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APPENDIX I

Thi s document contains refinements to reservoi rand river temperature and

ice simulations for 1996. 2001, 2002 and 2020 energy demands for hydro-

logical and meteorological data from the period October 1976 to May 1977, as

discussed in Section 3.4.3.1 of the main text.
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Ref. Report Section 3.4.3

The following table lists the affected reports and the required changes.

-

-

REPORT

Alaska Power Authority, 1984

Comments on FERC, DEIS

Vol. 6, App. IV, Temperature

Simulations, Watana and

Devil Canyon Reservoirs

Alaska Power Authority, 1984

Comments on FERC, DEIS,

Vol. 7, App V, Temperature

Simulations, Susitna River,

Watana Dam to Sunshine

Gaging Station, Open

Water

Alaska Power Authority, 1984

Comments on FERC DEIS

Vol. 8, App VI, River

Ice Simulations, Susitna

River, Watana Dam to

Confluence of Susitna and

Chulitna Rivers

Har~a-Ebasco Susitna

Joint Venture, 1984, Susitna

Hydroelectric Project,

Instream Ice Simulation

Study, for the Alaska

Power Authority
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CHANGE

Replace Exhibits

S, AB, AG, AL, and AQ

with enclosed exhibits

Replace Exhibits Y,

AH, and AM with

enclosed exhibits

Change portions

of text.

Replace Exhibits I

and 0 with

enclosed exhibits

Change portions of

text,

Replace Exhibits G

and N with enclosed

exhibits.
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APPENDIX - I

Refinement to Reservoir and River

Temperature and Ice Studies

For Simulation Period

October 1976 to May 1977

New Exhibits

S, AB, AG, AL, AQ

For

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
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APPENDIX - I

Refinement to Reservoir and River

Temperature and Ice Studies

For Simulation Period

October 1976 to May 1977

New Exhibits

Y, AH, AM

For

Alaska Power Authority Comments on the Federal Energy Regulatory

Commission Draft Environmental Impact Statement of May 1984,

Volume 7, Appendix V, Temperature Simulations, Susitna River,

Watana Dam to Sunshine Stream Gaging Station, Open Water

42164312
850204
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APPENDIX - I

Refinement to Reservoir and River

Temperature and Ice Studies

For Simulation Period

October 1976 to May 1977

Text Changes and

New Exhibits

I and 0

For

Alaska Power Authority Comments on the Federal Energy Regulatory

Commission Draft Environmental Impact Statement of May 1984,

Volume 8, Appendix VI, River Ice Simulations, Susitna River,

Watana Dam to Confluence of Susitna and Chulitna Rivers

42164312
850204
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SUSITNA HYDROELECI'RIC PROJEcr

AIASKA POWER AUTHORITY cc:MMENTS

ON THE

F .E.R.C. DRAFt' ENVIROl'I1ENTAL IMPACT STATEMENT

APPENDIX VI

RIVER ICE SIMUI.ATIONS

ERRATA

TEXT

a) Table of Contents:

1.2.1

1.2.2

1.2.-3

4.2

4.3

4.4

4.5

Replace

Replace

Replace

Replace

Replace

Replace

Replace

"Average" with "Wann"

1lAverage" with "Very wann"

"Cold" with "Average II

"Average" with "Wann"

"Average" with l'Wann"

"Cold" with IIAverage and COld11

"Co1d" with "Average and Cold"

-.

....,

b) section 1.2, second paragraph, beginning with second sentence, should

read, "The winters of 1976-77 and 1982-83 generally gave the 1CMest

water levels and shortest ice cover. The 1981-82 winter resulted in

somewhat more ice and higher water levels than the 1976-77 and 1982-83

winters. The winter of 1971-72 resulted in the greatest ice accumula­

tion and furthest progression of the ice front. In the simulations

discussed herein, the winter of 1981-82 represents an average winter,

1971-72 represents a cold winter, 1982-83 represents a warm winter and

1976-77 :t:'epresents a very warm winter. Sim..l1ations have also been made

for natural conditions for the winters of 1971-72, 1976-77, 1981.-82 and

1982-83."

c) section 1.2.1, title, replace "Average" with "Warm"
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d)

e)

f)

section 1.2.2, title, replace ilAverage" with "Very warm"

section 1. 2.2 first paragraph, eighth line, replace "127" with "124"

section 1.2.3, title, replace "Cold" with "Average"

g) Chapter 3.0, eighth pagraph, twelfth line, replace "Cold" with "Colder"

h) Section 4.2, title, replace "Average" with "Warm"

i) Section 4.2, first paragraph, second line, replace "127" for "12611

-
j) Section 4.2, second paragraph, second line, replace "137 11 with "126, II

delete IIupstream of the Gold Creek Bridgell

....

