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APPENDIX I

This document contains refinements to reservoir and 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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APPENDIX - I

Ref. Report Sectiom 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

Harza-Ebasco Susitna

Joint Venture, 1984, Susitna
Hydroelectric Project,
Instream Ice Simulation
Study, for the Alaska

Power Authority

42164312
850204

CHANGE

Replace Exhibits
S, AB, AG, AL, and AQ

with enclosed exhibits

Replace Exhibits Y,
AH, and AM with

enclosed exhibits

Change portiomns

of text.

Replace Exhibits I
and O with

enclosed exhibits

Change portions of
text,

Replace Exhibits G
and N with enclosed

exhibits.



APPENDIX - 1

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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Commission Draft Environmental Impact Statement of May 1984,
Volume 7, Appendix V, Temperature Simulations, Susitna River,
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TEXT

——

a)

b)

c)

SUSITNA HYDROELECTRIC PROJECT
ALASKA POWER AUTHORITY COMMENTS
ON THE
F.E.R.C. DRAFT ENVIRONMENTAL IMPACT STATEMENT

s

APPENDIX VI
RIVER ICE SIMULATIONS

ERRATA

Table of Contents:

1.2.1 Replace "Average" with "Warm"

1.2.2 Replace "Average" with "Very Warm"
1.2.3 Replace "Cold" with "Average"

4.2 Replace "Average" with "Warm”

4.3 Replace “Average" with "Warm"

4.4 Replace "Cold" with "Average and Cold"
4.5 Replace "Cold" with "Average and Cold"

Section 1.2, second paragraph, beginning with second sentence, should
read, "The winters of 1976-77 and 1982-83 generally gave the lowest
water levels and shortest ice cover. The 1981-82 winter resulted in
somewhat more ice and higher water levels than the 1376~77 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 represents a very warm winter. Simulations have also been made
for natural conditions for the winters of 1971-72, 1976-77, 1981-82 and
1982-83."

Section 1.2.1, title, replace "Average" with "Warm"




d)

e)

£)

g)

h)

i)

3)

k)

1)

m)

n)

o).

p)

q)

r)

Section 1.2.2, title, replace "Average" with "Very wWarm"

Section 1.2.2 first paragraph, eighth line, replace "127" with "]124"
Section 1.12».3, title, replace "Cold" with "Average"

Chapter 3.0, eighth pagraph, twelfth line, replace "Cold" with "Colder"
Section 4.2,: title, replace "Avefage“ with "Warm"

Section 4.2, first pal;:agraph, second line, replace "127" for "126"

Section 4.2, second paragraph, second line, replace "137" with "126,"
delete "upstream of the Gold Creek Bridge"

Section 4.2, second paragraph, fourth line, replace "4 to 6" with "2 to
5"

Section 4.2, second paragraph, sixth line, replace "approximately four
feet higher than® with "equivalent to that"

Section 4.2, third paragraph, first line, replace "average" with "warm"
Section 4.2, third paragraph, third line, replace "137" with "126"
Section 4.3, title and first line, replace "“average" with "warm"
Section 4.3, first paragraph, third line, replace "122" wif.h "123"

Section 4.3, first paragraph, fourth line, replace "two to five" with

"one to three"

Section 4.3, third paragraph should read, "Based on a simulation of
1976-77 winter conditions, the ice cover would reach approximately
river mile 124. Maximum water levels attained would be 1 to 6 feet
lower than with Watana only operation. Maximum water levels wouidbe 0
to 1 foot lower than simulated natural conditions at the Slough 8A
berms and 2 feet lower than natural conditions at the Slough 9 berm.
The berms of Sloughs 8A a-nd 9 would not be overtoped with the 2002



A

s)

£)

u)

v)

W)

Xx)

‘)

2)

aa)

bb)

cc)

dd)

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

Sections 4.4 and 4.5, titles, replace "Cold" with "Average and Cold"

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..."

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

with "average"

Section 4.5, first paragraph, fifth, seventh, eighth and tenth lines,

replace "average" with "warm"

Section 4,5, first paragraph, ninth line, replace "126" with "124."

