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TABLE 3-1
COMPARISON OF CAPACITY AND ENERGY

INSTALLED AVG ANNUAL
CAPACITY ENERGY
(MW) (GWHR)
FERC LICENSE CONCEPT:
WATANA HIGH DAM 1020 3500
DEVIL CANYON 600 3400
1629 6900
STAGED CONSTRUCTION
STAGE 1-WATANA INLTIAL DAM 520 2470
STAGE 2-DEVIL CANYON 600 3120
STAGE 3-WATANA HIGH DAM 500 1310
1620 6900
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The ratio of surface area to volume is about 301 higher for Stage
1 Watana Reservoir. The delay in ice cover is important because
the reservoir ice cover insulates the reservoir and reduces heat

loss.

In Stage II, summer outflow temperatures are similar to the FERC license
concept. Winter temperatures are about 0.5° to 1°C less than for the FERC
license concept. Since flows are about the same for Stage II and the FERC
license project, the main reason for the winter temperature difference is

the delay in reservoir ice cover formation.

River Temperature

Simulation studies show that river temperatures would follow the same treand
as reservoir temperatures. That is, they would be similar in summer to the

FERC license concept and about 1°C colder in winter.
River Ice

Results of the ice modelicg studies show that because of the colder winter
reservoir outflow temperatures the ice cover for both Stage I and Stage II

would extend further upstream and cause higher river levels than the FERC

license concept.

Computer runs for Stage I suggest an ice cover about three miles further
upstream than for the FERC license concept. This ice cover, in turn,
results in an increase in water levels in the river. Water levels were up
to four feet higher in an eight mile reach of the river between river miles
115 and 123 and about the same elsewhere. Without mitigation Slough 11
would be overtopped with Stage I but not with the FERC license concept.
Melt out of the ice cover would be delayed by approximately three weeks.
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Computer runs for Stage II resulted in an ice cover about seven miles
further upstream at its maximum progression with water levels generally two
feet higher between river miles 101 and 126. Sloughs 8A and 9 would be
overtopped with Stage II where they were not overtopped in the FERC license

concept. Melt out would be delayed by about 1 week.

Stage III river ice would be similar to the FERC license concept.
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III. Aquatic Habitat Studies

Summary

The estimated "with project" flows, water temperatures and ice processes
discussed above were compared between natural, FERC license concept and
the staged concept conditions for a preliminary assessment of impacts on

aquatic habitats due to project operation.

This comparison has shown only slight changes in anticipated project
impacts. These changes can be ameliorated by changes in the mitigation
plan. The major change necessary would be the need to increase the height
and exten: of artificial berms included in mitigation plans to protect side

slough habitats “rom overtopping flows during the winter.
Flow

Smaller reservoir storage capacity during Stages I and II would result in a
reduction in flow control during the summer and reduction of water available
for power genmeration during the winter. Summer flows would be greater and
less stable during Stages I and II than for the FERC license concept. This
would produce a slightly greater quantity (area) of rearing habitat for
fish using the mainstem and side channels, hovever, the loss of flow
stability would reduce its quality. These factors should balance one
another and result in approximately equal production from summer rearing

habitats for either the staged or FERC license concepts.

Flows during August and September would be higher during Stages I and 1II
than for the FERC license concept. These higher flows would provide
improved access conditions for spawning chum and sockeye salmon to move into
side slough spawning habitats. However higher, more extensive artificial

berms would be required to protect these chum and sockeye salmon habitats
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from overtopping flows, in particular to protect the habitat modification
structures which would be in place for mitigation purposes. As discussed
below, these more extensive protective berms are also required to prevent

overtopping flows in winter.

Winter flows would be .ower during Stage I and II than for the FERC license
concept. The difference between flows in August and September and flows
through the winter would affect over-winter survival of salmon eggs in the
side slough spawning areas. Decreasing flows during the fall would cause
dewatering and freezing of some s»>awning locations. These flow decreases
would be greater during Stage 1 and II than for the FERC liceanse coancept,
however, both cases are an improvement over natural conditions. The
improvement would simply be less with Stages I and II so there would be a

loss of benefit until Stage III is operational.

Temperature

Water temperature during Stages I and II would be similar to those during
the FERC license concept for the mid-summer and fall period. Temperatures
through the winter and early summer would be slightly less (1-1.5°C). Such
small temperature differences between the staged and unstaged projects are
not expected toag?fect survival of the evaluation species or production from

aquatic habitats.