-

k) Section 4.2, second paragraph, fourth line, replace "4 to 6" with "2 to

5"

1) Section 4 .. 2, second paragraph, sixth line, replace Ilapproximately four

feet highE!r than" with Ilequivalent to thatll

m) section 4,.2, third paragraph, first line, replace IIaverage" with llwarm"

n) Section 4.2, third paragraph, third line, replace 11137/1 with 1112611

0) section 4.3, title and first line, replace "average" with "wamll

p) section 4.3, first paragraph, third line, replace "122" with "123"

q) section 4.3, first paragraph, fourth line, replace "two to five" with

"one to threeII

r) Section 4.3, third paragraph should read, "Based on a simulation of

1976-77 winter conditions, the ice cover would reach approximately

river mil.e 124. Maximum water levels attained would be 1 to 6 feet

lC7Ner than with watana only operation. MaximJm water levels would "be 0

to 1 foot: lCMer than simulated natural conditions at the Slough 8A

berms and 2 feet lower than natural conditions at the Slough 9 bam.
. .

The be~; of Sloughs 8A and 9 would not be overtoped with the 2002



.4lWa,

energy demand and would probably not be overtopped with the 2020 energy

demand"

s) sections 4.4 and 4.5, titles, replace "Cold" with "Average and Cold"

"'"'

t)

u)

section 4.4, thrid paragraph, first sentence, should read, "For the

average and cold winters simulated, the leading edge of the ice

progressed to river miles 137 and 142, respectively"

Section 4.5, first paragraph, first line, should read "The winters of

1981-82 and 1971-72, respectively, were used for simulating average and

cold winter conditions ••• "

.....
,

v) Section 4.5, first paragraph, fourth and seventh lines, replace "cold"

with "average"

w) Section 4,,5, first paragraph, fifth, seventh, eighth and tenth lines,

replace 11average" with "warm"

-
-

x)

y)

Section 4.5, first paragraph, ninth line, replace "126" with 1'124."

Replace "4 miles" with It 1 mileu

section 4.5, second paragraph, first, fourth, seventh and ninth lines,

replace "cold" with "average"

-

z) section 4.5, second paragraph, third line, replace "5 to 911 with "3 to

7"

aa) Section 4.5, second paragraph, fifth line, replace "10" with "13"

bb) Section 4.5, second paragraph, ninth line, replace "average" with

"warm"

cc) Section 4.5, third paragraph, fourteenth line, replace "an average"

with "a warm"

dd) Section 4.5, third paragraph, sixteenth line, replace "117" with "120"
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eel section 4.6, first paragraph, second line, replace n average and cold

~rinter" ~rith Ilwann and average winter"

ff} Section 4.6, second paragraph, sub heading one, replace "average" with

"watI1\"

gg} section 4.6, second paragraph, sub heading two, re~lace tr cold ll with

IIaverage 'I

hh} Section 4.6, third paragraph, third line, replace "average" with
I1warm .lI

TABLES

Replace Tables 1, 3, 4, 5, 10, 12 and 15 with the corresponding new tables

attached.

EXHIBITS

Replace Exhibits I and 0 with the corresponding new exhibits attached•
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Additionally, ice bridge formation at river mile 9 may be dependent on tides

and the occurrence of extremely cold weather J factors which are not

influenced by the project. Ice front progressi~n past the Yentna River may

be delayed somewhat with project. but in order to provide cODservatism in

the study. November 1 was accepted as the starting date for computations of

filling the Lower Reach with ice.

Table 1 desc'l:'ibes the ice simulations provided in this Appendix.

TABLE 1
RIVER ICE SIMULATIONS

Watana
Operation

Watana/Devil
Canyon

Operations
Watana
Filling

Second
Winter

First
Winter2020200220011996

Estimated Enll!rgy
Demand for

Simulated Period-
Nov. I 82-Hay '83 + + + + +
Avg. Year
'Warm Winter Temps

Nov. 171-Kay 172 -+ + +. +
Wet Year
Cold Winter Temps.

Nov. I 76-Ha,r 177 + +
Dry Year
tJarm Winter Temps.

Nov. 181-May '82 + + +
Wet Year
Ave_ Winter Tempa.

Very

-

".
'-

420673
840731

9
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TABLE 3
~[IMUM ICE-AFFECTED WATER LEVELS FOR WINTER OF 1982-1983

Simulated Ener gy Demand for

River Threshold Natural Watana only Devil Canyon

Location Mile Elev.~1 Conditions 1996 2001 2002 2020

Whiskers slough head 101.5 367 366 370 370 369 370

Side channel at head 112.0 456 459 461 457 457

of Gash Creek
Hauth of Slough 6A 112.34 459 462 463 460 459

Slough 8 head 114.1 476 474 476 478 475 475

Side channel HS II U5.5 482 484 488 489 487 488
Side channel MS II 115.9 487 486 491 492 490 491
River Mile 120 120.0 520 525 521 520 523
Moose slough head 123.5 548 550 550 545 550
Slough 8A head (west) 126.1 573 570 572 568 568 573
Slough 8A head (east) 127.1 582 582 582 ·582 581 583
Slougn 9 head 129.3 604 605 603 603 602 603
Side channel upstream 130.6 621 617 617 616 617