‘Replace "4 miles" with "1 mile"

Section 4.5, second paragraph, first, fourth, seventh and ninth lines,
replace "cold" with "average"

Section 4.5, second paragraph, third line, replace "5 to 9" with "3 to
7"

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

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

"warm"

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

with "a warm"

Section 4.5, third paragraph, sixteenth line, replace "117" with "120"




Section 4.6, first paragraph, second line, replace average and cold

ee)
winter" with "warm and average winter"

£f) Section 4.6, second paragraph, sub heading one, replace "average" with
'lwamll .

gg) Section 4.6, second paragraph, sub heading two, replace "cold" with
"average"

hh) Section 4.6, third paragraph, third line, replace "average" with
"warm."

TABLES

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

EXHIBITS

Replace Exhibits I and O with the corresponding new exhibits attached.
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Additionally, ice bridge formationm at river mile 9 may be dependent on tides

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

influenced by the project. Ice front progressian past the Yentna River may
be delayed soneﬁhac with project, but in order to provide conservatism in

the study, November 1 vas accepted as the starting date for computations of

filling the Lower Reach with ice.

Table 1 describes the ice simulations provided in this Appendix.

TABLE 1
RIVER ICE SIMULATIONS
Watana/Devil
Watana Canyon Watana
Operation Operations Filling
Estimated Energy First Second
Demand for 1996 2001 . .2002 @ 2020 Winter, Winter
Simulated Period
Nov. '82-May '83 + + + + +
Avg. Year |
Warm Winter Temps
Nov. '71-May '72 + + +. +
Wet Year
Cold Winter Temps.
Nov., '76-May '77 + +
Dry Year
Very Warm Winter Temps.
Nov. '81-May '82 + ) + +
Wet Year
Avg. Winter Temps.

420673 9
840731




TABLE 3
MAXIMUM ICE-AFFECTED WATER LEVELS FOR WINTER OF 1982-1983

Simulated Energy Demand for
River |Threshold} Natural |Watana only|Devil Canyon
Location Mile |Elev.d/ [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
Mouth of Slough 6A 112.34 459 462 463 | 460 459
Slough 8 head 114.1 476 474 476 478 | 475 475
Side channel MS IL 115.5 482 484 4881 489 487 488
Side channel MS II 115.9 487 486 491] 492 490 491
River Mile 120 120.0 520 5251 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 Slough 11 .
Slough 11 head 136.5 687 684 683 683 | 682 684
Slough 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
en& ‘ | .
Slough 21 head 142.2 755 - 753| 753 .} 752 753
Slough 22 head 144.8 | 788 - 786/ 786 | 785 | 787
Maximum upstream Extent of Ice Cover >137 126 124 | 123 126
in Winter (river mile) . i

420673 22
840731




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

Simulated Energy Demand for
River |Threshold| Natural |Watana only | Devil Canyon
Location Mile |Elev.d/ |cConditions| 1996] 20012/ 2002 20203/
iskers Slough head | 101.5 | 367 | 366 370 368
ide channel at head § 112.0 454 457 456
of Gash Creek ‘
outh of Slough 6A 112.34 457 460 459
lough 8 head 114.1 476 472 475 474
ide channel MS II 115.5 482 480 486 486
§ide channel MS II - 115.9 487 483 ] 489 489
iver Mile 120 120.0 520 525 520
oose slough head 123.5 546 552 547
$lough BA head (west)] 126.1 573 569 574 568
5lough 8A head (east)| 127.1 582 581 583 ' 581
3lough 9 head 129.3 604 603 603 ’ 601
5ide channel upstream| 130.6 616 617 616
of slough 9
Side channel upstream| 131.8 626 628 627
of 4th July Creek
Slough 9A head 133.7 651 649 650 650
Side channel upstream| 134.3 657 655 656 655
of slough 10
|side channel down- 135.3 668 | 667 667
stream of Slough 11 )
Slough 11 head 136.5 687 681 684 682
Slough 17 head 139.3 - 715 714
Slough 20 head 140, 5 730 - 729 728
Slough 21 downstream | 141.8 747 - 746 746
end )
Slough 21 head 142.2 755 - 753 752
Slough 22 nead 144.8 788 - 787 785
Maximum upstream Extent of Ice Cover >137 126 | 124
in Winter (river mile)
420673 ' 24