- Ice Processes

The reduced winter water temperatures during Stages I and II would result in
a longer duration of ice conditions, further upstream progression of ice on

the river, greater ice thickness and greater 'river staging"l/ due to ice

1/ River staging as used herein refers to increases in water level in the
river. This is different from use of the term staging in relation to
Project construction.
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as compared to the FERC license concept. These conditions would have the
greatest impact om over-wintering and incubation sites in side sloughs.
HBigher river staging would increase the frequency with which the natural

existing upstream berme on the sloughs would be overtopped and mainstem

vater be passed through the slough habitats.

These winter overtopping events are considered deleterious to juvenile
salmon over-wintering and salmon eggs incubating in the side slough
habitats. The placement of artificial berms at the heads of important side
sloughs has been included in mitigation plans to protect these habitats
during operation of the unstaged project. Protection of these habitats

during Stages I and II would require higher, more extensive artificial
berms.

Inundated Tributary Habitat

Some minor benefits would be realized in that the Stage I Watana reservoir
would not inundate as much tributary mouth and tributary stream habitat
vhich includes some good to excellent grayling habitat in a number of the
streams draining into the proposed reservoir area. The Oshetna River, one
of the better grayling streams in the area would not be affected at all by
the Stage I Watana reservoir. This habitat would be lost eventually, of

course, when the Stage III project is comstructed.
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IV. Wildlife and Botanical Resources

Summary

A decision to pursue the staged concept for the project would, in general,
reduce the net project impacts on wildlife and botanical resources during
the initial stages. The net effect would be positive from the standpoint of
wildlife and botanical resources for the time between Stages I and III. The
potential impacts of the development of Borrow Area F, a high quality
wildlife habitat area (which would eventually be rehabilitated), are not
considered to outweigh the benefits of; 1) delayed habitat loss, 2) more
time for local wildlife populations to adapt to the habitat 1loss and
movement restrictions caused by the reservoir; and 3) more time to refime
and implement required mitigatiom programs, and the other advantages of the

staged approach.

Habitat Inundation

The major changes with the staged concept would be that approximately 17,000
acres of wildlife habitat, which would be inundated by the Watana High Dam,
would be preserved for roughly 10 years. Vegetation on the 17,000 acres of
preserved land consists mostly of forests. On the south side of the
impoundment black spruce predominates with interspersed vertical bands of
tall shrubs. South-facing slopes on the north shore of the impoundment have
greater areal extent and more diverse vegetation patterns. White spruce is
the most common forest type, although open mixed forests (consisting of
white spruce and paper birch) and black spruce forests are also represented.

Birch shrub and mixed low shrub areas are present, especially near the mouth
of Watana Creek.

Much of this land area consists of the gentler sloping portions of the
eventual impoundment, which represents higher quality habitat than the

steeper canyon walls for most wildlife species., Extensive tracts on both
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sides of the Watana Creek coanfluence on the north side of the impoundment
and bands of land on both sides of the impoundment between Watana and
Deadman Creeks represent about half of the 17,000 acres. These areas

provide valuable wildlife habitat, particularly for moose and black bear.

In the case of the black bear, staged develoment would delay the loss of
important denning and foraging habitat. The Watana High Dam would inundate
about 55 of the known den sites in the vicinity of the Watana impoundment,

while the Stage I Watana Dam would inundate only 35% of these den sites.

Another advantage of the staged development approach would be that local
wildlife populations would be allowed to adapt to the habitat loss and
movement restrictions resulting from impoundment, in stages over a greater
period of time. This could be particularly valuable to animals that are
expected to suffer carrying capacity losses such as moose and black bear,
since overpopulations of adjacent habitats and the accompanying overutiliza-
tion of adjacent forage resources, would also occur in stages over a greater

period of time and may result in less damage to these adjacent habitats.

Although significant impacts to Dall sheep use of the Jay Creek mineral lick
are not expected to result from the Watana High Dam impoundmeant, the Stage I

Watana Dam would produce even fewer problems relative to the Jay Creek
lick.

Big Game Movement

The width of the Stage I Watana Reservoir would also be significantly
narrover than the Watana Reservoir in the FERC license coucept. The Watana
initial reservoir would be less than one mile wide throughout the majority
of its length, and would thus represent less of a barrier to big game

movements than the reservoir in the FERC license concept.
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Raptors

The delayed development of the Stage III Watana Dam would also benefit
raptors. One golden eagle and one bald eagle nesting location occur near
the el. 2200 contour and may be impacted by the development of Stage III.
However, the Stage I development would produce a reservoir level low enough
to prevent impacts to these nesting locations during the approximately 10-
year period between Stage I and Stage III development. This would provide
additional time for developing and implementing the artificial nest program

to mitigate for lost raptor nes: locatioas,

Impacts of Longer Project Constructiom Schedule

A more subtle, but real, advantage of the staged concept approach is that
data collected and experience gained through the monitoring of construction
and operation effects and mitigation success during Stages I and II would
permit refinements to constructiom, operation, and mitigation plans during
Stages II and III so that the ultimate impacts on wildlife and botanical

resources would be lessened.