of slough'9
Side channel upstream 131.8 630 628 628 627 628

of 4th July Creek
-

Slough 9A head 133.7 651 651 650 650 650 650
Side channel upstream 134.3 657 658 656 656 655 656

of slough 10
Side channel down- 135.3 672 668 668 667 668

stream of Sllough 11
Slough 11 head 136.5 687 684 683 683 682 684
S10uih 17 head 139.3 - 715 715 714 715
Slough 20 head 140.5 730 - 729 729 728 729
Slough 21 downstream 141.8 747 - 746 746 746 747

enc:l
Slough 21 head 142.2 755 - 753 753 752 753
Slough 22 head 144.8 788 - 786 786 785 787,

I
I

Maximum upstream Extent of Ice Cover >137 126 124 123 126
in Winter (river mile) .

420673
840731

22
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TABLE 4

MAXIMUM ICE-AFFECTED WATER LEVELS FOR WINTER OF 1976-1977.

Location
River
Mile

Threshold
Elev•.1./

Simulated
Natural

Conditions

Ener2v Demand for j
Watana onlv Devil Canyon

1996 200l~) 2002 2020.1·

Maximum upstream Extent of Ice Cover
in Winter (river mile)

-

..-

"'"'

-

-

I~~iskers Slough hud

ISide channel at head
of Gash Creek

I~outh of Slough 6A
I~ laugh 8 head
~ ide channel MS It

ide channel MS II
iver Mile 120
oose slough head
laugh 8A head (west)

~lough 8A head (east)

)lough 9 head
~ide channel upstream

of slough 9

~ide channel upstream

?f 4th July Creek
~ laugh 9A head

Side channel upstream
of slough 10

Side channel down-

stream of Slough 11
Slough 11 bead
Slough 17 head

Slough 20 head

Slough 21 downstream

end
Slough 21 hl!ad
Slough 22 head

101.5
112.0

112.34
114.1
115.5
115.9
120.0
123.5
126.1
127.1
129.3
130.6

131.8

133.7
134.3

135.3

136.5
139.3
140.5
141.8

142.2
144.8

367

476
482

487

573

582
604

651
657

687

730
747

755
788

366
454

457
472
480

483
520
546
569

581
603
616

626

649
655

668

681

>137

370
457

460
475
486
489

525
552
574

583
603
617

628

650

656

667

684
715

729

746

753
787

126

368
456

459
474
486
489
520
547
568
581
601
616

627

650
655

667

682
714

728
746

752
785

124

- 420673
840731

24
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TABLE 5

MAXIMUM ICE-AFFECTED WATER LEVELS FOR WINTER OF 1981-1982

.-
Location

River

Mile

Threshold

Elev.l/

Simulated Energy Demand for

Natural Watana only Devil Canyon

Conditions 1996 200111 2002 202011

,-

Whiskers slough head

Side channel at head

of Gash Creek

Mouth of Slough 6A

Slough 8 head

,Side channel MS II

Side channel MS II

River Mile 120

Moose slough head

Slough 8A head (west)

Slough 8A head (east)

Slough 9 head

Side channel upstream

101.5

112.0

112.34

114.1

115.5

115.9

120.0

123.5

126.1

127.1

129.3

130.6

367

476

482

487

573

582

604

368

455

457

472

484

486

523

549

571

583

606

620

371

460

462

477

488

491

527

555

574

585

607

620

369

456

458

475

485

488

520

548

568

581

601

616

135.3

of slough 9

Side channel upstream 131.8

of 4th July Creek

Slough 9A head 133.7

Side channel upstream 134.3

of slough 10

Side channel down-

651

657

629

651

657

670

631

653

659

670

627

650

655

667
stream of Slough 11

Slough 11 head

Slough 17 head
Slough 20 head
Slough 21 downstream

end
Slough 21 head
Slough 22 head

136.5

139.3
140.5
141.8

142.2
144.8

687

730
747

755
788

683 687

715
729
746

753
787

682

714
728
745

752
785

Maximum upstream Extent of Ice Cover

lin Winter (river mile)
>137 137 124

420673
840731

26



TABLE 10

MAXIMUM ICE-AFFECTED WATER LEVELS FOR 1996 ENERGY DEMANDS-WATANA OPERATING

--
Location

River Thresho Id W;.;.;1r,;;"n::.:t;.;:e~r_W;.;.;e;.;a;.;t;.;;h;.;;e.;;.r_D;;..a;.;t_a;.......;.l1.;;.seT-d;;;'-' 1

Mile Elev.l/
1971-1972 1976-1977 1981-1982 1982-1983

372 370 -371 370
459 457 460 459

....
,

.....