1840731
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TABLE 5
MAXIMUM ICE-AFFECTED WATER LEVELS FOR WINTER OF 1981-1982

Volume 8
Report

Simulated Energy Demand for
River |[Threshold} Natural |Watana only | Devil Canyon
Location Mile |Elev.l/ [Conditions{1996 {20012/| 2002] 20203/
Whiskers slough head |[101.5 367 368 371 369
Side channel at head |112.0 455 460 456
of Gash Creek
Mouth of Slough 6A 112.34 457 462 458
Slough 8 head 114.1 476 472 477 475
Side chanmel MS II 115.5 482 484 488 485
Side channel MS II 115.9 487 486 491 488
River Mile 120 120.0 523 527 520
Moose slough head 123.5 549 555 548
Slough 8A head (west)|126.1 573 571 574 568
Slough 8A head (east)|127.1 582 583 585 581
Slough 9 head 129.3 604 606 607 601
Side channel upstream!130.6 620 620 616
of slough 9
Side channel upstream|131.8 629 631 627
of 4th July Creek
Slough 9A head 133.7 651 651 653 650
Side channel upstream|{134.3 657 657 659 655
of slough 10
Side channel down- 135.3 670 670 667
stream of Slough 11
Slough 11 head 136.5 687 683 687 682
Slough 17 head 139.3 - 715 714
Slough 20 head 140.5 730 - 729 728
Slough 21 downstream |141.8 747 - 746 745
Sliﬁib 21 head 142.2 755 - 753 752
Slough 22 head 144.8 788 - 787 785
Maximum upstream Extent of Ice Cover - >137 137 124
in Winter (river mile)

420673
840731
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TABLE 10

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

Winter Weather Data Used

840731

River [Threshold
Location Mile |Elev.l/
1971-1972 |1976-1977|1981-1982 |1982-1983
Whiskers slough head [10l.5 367 © 372 370 371 370
gide channel at head |112.0 459 457 460 459
of Gash Creek
Mouth of Slough 6A 112.34 462 460 462 462
dlough 8 head 114.1 4786 478 475 477 476
gide channel MS II 115.5 482 490 486 488 488
gide channel MS II  |115.9 487 492 489 491 491
iver Mile 120 120.0 526 525 527 525
ocose slough head 123.5 556 552 555 550
$lough BA head (west)|126.1 573 576 - 574 574 572
$lough 8A head (east)[127.1 582 587 583 585 582
blough 9 head 129.3 604 609 603 607 603
5ide channel upstream|{130.6 624 617 620 617
of slough 9 .
Fide channel upstream!131.8 635 628 631 628
of 4th July Creek
lough 9A head 133.7 651 657 650 653 650
ide channel upstream|134.3 657 663 656 659 656
of‘slough 10
Side channel down- 135.3 675 667 670 668
stream of Slough 11
Slough 11 head 136.5 687 688 684 687 683
Slough 17 head 139.3 717 715 715 715
Slough 20 head 140.5 730 732 729 729 729
iSlough 21 downstream |[141.8 747 746 746 746 746
end
Slough 21 head 142.2 755 753 753 753 753
Slough 22 head 144.8 788 787 787 787 786
Maximum upstream Extent of Ice Cover 141 126 137 126
in Winter (river mile) '
420673 36