One potential disadvantage of the staged approach is that the construction
period is lengthened, thereby increasing the length of the period' that
wildlife populations are exposed to construction-related wildlife
disturbance and mortality factors. However, the level of disturbance during
Stage III development would be less than during the earlier stages due te
the reduced magnitude of the construction effort and the presence of an
existing infrastructure and support facilities developed during Stage I.
More importantly, assuming that public access is restricted during the
entire construction period, the elimination of public access during Stage
I1I and the resultant elimination of a variety of associated disturbance and

mortality factors would more than compensate for the construction-related

factors.
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Borrow Areas

The most important disadvantage of the staged development approach is the

probable requirement to obtain Stage III borrow materials from Borrow
Area F.

Borrow Area E, a primary source for materials for Watana Dam in the FERC
license concept and for Stage I of the staged concept, would be partially
inundated by the Devil Canyon Reservoir during Stage II construction,
increasing the likelihood that Borrow Area F would need to be used during
Stage III (use of Area F is considered unlikely for the FERC license
concept). Borrow Area F occupies about 5 miles of the middle stretch of
Tsusena Creek from just above the high waterfall to Tsusena Butte. It
includes areas adjacent to the stream and extending up to about 1500 ft.
avay. This area provides important habitat for a variety of wildlife
including moose, black bear, brown bear, and other species associated with
tributary stream bottoms. Because of the areal extent of this bottom area
outside of the impoundment zones, extensive use of Borrow Area F could
substantially increase the total amount of high quality vildlife-habitat
disturbed by the project. Although borrow area rehabilitatioan would be

conducted, habitat impacts would be experienced for many years.

On the positive side, the staged concept probably would reduce the amount of
naterial required from Quarry Site A because all quarry material for Stage 1
would be obtainable through excavation of the deeper spillway required for
the staged coancept. Although the habitat value of this area is not high,
the general level of habitat disturbance and loss in the general project

area would be less.
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P

v. Effects of Staging on Cultural Resources

Summary

The primary effects of staging om cultural resource would bz to reduce, at
least initially, the oumber of archeological sites impacted through
construction and reservoir flooding, and allow more time for study and
implementation of mitigation plans. Both are significant positive benefits
from the cultural resources standpoint. Since staging does not alter the

schedule or design of the Devil Canyon Dam and Reservoir, its effect 1is

essentially neutral.

Use of Borrow Areas

The only potential effect noted is that Borrow Area E may be partially or
completely covered by the Devil Canyon impoundment prior to Stage III Watana
construction. Alternative borrow sites may have to be used for this latter
coastruction. This could have an impact om other archeological remains. In
particular, the likelihood of wutilizing Borrow Area F for Stage III
construction would be high. As discussed below, this is an archeologically

important area.

Staging of the Watana Dam coustruction would make a greater difference to
cultural resources, though on balance the effects are positive. As the
construction schedule in Stage I would be speeded up for a completion date
of 1996 instead of 1997, there would be somewhat less time available in
which to implement mitigation plans. However the scaled-back construction
of Stage 1 would require less borrow, resulting in less damage due to
removal of fill. This is particularly important in Borrow Area F (the
Tsusena Creek area), which contain a total of nine recorded archeological
sites (see Table 5-3).
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Reduced Area of Inundation

The Stage 1 impoundment level of el. 2000 would result in inundation of 49
recorded archeological sites (see Table 5-4). This is one-third fewer than
would be flooded permanently by reservoir level of el. 2185 im the FERC
license concept. The 24 sites between el. 2000 and el. 2185 contours would
be available for study for a much longer period under the staged concept
than in the FERC license concept. Staging would allow additional time for
implementation of mitigation plans for these 24 sites, as Stage III

construction is not scheduled for completion unmtil 2008.

