.500 0.00097056 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
225.000 0.00121320 o.oooooooo· 0.00000000 0.00000000 0.00000000 0.00000000 
247.500 0.00234552 o.oooooooo 0.00000000 0.00000000 o.oooooooo 0.00000000 
270.000 0,00647039 0.00000000 0.00000000 0.00000000 0.00000000 0,00000000 
292.500 0.01067615 0.00000000 0,00000000 0.00000000 0.00000000 0.00000000 
315.000 0,00501456 0.00000000 0,00000000 0.00000000 o.oooooooo 0.00000000 
337.500 0.00784535. 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 u 

TABLE Ell.3.4.1 CONT. 

Joint Frequency Distribution for 1984 0=0&00~& 0 ~®&®©@ 
SUSITNA JOINT VENTURE 

) I 
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99'i'9.9 
9~'99. 9 
9999.9 
<:1':1519. '~I 
~~~~~''i'. '? 
999':;>,9 
999~'· 9 

-- 95!._2_2_._ ~~---
90:.10:.19. 'i' 
t;J9?:1~1.9 

9'';1'?1.51. '7 
0:.199'~'- 9 
9999.9 

TEMP. 
<DEG. f<l 

2T3.8 
280.E: 
278.4 
273.~· 

277.4 
276.6 
27::::.2 
2::::0.3 
281.::: 
283.4 
285.5 
286.3 
274.5 
28'::1 .1 
2E:9. 1 
274.7 
2E:9. E: 
2E:'~'. 4 
2.:::~ .•. 3 __ _ 
2:::7.7 
:285.3 
28~:.2 

282.1 
273.8 

TABLE Ell.3.4.2 

POT. TEMP. 
(;RADIENT 

< DEG. f::" 
PER METER> 

o. 0:~:50 
0.0200 
0.0200 
0.0200 
0.0000 
0.0200 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

S:TABILITY 
CATEGORY 

5 
~5 

5 
4 
5 
4 
:::: 
2 
2 

2 
.-, ... 
2 

2 
0.0000 3 
(1, 0000 ::: 
_o_.~ru)oQ__ _ __ 4 __ 
0.0000 4 
0.0200 5 
o.oooo 
0.0200 
o.o:::5o 

4 

Hourly Wind Data for August 13, 1984 

WIND 
PROFILE 
EXPONENT 

0. ~!(H)O 
(l, ~:(l(H) 

0.8000 
o. :3000 
0. 25(H) 
0.3000 
0.2500 
0.2000 
0.1500 
0.1500 
0.1000 
0. 1 ':·00 
0.150(1 
0.1500 
0.2000 
0.1500 
0.20QO 
0.2000 
0.25Q.Q 
0.2500 
0.3000 
0.2500 
0.3000 
O.:::O(H) 

DECAY 
COEFF I C' I Et·JT 

C F'ER S:EC l 

0, (o(H)(l(h)E 4-t)(l 

0. (l(lt)(H)OE +00 
0. (H)(l(l(H)E+OO 
O.OOOOOOE+OO 
0. (H)(l(lr)(l!::: ""00 
0. OOOOOOE +C•O 
0. OOOOOOE +0<:• 
0. (I(H)(I(H)E +(H) 
0. OOOOOOE+(l(l 
0. OOOOOOE +C•O 
0. OOOOOCrE+Ot) 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
0. OOOOOOE +(H) 
O.OOOOOOE+OO 
0. OOOOOOE +(H) 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
Q_, OO(l(lOOE +(H) 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 

00&00~& Cl f:;f.ID&®©@ 
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TABLE Ell.3.4.3 

SUMMARY OF PREDICTED HORST CASE IMPACTS AT PROJECT BOUNDARY 

Pollutant and 
Averaging Time 

Particulate Matter 

o Annual 
Q 24-Hour '1:..1 

Sulfur Dioxide 

o Annual 
21 o 24-Hour -

o 3-Hour 1:..1 

Nitrogen Oxides 

o Annual 

Predi~ted Impact Allow~ble ASAAQS 
(ug/m )ll (ug/m ) 

1.6 
30.2 

0.9 
8.9 

15.0 

60 
150 

80 
365 

1,300 

100 

.. :!/ Does not include background pollutant concentrati oos: 
TSP - 5.0 ug/m3; S02 - 2.0 ug/m3; NOx - 2.0 ug/mj. 

!:.I Second highest calculated value during summer season. 

Allowable 
PSD Class 
I I Increment 
(ug/m3) 

19 
37 

20 
91 

512 

None 
Established 
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