TABLE 12
MAXIMUM ICE-AFFECTED WATER LEVELS FOR 2002 ENERGY DEMANDS
WATANA AND DEVIL CANYON OFERATING

River |Threshold Winter Weather Data Used
LOCATION Mile |Elev.l/
1971-1972 [1976-1977|1981-1982 |1982-1983
Whiskers slough head |10l.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
Mocse slough head 123.5 553 547 548 545
Slough 8A head (west)[126.1 573 574 568 - 563 568
Slough 8A head (east)]127.1 582 585 581 - 581 581
Slough 9 head 129.3 604 606 601 601 602
Side channel upstream]130.6 620 616 616 616
of slough 9 _ .
Side channel upstream|131.8 633 627 627 627
of 4th July Creek
Slough 9A head 133.7 651 652 650 650 650
Side channel upstreamjl134.3 657 659 655 655 655
of"slough 10 4
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 Exteat of Ice Cover 137 124 : 124 123
in Winter {(river mile) -

420673 40
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TABLE 15

RIVER ICE SIMULATIONS INCLUDED IK EXHIBITS

Project Status

Z X R O -0 ™M B 0w

420673
840731

Natural Conditions
Natural Conditions
Natural Conditions
Natural Conditions
Watana filling
Watana filling
Watana operating
Watana operating
Watana operating
Watana operating
Watana operating-

Watana operating

Watana &
Canyon
Watana &
Canyon
Watana &
Canyon
Watana &
Canyon
Watana &
Canyon
Watana &

Canyon

Devil
operating
Devil
operating
Devil
operating
Devil
operating
Devil
operating
Devil

operating

Energy
Demand

Year

first winter

second winter

1996
1996
1996
1996
2001
2001
2002
2002
2002
2002

2020

2020

49

Meteorologic Description

Hydrologic Winter Summer
Data Year Temps Flows
1971-1972 Cold Wet
1976-1977 Very Warm Dry
1981-1982 Average Wet
1982-1983 Warm Average
1982-1983 Warm Aweragei
1981-1982 Average Wet
1971-1972 Cold Vet
1976-1977 Very Warm Dry
1981-1982 Average Wet
1982-1983 Warm Average
1971-1972 Cold Wet
1982-1983 Warm . Average

- 1971-1972 Cold Wet
1976-1977 Very Varn Dry
1981-1982 Average Wet
1982-1983 Warm  Average
1971-1972 Cold Wet
1982-1983 Warm Average




EXHIBIT |




| 3 3 1 3 3 } 1 ¥ 1 | } 1 b}
¢
ag 99 100 101 102 103 104 105 106 107 108
390 ? ~ 440
i /
380 2 // 40
A
- 7 m
- y
A m
ﬁ 370 / / 420 5
- _ / par
/ / ~ 8
. 7
z 380 < / 410 <
/
0 / / l
— A rd
- —
a / / m
= 350 ; 400 m
- 2 / P e m
340 /1// / 380
[ / d / i
330 ‘ a ' / 380
o8 99 100 101 102 103 104 105 106 1g7 108
RIVER MILE
1VE I ALASKA POHER AUTHORITY
LEGEND:
0P OF SOLID ICE ”lm;‘;:"mg RIVER
7S BLUS/BOLID ICE INTERFACE WEATHER PERIOD « | NOV 76 — 90 APR 77
£ B0TTON OF GLUBH ICE ENEROY DEMAND 1 WATANA 1996 ICE SIMLLATION
RIVER BED CASE C FLOWS TEMP RULE + NRTURAL PROFILE OF MAXIMUM STAGES
REFERENCE RUN NO. « 7698CNS HARZA-EBASCD JOINT VENTLRE
PTION? Caces. “ml""'.'l \ya. 142




I R B 3 | ! J | 3 [ } 3
¢
108 109 116 117 118
470 620
460 510
a m
g
il 450 '2
L) %
Ty 4: 39.
| % S
—~ 440 v '
o L
[ :.-. P’ —_
. =
a / m
I.?.l 430 7 480 m
o / .
7 ;
420 — < 470
7 Y
410 | A 460
108 109 110 11 12 113 114 118 116 117 118
RIVER MILE

T0P OF SOLID ICE
SUSH/BOL 1D ICE INTERFACE
-—"“'—'““"""EJTTN OF aLuGEH ICE
RIVER 8£0

PTION?