A final consideration concerns how staging would affect sites adjaceant to
but outside the actual project area. Adjacent sites are defined as those
lying within one-half mile of a project boundary. Though not affected
directly, these sites are subject to impacts due to ancillary comstruction
activity, improved access, greater likelihood of erosion, and increased
traffic. A lower reservoir level would reduce the reservoir perimeter
temporarily leaving more archeological sites outside the one-half mile zone.
It should be noted, however, that the adjacency distance is arbitrarily
defined, so that other factors such as topography may be more significant.
Nevertheless, approximately 15 adjacent sites would fall outside the one-
half mile zone for a el. 2000. reservoir level. This represents 31 percent

of the sites defined as adjacent in the FERC license concept.
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VI. Socioeconomic Analysis

Employment and Population

In general, the staged concept would slightly decrease peak construction
employment to about 2,950 (in 1994) and extend the length of employment to
the year 2008. The projected coastruction empluyment peak for the FERC

license concept would be about 3,000 (in 1994) and employment would end ia
2002 (see Table 5-5).

Population increases generated by the Project generally follow the same
pattern as Project induced employment. The magnitude and duration of
population impacts would therefore follcw the trends of employment impacts,
The duration of impact would be longer by five years under the staged

project but the magnitude at peak would not be significaantly different.

Community Facilities and Services

Impacts on demand for facilities and services are a coansequence cf
population impacts. Since the magnitude of population impacts are similar
in both the staged and FERC license concepts, impacts on community
facilities and services are likely to be similar. The major difference
would be that impacts would occur more gradually and last longer for the
staged concept. The demand levels from 2002 until 2008 would be well below

peak demand for either the FERC license or staged concepts.

Prolonging the duration of Project-induced demand would have ome positive
effect. That is, it delays or reduces excess capacity of facilities that
would be built to meet peak demand. Since most communities in the impact
area hLave constantly increasing baseline populations, the faciiities coum-
structed to serve peak project related demand would evertually be needed
after the Project construction ends. The period of excess capacity, between
the time peak project demand ends and baseline demand catches up, produces a
financial burden for maintenance and operation costs for underutilized

facilities. The staged concept would reduce or eliminate this financial
burden.
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TABLE 5-1

SUSITNA HYDROELECTRIC PROJECT
MAXIMUM SIMULATED RIVER STAGES
WINTER 1981-82
FLOW CASE E-VI, INFLOW MATCHING
2001 AND 2002 ENERGY DEMANDS

Stage I
High Watana +
High Watana + Devil Canyon

Slough or Threshold Watana  Devil 50' Drawdown
Side Channel River Mile Elevation Alone Canyon 3 Levels
Whiskers 101.5 167
Gash Creek 112.0 Unknown 458 456 459
6A 112.3 (Upland) 460 459 461
8 114.1 476 475 476 476
MSII 115.5 482 488 485 487
MSII 115.9 487 490 488 490
Curry 120.0 Unknown 524 520 522
Moose 123.5 Unknown 552 548 553
BA West 126.1 573 |575 571 573
8A Past 127.1 582 585 581 584
9 129.3 604 607 606
9 u/s 130.6 Unknown 621 616 619
4th July 131.8 Unknown 633 627 630
9A 133.7 651 654 649 649 &
10 u/s 134.3 657 1660 655 655 maximum up-
11 d/s 135.3 Unknown 668 667 667 stream exten
11 136.5 687 684 682 682 of ice front
17 139.3 Unknown 715 714 714
20 140.5 730 129 728 728
21 (A6) 141.8 747 747 146 746
21 142.2 755 154 752 752
22 144.8 788 787 7185 7185
LRX-3 Ice Front Starting Date 12-28 12-30 12-29
Maximum Ice Front Extent (River Mile) 134 126 133
Melt-out Date 3-23 3-19 4-1

30421/TBL
850426

All river stages in feet

Indicates locations where maximum river stage equals or
exceeds a known slough threshold elevation




TABLE 5-2

SUSITNA HYDROELECTRIC PROJECT
MAXIMUM SIMULATED RIVER STAGES
WATARA ONLY: 2001 ENERGY DEMAND
CASE E-VI FLOWS, INFLOW-MATCHING
WINTER 1981-82

Stage I
High Watana

Slough or Threshold Watana Infl-Match
Side Channel River Mile Elevation Infl-Match Throughout
Whiskers 101.5 367 [EXAY|
Gash Creek 112.0 Unknown 458 458
6A 112.3 (Upland) 460 460
8 114.1 476 475 475
MSII 115.5 482 (438 490
MSII 115.9 487 490 494
Curry 120.0 Unknown 524 528
Moose 123.5 Unknown 552 555
8A West 126.1 573 575 574
8A East 127.1 582 585 584
9 129.3 604 607 607
9 u/s 130.6 Unknown 621 622
4th July 131.8 Unknown 633 634
9A 133.7 651 654 658
10 u/s 134.3 657 660 665
11 d/s 135.3 Uaknown 668 675
11 136.5 687 684 |688!
17 139.3 Unknown 715 715 f
20 140.5 730 729 729 | maximum up-
21 (A6) 141.8 747 747 747 stream exten
21 142.2 755 7154 753 of ice front
22 144 .8 788 787 787
Ice Front Starting Date 12-28 12-12
Maximum Ice Front Extent (River Mile) 134 137
Melt-out Date 2-23 4-12