F""'1,
,

~hiskers slough head
Side channel at head

of Gash Creek

I~ outh of Slough 6A

~ lough 8 head
f ide channel KS II

ide channel KS II
iver Mile 120,

! oose slough head
lough 8A head (west)
lough SA head (east)

~lough 9 head
;ide channel upstream

of slough 9

~ide channel upstream
of 4th July Crel!k

:j lough9A head
~ide channel upstl~eam

of slough 10
Side channel down-

stream of Slough 11
Slough 11 head
Slough 17 head

Slough 20 head
Slough 21 downstream

end

Slough 21 h~ad

Slougn 22 head

101.5
112.0

112.34
114.1
115.5
115.9
120.0
123.5
126.1

127.1

129.3
130.6

131.8

133.7
134.3

135.3

136.5
139.3
140.5

141.8

142.2
144.8

367

476
482
487

573

582
604

651
657

687

730
747

755
788

462
478
490
492

526
556
576
587

609

624

635

657
663

675

688
717

732

746

753
787

460

475
486
489

525
552
574

583
603

617

628

650

656

667

684
715

729
746

753
787

462
477 .

488
491

527
555
574
585

607
620

631

653

659

670

687

715

729

746

753
787

462
476
488

491

525
550
572
582
603
617

628

650

656

668

683
715

729

746

753
786

Maximum upstream Extent of Ice Cover
in Winter (river mile)

420673
840731

141

36

126 137 . 126
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- TABLE 12

- MAXIMUM ICE-AFFECTED WATER LEVELS FOR. 2002 ENERGY DEMANDS

WATANA AND DEVIL CANYON OPERATING

""'"
River Threshold Winter Weather Data Used

,~ LOCATION Mile Elev.~1

1971-1972 1976-1977 1981-1982 1982-1983

- Whiskers slough head 101.5 367 371 368 369 369

Side channel at head 112.0 458 456 456 457

of Gash Creek
~

Mouth of Slough 6A 112.34 460 459 458 460
Slough 8 head 114.1 476 475 474 475 475

,...., Side channel MS II 115.5 482 487 486 485 487
Side channel MS II 115.9 487 489 489 488 490
River Mile 120 120.0 522 520 520 520- Moose slough head 123.5 553 547 548 545
Slough 8A head (west) 126.1 573 574 568 56d 568

r- Slough 8A head (east) 127.1 582 585 581 581 581
Slough 9 head 129.3 604 606 601 601 602

Side channel Uplstream 130.6 620 616 616 616
~

of slough 9

Side channel up:stream 131.8 633 627 627 627
.- of 4th July Creek

Slough 9A head 133.7 651 652 650 650 650

I"""
Side channel upstream 134.3 657 659 655 655 655

of'slough 10
Side channel down- 135.3 670 667 667 667

stream of Slough 11
Slough 11 head 136.5 687 685 682 682 682

"... Slough 17 head 139.3 714 714 714 714
Slough 20 head 140.5 730 728 728 728 728
Slough 21 downstream 141.8 747 746 746 745 746

end
Slough 21 head 142.2 755 752 752 752 752

~ Slough 22 nead 144.8 788 785 785 785 785

Maximum upstream Extent of Ice Cover 137 124 124 123,... in Winter (river mile)

420673
840731

40
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TABLE 15

RIVER ICE SIMULATIONS INCLUDED IN EXHI BITS

Energy Meteorologic Description

Demand Hydrologic Winter Summer

Exhibit Project Status Year Data Year Temps Flows

~

B Natur,ll Conditions 1971-1972 Cold Wet

C Natur,al Conditions 1976-1977 Very Vara Dry
,'lI!:IlllllIt

0 Natur,al Conditions 1981-1982 Average Wet

E Natural Conditions 1982-1983 Vana Average- F Watana filling first winter 1982-1983 AverageVana

G W,atana filling second winter 1981-1982 Average Wet
.... H Watana operating 1996 1971-1972 Cold Wet

1 Watana operating 1996 1976-1977 Very V.rm Dry

J Vatana operating 1996 1981-1982 Average Wet

K Watana operating 1996 1982-1983 Vara Average

L Watana operating 2001 1971-1972 Cold Wet
~

M Watan,a operating 2001 1982-1983 Vam ,Average

N Watana & Devil

Canyon operating 2002 . 1971-1972 Cold Wet
0 Watarta & Devil

~ Carlyon operating 2002 1976-1977 Very Vara Dry
p Watana & Devil

,.... Carlyon operating 2002 1981-1982 Average Wet,

Q Watalla & Devil

CallYon operating 2002 1982-1983 Vana Average
R Wataua & Devil

CallYon opet'ating 2020 1971-1972 Cold Wet- S Watal:ta & Devil

Caltlyon operating 2020 1982-1983 Wam Average-

420673
840731

49
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Temperature and Ice Studies
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October 1976 to May 1977
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G and N