ALASKA POMER AUTHORITY

susine moecy |

SUSLTNA RIVER

UEATHER PERIOD + | NOV 76 - 50 APR 77
ENEROY DENAND + WATANR 1996 ICE SIMULATION
C FLOWS TEMWP RLI.E » NARTURRL PROFILE OF HMAXIMUM STARCES

REFEREI\CE RUN NO. » 7898C

HARZA-EBAGCO JOINT VENTURE

pr————— l Y3 nL 1503, 142




1 i | ¥ ¥ | I 1 i 3 % i 3
¢
125 126 127 128

550 E00

540 // 580
- m
Ll o 2 m
b 530 B8O
s / / D
— £ / 3

) / 0
— 520 s 4 570 <
= / g / ' .
— -
*_._ < ———
g Ay d m
o) S10- / 560 M
— —
w -
/
500 - / 550
/ z. ;—f/ / - |
I "% /
S 2. .

. e | / : 540
118 119 120 121 122 123 124 125 126 127 128
RIVER MILE

ALABKA POWER AUTHORITY
LEGEND:
' 00 OF SOLID ICE LI Y |
TN T eV 10 ICE INTERFACE MEATHER PERIOD + 1 NOV 76 - 90 APR 77 S LTI
2SS g07T0 OF SLUBH ICE ENERDY DEPAND. + WATANR J ICE SIMLAATION
RIVER 8ED CASE C FLOWS HENE RAE = NATURAL PROFILE OF MAXIMUM STRGES
REFERENCE RUN NO. o 7696CNB HARZA-EBRGCD JDINT VENTURE
DPTION? CHICHIE. s PATS .m-l UGUR, 142




1 | | 3 3 1 | 1 | } i 3
smlza ’ 129 130 131 132 1133 134 135 138 lB’?Gm
/Y /|
0 L]
] 7 /i
E 620 / ’/ /\J 670 5
L e ,// 3
! o L U/ AN @
& AVaN, Y !
g / A 3
> 600 650 n)
o // // >4 2
N Y/ o
/ / i
. Vv / -
128 129 130 131 132 133 134 135 138 L37
RIVER MILE ALASKA POWER AUTHORITY
LEGEND)

TOP OF SOLID ICE
<t flfoLl-sLum a0 10 ICE INTERFACE

e BOTTON OF SLUGH ICE
RIVER BEO

DPTION?

WEATHER PERCOO « 1 NOV 76 - 30 APR 77
EMAND : WATANA 1996

ENERGY D
CASE C FLOWS
REF

ERENCE RUN NO. « 7896CN

TEMP RLE « NRTURAL

BEITHA OJECT |

SUSITNA RIVER
{CE SIMULATION
PROFILE OF MAXIMUM STRGES

HARZA-EBRELD JODINT VENTURE

prow=—} M"ﬂ‘.lﬂﬂl W 148




TR S T T R S R B I T T T T
740137 138 139 140 141 142 143 144 145 l467g:|
/ / A/
. 7 avan
i V. / )
m
LE 720 // / //1 // 770 %‘
/ —
- A/ o G
£ - A avs '
g / / m
AL 7 i
690 / £ / 4 740
/ / /
oot / _ o
137 138 139 140 141 142 143 144 145 146
LECEND. RIVER M ILE ALASKA POKRER AUTHORITY

TOP OF &OLID ICE
i /b BUus 30U 10 1CE INTERFACE
— B0TTOM OF SLASH ICE
RIVER BED

PTIONR?

NEHTPER PER[UJ .
ENERGY DEMAND
CASE C FLOWS
REFERENCE RUN NO,

1 NOV ‘26 ~ 30 APR 77
] Nﬂ"mﬂ 1396

TENP RLE s NATURAL
+ 7696CND

aRimA mo.ECT ]

SUSITNA RIVER
ICE SIMULATION
PROFILE OF MAXIMUM STRGES

HARZA-EBAGLO JOINT VENTURE

16W0. 142

oAt R bae l-wul




et
\l
\k\
\\“\\ i
ﬁll‘ \\\\\ d/’
--.---.,.-ﬁnw N
S I b f\zﬂ.
o mmJﬂ: .
/T
T |-
t
.-l
‘.
LR A lllllllgll e ecdecdueocfochods -
o e el aw lOlltil"
¢
R O S T
]
- - ‘l'-
-} -