Indicates locations where maximum wiver stages equal or
exceeds a known slough threshold elevation

> All river stages in feet
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TABLE 5-3
SITES AFFECTED BY LICENSE APPLICATION CONSTRUCTION

BORROW AREAS:

Rooe*

None*

TLM 054, 055, 078, 081, 084, 085, 086, 087, 088,
094, 095, 096, 097, 201, 211, 213

D Nooe*

E TLM 022, 023, 258
Adjaceat to E: 024, 035

F TLM 176, 188, 202, 203, 209, 210, 212, 214
Adjacent to F: 164

G None*

H None*

I TLM 034, 178, 259

J TLM 080
Adjacent to J: 043, 058, 063, 177, 200, 229, 230,
233

K TLM 030
None*

Devil Canyon Reservoir TLM 023, 034, 178, 252, 253, 258, 259

Adjacent to Devil Canyon Reservoir: 022, 024, 027,
029, 030, 118

*None: No recorded archeological sites
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TABLE 5-4
SITES APFECTED BY STAGED CONSTRUCTION OF WATANA DAM/RESERVOIR

STAGE I (2000' Reservoir Level)
TLM 033, 040, 043, 050, 058, 062, 063, 065, 072, 075, 077, 079, 080,
102, 104, 115, 194, 199, 200, 216, 220, 221, 222, 224, 225, 226, 227,
228, 229, 230, 231, 232, 233, 234, 235, 236, 238, 239, 240, 241, 242,
243, 246, 247, 248, 249, 250, 256, 257 (N=49).

STAGE I11 (2000 - 2185' Reservoir Level)

TLM 039, 048, 059, 060, 061, 119, 126, 169, 171, 173, 174, 175, 182,
184, 196, 204, 206, 215, 217, 218, 223, 237, 244, 251 (N=24).

ADJACENT SITES (Within 1/2 Mi. of 2185 Reservoir Level)
TLM 026, 031, 032, 038, 042, 047, 049, 064, 073, 074, 076, 120, 121,
122, 123, 124, 125, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, .
139, 140, 141, 142, 143, 145, 147, 148, 159, 165, 166, 167, 177, 183,
185, 189, 190, 195, 198, 207, 219 (N=48).

Sites Outside the One-Half Mile Zone, Stage I (2000' Reservoir Level)

TLM 026, 032, 038, 042, 049, 073, 074, 076, 120, 122, 159, 189, 195,
198, 207 (N=15).

Sites Adjacent to Watana Counstruction Area

TLM 015, 018, 160, 165, 166, 167, 172, 192, 197 (N=9)
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TABLE 5-5
YEARLY PEAK WORKFORCE

Current Project Staged
Watana Devil Total Stage 1 Stage Il Stage III Total
1987 -0- -0- -0- -0- -0- -0- -0-
1988 1,017 -0- 1,017 637 -0- -0~ 637
1989 1,512 -0- 1,512 825 -0- -0- 825
1990 1,047 -0- 1,047 1,028 -0- -0- 1,028
1991 1,082 -0- 1,082 1,164 -0- =-0- 1,164
1992 1,776 167 1,943 1,384 167 -0- 1,551
1993 2,142 167 2,309 1,837 167 =0- 2,004
1994 2,721 321 3,042 2,625 321 -0- 2,946
1995 2,069 501 2,570 1,831 501 -0~ 2,332
1996 938 482 1,420 350 482 -0- 832
1997 259 1,182 1,441 -0- 1,182 -0- 1,182
1998 -0~ 1,181 1,181 -0- 1,181 -0- 1,181
1999 -0- 1,196 1,196 -0- 1,196 -0- 1,196
2000 -0- 1,572 1,572 -0- 1,572 -0- 1,572
01 -0- 747 747 -0- 747 -0- 747
02 -0- 126 126 -0- 126 410 536
03 -0- -0- -0- -0- -0- 842 842
04 -0- =-0- -0- -0- -0- 1,055 1,055
05 -0- -0- -0- -0- -0- 1,510 1,510
06 -0- -0- -0- -0- -0 1,446 1,446
07 -0- -0- -0- -0- -0- 1,057 1,057
08 -0- -0- -0- -0- -0- -0- -0-
424981
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FIGURE 5-3
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