For

Instream Ice Simulation Study by Harza-Ebasco for the Alaska Power

Authority. Transmitted to the Federal Energy Regulatory Commission

on November 2, 1984•
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SUSI'INA HYDRoELEC1'RIC PROJECT
INSTREAM ICE SIMUlATION S1UDY

FINAL REPORT, OCTOBER 1984
OOCUMENT NO. 1986

ERRATA

TEXT

a) Section 3.3, first paragraph, 4th sentence should read, liThe maximum
upstream extent of the ice front ranges from River Mile 126 (1976-77
winter) to River Mile 140 (1971-72 winter)."

b) Section 3.3, third paragraph should read, liThe mildest simulated riv-er
ice conditions for the 1996 energy demand occur for the winter of 1976­
77 (Exhibit G). Maximum total ice thicknesses for this simulation range
from 1 ft. to 6 ft., of which 1 ft. is solid ice. These thicknesses
exist downstream of River Mile 126 and are generally similar to those of
natural 1976-77 conditions in the same reach. However, the maximum
with-project river stages in this reach are 2 ft. to 7 ft. higher than
natural conditions due to the higher with-project winter flaws. MaxilnUID
river stages for the 1976-77 with-project simulation are 1 ft. to 8 ft.
lawer than those of the 1971-72 simulation. II

c) Section 3.3, fourth paragraph, fourth sentence should read, "Maximum
extent of the ice cover with the warm releases is River Mile 126, versus
River Mile 140 with inflow-matching release te:rrperatures."

d) section 3.5, first paragraph, second sentence should read, "Results shaw
that the beginning of the ice front progression at the Chulitna con­
fluence ranges from early December to early January, approximately 0-2
weeks later than the corresponding Watana-only simulations, and 4-7
weeks later than natural conditons for the same winters."

e) Section 3.5, first paragraph, third sentence should read, "Maximum
upstream extent of the ice front ranges from River Mile 123 to 137, and
is 2-13 miles downstream of that with Watana only and 1996 energy
demand. II

Section 3.5, third paragraph, fourth sentence should read, "Maximum
river stages, where an ice cover exists, are 1 ft. to 6 ft. higher than
corresponding natural conditions. 1I

Section 4.0, item number one, first sentence should read, "Relative to
natural conditions, initial progression of the Middle Susitna ice front
at the Chulitna confluence (River Mile 98.6) is expected to be delayed
by 2 to 6 weeks with Watana operating alone, and 4 to 7 weeks with
Watana and Devil Canyon operating together."
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TABLES

Replace Tables IV, V, VI, VII, VIII and IX with the corresponding new tables
attached.

EXHIBITS

Replace Exhibits G and N with the corresponding new Exhibits attached.
(Reference Run #7696CNB replaces #7696CNA, and Reference Run #7602CNB re-
places #7602CNA).

-2-
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SUSITNA HYDROELECTRIC PROJECT
MAXIMUM SIMULATED WINTER RIVER STAGES

TABLE IV

Slough or Threshold
Side Channel River Mile Elevation

Whiskers 101.5 367

Gash Creek 112.0 Unknown

6A 112.3 (Upland)

8 114.1 476

MS/I 115.5 482

MSII 115.9 487

Curry 120.0 UnkrIQwn

MoON 123.5 Unknown

8A WIIIt 126.1 573

8A EaR 127.1 5B2

9 129.3 804

9 u/s 130.8 Unknown

4th July 131.8 UnkrlQwn

9A 133.7 851

lOuis 134.3 857

11 dis 135.3 Unknown

11 136.5 887

17 139.3 Unknown

20 140.5 730

21 IA6) 141.8 747

21 142.2 755

22 144.8 788

NATURAL
WATANAONLY WATANA AND DEVIL CANYON WATANA

CONpiTIONS "1996 2001 2002 2020
FILLING

DEMAND DEMAND DEMAND DEMAND YR.l YR.2

N 8 N .., N "'" N .., ~N N ql N "'" N l? N l? N'":" "i' "i' '":" '":" "i' "i'
..,

'":" '":" ~ "'" "i' '":" "i' "i'10

~
N s; ID Si ~ ~"'" S> 00 S> - ~ !