180

170

3

3 ¢

130

ERILIR-ELYS-

110

100

90

APR

MAR

FEB

JAN

OEC

NOV

ALASKA POWER AUTHORITY

sstn mo.ect |

SUSITNR RIVER

PROORESSION OF JCE FRONT

HIRZA-EBRGLD JOINT VENTURE

& ZERO OEGREE 1SOTHERM

e, 142

W, luun]ovmul

ICE FRONT
c-»==-+~~«-JER0 DEOREE 180THERNM

HEATHER PERIND
ENEROY DEMAND

FLOW CRSE C

¢« 7696CNB

1 NOV 76 - 30 APR 17

+ WATANA 1996

TEMP RULE « NATURAL

REFERENCE RUN NO.

NPTION?




tFT

V.

W.S, ELE

STRERAM TEMP.

ICE THICKKESS (FT)
@

1 T
f,—THRESHOLD ELEV.

[

Y

. /]

J"_—f‘__

2

Ry

tDEGREES C!
O MR wabh

NOVEMBER

DECEHBER

FEBRURRY

1977

ICE THICKNESS LEGEND

TOTAL THICHNESS
SLUSH COMPONENT

HEAD OF WHISKERS SLOUGH

RIVER MILE

WEATHER PERIQD :

ENERGY DEMAND
CASE C FLOWS

10

1.60

1 NOV 76 - 30 RPR 77

« WATANA 1996
TEMP RULE 1 NATURAL
REFERENCE RUN NO. « 769BCNB

ALASKA POHER AUTHORITY

sEINR moECT |

SUSITNR RIVER
ICE SIMULARTION
TIME HISTORY

HARZA-EBARSCD JOINT VENTURE

L lo-u ] 1ee.14




B

(FT)

W.S. ELEV.

ICE THICKNESS (FT)

STREAM TEMP,

470

465

480

455

450

16

12

&

o

Rl A S

=

—

]

tDEGREES C:
O—-MNWaM

= 2

—

DECEMBER JANUARY FEBRUARY MARCH

APRIL

1977

ICE THICKNESS LEGEND.

TOTAL, THICHNESS
UBH COMPONENT

SIDE CHANNEL AT HEAD OF GASH CREEK

RIVER MILE : 112.00

WERTHER PERIOD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND « WATANA 1996
CRASE C FLOWS TEMP RLLE » NATURAL.
REFERENCE RUN NO. + 76SE6CNB

ALASKA POHER AUTHORITY

sugiren mosecy |

SUSITNA RIVER
ICE SIMULATION
TIME HISTORY

HARZA-EBAGCD JDINT VENTURE

e L X




e

[

IFT)

W.5. ELEV,

STRERM TEMP.

ICE THICKNESS (FT)
T

470

465

480

I\ LY

466

450

16

12

4
/'.mf"f:ﬁ\

0 [N/ N A T R\

s
04
0 3 | —
§2 —
81 —
“0 —1\ N LA

NOVEMBER DECEMBER JANUARY FEBRURRY . MARCH APRIL
1976 1w

1CE YHICKNESS LEGENO.

TOTAL THICHNESS
USH COMPONENT

MOUTH OF SLOUGH 6A

RIVER MILE : 112.34

WEATHER PERIOD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND  WATANA 1996
CASE C FLOWS TEMP RLLE » NATURAL
REFERENCE RUN NO. 1 7696CNB