N N N co
~ ~ S> S> ~ ~ ~ m 00- ~ ~

riID 386 rg 1m) lmllEQ][ID]mm[ffil fillJ ~ Illil ~ illID ~ £ill] ~ 367 367

456 455 455 456 459 457 460 459 460 459 461 458 456 456 457 459 457 455 455

459 457 457 459 462 460 462 462 463 461 463 460 459 458 460 461 459 457 457

474 472 472 474 I£iI 475 Illil IlliJ [ill! Illil @ID 475 474 475 475 HZ§] 475 473 473

~460~~ ~~~~~ ~~ G@~~~ ~~ 481 £i1I
465 462 486 486' 1illl~lillIlIDl@Q] IIDl lillI ~§ID~~ 11@ ~ 485 486

522 520 523 520 526 625 627 525 523 525 521 522 520 520 520 525 523 520 521

552 546 549 548 556 552 655 550 552 555 550 563 ~~"!J54s- 555 550 546 548

572 569 571 570 ®.ID [ill] [ffiI 572 572 1illJr;;- rni] 1568 . 568 568 [ill) 572 568 570

~ 581 ~~ Wil~~~ !WJ- ffi@1 581 ~ 581 580 581 [@~- 580 ~

@ID 603 ~ mQID I§.QiJ 603/1iUl 603 603 I[@ 603 rnQID I 601 601 602 ffi@ 603 602 603

622 616 620 621 624 j 817 620 I 617 617 625 617 620 616 616 616 621 I 617 616 618

632 626 629 630 '" ,'2B 1.31 626 .,. 636 1 628 633 627 627 627 __d 628 625 628

~ 649 ~ lli§j] mru /650 ~ 650 650 ~ 650 @g) 1 650 650 650 I§ID] 650 650 650

I§@ 654 [@) ~ ~ 656 I~I 656 656 ~ 656 rnw 655 655 655 I§W 656 ~ 655

673 667 670 672 .75 06,,1,70 j- 8" 676 1668 670 667 667 667 668 668 670 668

684 681 683 684 ~1684~ 683 683 ~ 683 ._~682 682 682 684 684 682 682

- - - - 717 1716 715 715 715 727 715 714 714 714 714 715 715 712 713

- - - - _~729 729 729 729 rzm 1729 728 728 728 728 729 729 727 729

- - - - 746 746 746 746 745 rr!ilJ 7~ 746 746 745 746 lillI[ffil 745 745

- - - - 753 753 753 753 753 I1Ml 753 752 752 752 752 753 754 751 750

- - - - \ 787 787 787 786 787 ~8; 786 785 785 785 785 787 787 782 782

NOTES: " Upstr88m Boundary of Naturel Simulat

1. 0 Indicates locations where mBllimum river ,tage equals or eKceeds aknown
slough threshold elevation. See EKhibits A-T for duration of ovartoppings.

2. "Case C" operating guide is assumed for with·project simulations.

3. 1971-72W simulation assume, warm, 4" C reservoir releal8l. All other with­
project simulations assume an "inflow-matching" temperature policy.

4. Upstream eKtent of simulated ice cover Ilrogr8Ssion for Watana filling occurs
upstream of River Mile 144.8.

Upstree

5. All river stages in feet.

6. Winter air temperatures:
1971-72 cold
1976-77 very warm
1981-82 Iverlge
1982-83 warm

og
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TABU V
",..,

SUSIrNA RYDaoELBCDIC nOJEcr
OCaJlllNCES 111!1! WITll-PIOJ'ECf IfAXIMDH !lIVER STAGES

..... AU BlGDR. TUB MTtJtiL CONDITIOHS

Vatau Vatana and
Slough or tiver Only Devil Canyon Vatana
Side Cbannel Mile 0peratins 0peratius lU11ng--
Whiskers 101.5 6/6 6/6 0/2
Gash Creek 112.0 6/6 6/6 0/2

~ 6A 112.3 6/6 S/6 0/2
8 114.1 6/6 6/6 1/2
MSII llS.5 6/6 6/6 0/2
MSII 115.9 6/6 6/6 0/2
Curry 120.0 6/6 2/6 0/2
Moose 123.5 6/6 4/6 0/2
SA Vest 126.1 5/6 3/6 0/2

!"'" 8A East 127.1 4/6 1/6 0/2
9 129.3 3/6 2/6 0/2
9 u/s 130.6 3/6 0/6 0/2
4th .1uly 131.8 3/6 2/6 0/2
9A 133.7 3/6 1/6 0/2
10 u/. 134.3 4/6 1/6 0/2
11 dIs 135.3 2/6 .0/6 0/2
11 136.5 4/6 2/6 0/2

1. For ezaaple, 4/6 aeana that 4 of the '6 with-project aimulatio!l8
resulted in • higher ..xi.ua river·atage than the natural
conditions for correspoudias vinter••

2. ·Ca.e C· operatilll guide aDd ·1I1flov-tlatch1ng·
reaervoir rele.ae temperatures are assumed for with-project
~i1lUI.t101l8•

--
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• 111 ,...
.1 It 111.'

SA... 1••1

SA.. 117.1

• ' •.J

IA 111.1

1011/1 114.1

11 1••'

SUSITNA HYDROELECTRIC PROJECT
EXPECTED PROJECT EFFECTS ON WINTER SLOUGH OVERTOPPINQ

WATAIIIAONLY WATANA AND DEVIL CANVON WATANA
FILLING

11198 2001 2002 2020
DEMAND DEMAND peMANP DEMAND VIti VR.2..

~ ~ iii ~ ~ N ql 1::; ... iii I f::; lit ; "~ ...... ... M ... Ii ...
*

... ... i iIi ... • Gi Gi ... • fit.. GO ..... ... ... ... .. ... ... .. .. ... .. .. ... ... ...
X X 0 0

X X X X X X X

X X 0

)( X X X X X X X X X X X X

X X X X X X

X 0 0 0 0

0 0 0 0 o. 0 0 0

0 0 0 0 0 0 9 0

0 0 0 0 0 0 0

x x X

.TABLE VI

-.

LlGEND:

J( ............. ppaJ buI .....
............ -.t 00 "' _ .

o .-IIt1oRl,
1Iut t.I•••dwhh .

NOTEI:

1. 'tte. C" 0fIInI1nt1ll1de.---' for whh-prallct .
2. 1t71-12W __ -.wi•• C~ All wItII-oroIen
............ "IIIfIoW-IIIItl:hIIll"lImptrabn policy.

I .......tr ' :
1971-12 !:Old
1978·77 .,.ry_m1981·82 __ge

1982-83 wII'm



TABLE VII

EMay 15 142
March 16 124

-~

-
-

-
....

-
-

SUSlTNA RYDI.OELEcrRlC PllOJECT
SIHUI..&TED ICE FRONT PJl.OGIESSION

Starting Date
a.t Chulitna
Confluence

Natural Conditions
1971-72 Nov. 5
1976-77 Dec. 8
1981-82 Nov. 18
1982-83 Nov. 5

Watana Only - 1996 Demand
1971-72 Nov. 28
1976-77 Dec. 26
1981-82 Dec. 28
1982-83w Dec. 12
1971-72 Dec. 17

Watana Only .\ 2001 Demand
1971-72 " Nov. 28
1982-83 Dec. 19

Both Dams - 2002 Demand
1971-72 Dec.- 2
1976-77 Jan.- 8
1981-82 Dec. 30
1982-83 Dec. 22

Both Dams - 2020 Demand
1971-72 Dec. 3
1982-83 Dec. 14

Watana Filling
1982-83 (YR.1) Dec. 23
1981-82 (YR.2) Dec. 23

Melt-Out
Date

BMay 10ilS
May 10

May IS
E

Aprii 18
April 3
Mar. 20
Mar. 27

May 3E

April 14
Mar. 12
Mar. 20

April 15
Mar. 12

Maximum
Upstream
Extent

(River Mile)

137N

137N
137N

137N

140
126
137
126
126

137
124
124
123

r 133
126

-

Legend: B - Observed natural break-up.
E - Melt-out date is extrapolated from results when occurring beyond

April 30.
N - Ice cover for natural conditions extends upstream of Gold Creek

(River M1le 137) by means of lateral ice bridging.
.1 - Computed ice front progression upstream of Gold Creek (River

Mile 137) is approximation only. Observations indicate closure
of river by lateral ice in this reach for natural conditions.

Notes: 1.

2.

·Case eft operating guide is assumed for with-project simulations.

W1971-72 simulation assumes 4°C reservoir releases. All.
other with-project simulations assume an "inflow-matching"
temperature policy.

3. Weather conditions:
1971-72: Cold winter
1976-77: Very warm winter

1981-82: Average winter
1982-83: Warm winter
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SUSITNA HYDROELECTRIC PROJECT
TOTAL ICE THICKNESS

MAXIMUM SIMULATED VALUES

TABLE VIII

WATANA AND DEVIL CANYON I WATANA FILLING
NATURAL

CONDITIONS

WATANAONLY

1996
DEMAND

2001
DEMAND

2002
DEMAND

2020
DEMAND

YR.1 YR.2

Sloolh or
Side Channel River Mill

!;!­.....01-
I; ~
<D -
~ 8l

l?
i-

N

::::
S;-

.....
I':-

~
~

!
~
§j-

l

~-S;-
N
I':-
.....
01-

l?
!

N
I':-

~
~
~

~ l?_ N

! ,~

N M
I':- lIj>
- N

~ !
~
8l

~

!

7 5 8 5 3

9 5 8 2 4

5 2 3 1 1

:r-l :r---
:Ii: I
6/ I 2I

7 I 2

6 I I 2

3/ '-~
2 I

J
-~ Upstream Extent of

Ice Cover Progression

5 1

6 2

5 r--
4 I

:I
I

:I
9 I

:I
13 t

12

3 ,

1 I
~

w",~~~,·.

Whl*.,.