ALASKA PORER AUTHORITY

CO Y |

SUSTTNR RIVER
ICE SIMULATION
TIME HISTORY

HARZA-EBRGCO JDINT VENTURE

e D




} 3 3 H i | 3 N ¥ 1 i 3 3 3
485 =T Y
~ _—THRESHOLD ELEV.
4 480
R i
a —N/ N ] \
“i Am-m
x
465
16 «
£
- 12
4
x B
ot
X
F o4
3]
- 0 / A / """""""" \
. 5
% 04
Fu3 —
= g 2
T A
g 0 —h p , N [ 1
W NOVEMBER DECENBER JANUPRY FEBRUARY MARCH AFRIL
1976 7 1977
HEAD OF SLOUGH 8 ALASKA POWER AUTHORITY
WUBITHA MO.ECY  § ]
RIVER MILE L 114.10 SUSTTNR RIVER
ICE THICKNESS LEGEND. WERTHER PERIOD - 1 NOV 76 - 30 APR 77 ICE STHULATION
TOTAL THICHNESS ENERGY DEMAND 1+ WATANA 1996 TIME HISTORY
------ 6LUBH COMPONENY CASE C FLOWS TEMP RULE 1 NATURAL HARZAEBGLO JOINT VENTURE

REFERENCE RUN NO. « 7696CNB

tratron. nivae J o -n-il 1608, 142




} 1 3 ] Ty ] i 3 1 i 3 1 ]

496 Y T
~ THRESHOLD ELEV.
L 0 // -
.3 485 7 = V..”"_"“““\ =
5 480
X

75

16
L2
“ |
1
u - - 1
o AN —————— \ ]

] i
By — |
ng o P
k-0 prr— ~—h — e vl VY A
(/] NOVEMBER DECEMBER JRNLIARY FEBRURRY HARCH APRIL
1978 1977
SIDE CHANNEL MSII ALRSKA PORER AUTHORITY
RIVER MILE : 115.50 A FIVER

ICE THICKNESS LEGEND.

TOTAL THICKNESS
------ USH COMPONENT

WERTHER PERIOD :
ENERGY DEMAND HRTFNA
CASE C FLOWS

REFERENCE RUN NO.

1936
RLLE « NATURAL
l 7595':

1 NOV 76 - 30 APR 77

[CE SIMULATION
TIME HISTORY

HARZA-EBASCD JOINT YENTURE

DTN AL BT '.lln.il W 142




1 H 1 3 | ¥ 1 L 3 } R i 1 i
496 T 1
~ THRESHOLD ELEV,
b 4s0 -
a 485 L
= I A— —
)y 480
=z
475
16
&
- 12
o
E 4
et f \
“a A LV ~
. 5
o
é [*} ; - L
&2 -
ﬁgl A fﬁl
b~ T 0= Va2 A )
w NOVENBER DECEMBER JARIFRY FEBRURRY MARCH APFRIL
1976 1977

1CE THICKNESS LEGEND:

TOTAL THICHNESS
Ut COMPONENT

HEAD OF SIDE CHANNEL MSII

RIVER MILE

WEARTHER PERIOD : 1 NOV 76 - 30 AFR 77
DEMAND » WATANR 1996
TEMP RULE : NATURAL
+ 7G9B6CNB

ENERGY
CASE C FLOWS
REFERENCE RUN NO,

115.90

ALASKA POWER AUTHORITY

i moEcy |

SUSITNA RIVER
[CE SIMULATION
TIME HISTORY

HARZA-EBRGLD JOINT VENTURE

RGN, WL DA |--u.-l V. 142




ETREAM TEMP.

ICE THICKNESS (FT)
@

1 | B 3 3 | i b b [ I }
530

E ses

;o — i)

ul e

o 515

z
510
16

12

Y

0
)
04
na3 f
2 |
1 - F o ¥ [
0 L= —n — I N ™ J ‘]
NOVEMBER DECEMBER JANURRY FEBRLARY MARCH APRIL
1976 1977
ALASKA POHER AUTHORITY
: sugiinn ECT |
RIVER MILE ! 120.00 SUSITNR RIVER
am e BE g e 1 isto
BLaH REFERENCE RUN NO. ?Mmgmﬁa' HARZA-EBAGLD JOINT VENTURE

Gatam. Ao .-oouf Vol . ey




1CE THICKNESS LEGEND.