Gasher"

6A

8

MSII

MSII

Curry

MootII

8AWnt

8AEnt

9

9u/s

4th July

9A

10u/s

11 dIs

11

17

20

21 (A6)

21

22

101.1

112.0

112.3

114.1

115.5

116.9

120.0

123.5

126.1'

127.1

129.3

130.6

131.8

133.7

134.3

135.3

136.5

139.3

140.5

141.8

142.2

144.8

5 2 4 3

544 4

854 5

624 4

5 2 5 6

5 3 7 6

6 5 7 4

10 4 7 5

5 2 3 3

5 2 3 3

6 4 7 6

838 7

7 1 3 5

7 1 3 3

11 1 3 4

6 1 3 5

5 1 3 4

( Upstream Boundary
of

Netural Simulations

513

5 3 5

535

634

625

7 .. 7

2 3

5 6

4 8

3 4

5 4

8 8

5

5

5

5

5

5

2

7

7

5

6

8

5 1 2 2

5 223

5 3 3 4

4 233

4 4 3 '4

4 6 4 8

4 1 1 1.... -
7 1 1J
1--

3

3

3

:j
3 I

I
4

3
I

1 I
-.:....J

4 1

4 1

4 1

4 1

4 2

5 3

4 2

7 2

3 1:r~-
2 ,

_2J

2

3

5

3

3

5

4

5

1

1

2

3

1

3

6

3

3

1

1

1

1

1

3

4

5

3

5

8

6

8

2

2

4

6

3

2

2

3

4

4

4

2

1

1

NOTES:

1. "Case C" operating guide Is assumed for with-project simulations.
2. 1971-72w simulation assumes warm. 4°C reservoir releases.

All other with-proiect simulations assume an "inflow-matching" temperature policy.
3. Upstream extent of simulated ice cover progression for Watana filling occurs

upstream of River Mile 144.8.

4. All ice thickness In feet.
5. Winter air temperatures:

1971-72 cold
1976·77 very warm
1981-82 average
1982-83 warm
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SUSITNA HYDROELECTRIC PROJECT
SOLID ICE THICKNESS

MAXIMUM SIMULATED VALUES

TABLE IX

WATANA AND DEVIL CANYON I WATANA FILLING
NATURAL

CONDITIONS

WATANAONLY

1996
DEMAND

2001
DEMAND

2002
DEMAND

2020
DEMAND

YR.l YR.2

~ Upltrqm Boundary
of

Natural Simulations

5 2 4 3

.•. 5 2 4 3

5 2 3 3

5 2 3 3

5 . 2 3 3

5 2 3 3

5 1 3 3

5 1 3 2

5 1 3 2

4 1 3 2

4 1 3 2

5 1 2 0 1

4 1 200

40100ll: r--~-

31 I 1 I
2 . l' I

: II 'I:
2 0

1

'1 ~

°1
01

Z Upstrllllm Extent of
Ice Cover Progression .---2...J

3

3

3

3

3

3

3

2

2

2

2

2

2

2

2

2

2

2

2

2

1

1

N
D,l

8i
~

2

2

2

2

2

2

2

2

1

1

1

1

1

1

1

1

1

o
o
o
o
o

~

~
~

i
4

4

4

4

4

4

3 0

2 0

1 0

N
":'

~

J-
I

._~

2

1

1

1

1

1

:;
N
l§I-

2

2

2

2

1

1

!9
8i

,...

~
m

5

5

5

5

4

4

N
":'

&1-

4 1 1 0:r--~r-
3 I

3

2

2 I
1 I

1

o
I

._~

2

1

1

1

1

o

~

~
6

5

5

5

5

6

4

4

4

4

4

4
I

3 I

3

3

2 I
I

2

1

6 0

4 0,.-

N
":'

~
323

322

3 2 2

322

3 2 1

3 1 1

~

~ ~ ~
~ N ~

III ~ ~

5 1

5 1

5 1

5 1

5 1

6 1

N ,...
I";- I";-
~ CD
l;; l;;
~ ~

!9 ~
~ N

~ 8l

4 3

4 3

4 3

4 3

4 3

4 3

5 2

5 2

5 2

5 2

5 2

5 2

r:t ~
~ CD

~ ~

101.6

112.0

112.3

114.1

115.5

115.9

120.0

123.5

128.1

121.1

129.3

130.8

131.8

133.7

134.3

135.3

138.5

139.3

140.5

141.8

142.2

144.8

RivlrMlle

Whlsk.1

Galli Creek

8A

8

MSII

MSII

Curry

Moo..

Slough or
Side Channltl

8A WIIIt

8AEad

9

9 u/l

4th July

9A

10u/l

11 d/l

11

17

20

211A61

21

22

NOTES:
1. "Case C" operating guide is assumed for with-project simulations.
2. 1911-72w simulation assumes warm. 4°C reservoir releases.

All other with-prOject simulations assume an "inflow·matching" temperature policy.
3. Upstream extent of simulated ice cover progression for Watana filling occurs

upstream of River Mile 144.8.

4. All ice thickneq in feet.
5. Winter air temperatures:

1971-12 cold
1976·11 very warm
1981-82 average
1982-83 warm
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