TOTAL THICKNESS
""" BLUSH COMPONENT

HEAD OF MOOSE SLOUGH

RIVER MILE : 123.50

WEATHER PERIOD : 1 NOV 76 - 30 RPR 77
ENERGY DEMAND « WATANR 1996
CARSE C FLOWS TEMP RLLE + NATURAL
REFERENCE RUN NO. : 76S6CNB

ALASKA POWHER ARUTHORITY

SUBITNG PROECY |

SUSITNR RIVER
[CE SIMULATVION
TIME HISTORY

HARZA-EBRGCD JOINT VENTURE

CHICAE. WM l T —] 1563, 142

1 3 ¥ 3 ¥ ¥ 3 1 3 § } | B | 3 3

560
-
u. 555
§5m £ \
w /
e B— > E—
X

540

16

£

- 12

n .

£ 6

[B}

I

w i

8

0 /[ .\

. 8
LT ]
Sna —
- § 2 I
EHI /
E "0 I 1 A —1"\ | -
us NOVEMBER DECEMBER JANUARY FEBRURRY PARCH APRIL

1976 1977



ICE THICKNESS LEGEND,
TOTAL. THICHNESS
USH COMPONENT

HEAD OF SLOUGH 8A (UEST)

RIVER MILE

WEATHER PERIOD :
ENERGY DEMAND
CASE C FLOWS

REFERENCE RUN NOQ.

r 126.10

1 NOvV 76 - 30 APR 77

WATANA 1996
TEMP RULE «+ NATURAL
v 7696CNB

[ oacos. nimare [ o o]

} ¥ -} } ¥ 3 1 I 3 1 1 } i 3
f..:: oo /THRESHOLD ELEV,
Z &7 /I
] L ]
]
- em —l/-‘\L
z A o o N
565
16
&
- 12
;"_Z‘, 8
E4
]
) 2\
. 5
gos
.—-
|
zEZ -
g”‘ L_f—J
& - 0 —h f snspnd "J—\ M\ L
tn NOVEMBER DECEMBER JANUARY FEBRUARY HARCH APRIL
1978 1977

ALASKA POHER AUTHORITY

sE1IA moecr |

SUSITNA RIVER
[CE STMULATION
TIME HISTORY

HARZA-EBRECO JOINT VENTURE

1660, 142




(FT3

W.5. ELEV.

STREAM TEMP,

ICE THICKNESS (FT)
[++]

§90

585

580

£75

5m

16

12

»

o

{DEGREES C}
O—~MN W&t

ICE THICKNESS LEGEND.

_—THRESHOLD ELEV.

1

e

DECEMBER FEBRUARY

HARCH

1977

— e TOTAL. THICKNESS
UBH COMPONENT

HEAD OF SLOUGH BA (EAST)

RIVER MILE : 127.10

WEATHER PERIOD : 1 NDV 76 - 30 APR 77
ENERGY DEMAND + WATANA 1996
CASE C FLOKWS TEMP RLLE 1+ NARTURRL
REFERENCE RUN NO. » 7696CNB

ALASKA POWER AUTHORITY

euuiTe ey |

SUSITNA RIVER
[CE SIMULATION
TIME HISTORY

HARZA-EBAGCO JOINT VENTURE

1608, 14X

s, unnlun -l




H ¥ | T | ¥ 1 H | 3 ¥ | 3 i 3
OPTION® |
618 ' T '
~ THRESHOLD ELEV.
.— .
L 610 <
.?. 605 J
]
& 600 —
x
595
16
e
- 12
Ze
b
T
Fo4
(1)
u
0
5
54
& 3
i I
=52 ,
ﬁg 1 j\___;’
g0 L g [ \ T\
w NOVEMBER DECEVBER SANUARY FEBRURRY HARCH APRIL
1976 1977
HEAD OF SLOUGH 9 ALRSKA POWER AUTHORITY
sate mosct |
RIVER MILE « 129.30 SLUS1TNR RIVER
ICE THICKNESS LEGEND: WERATHER PERIOD : 1 NOV 76 - 30 APR 77 ICE SIMULATION
S S R W e, LiE histony
""" NENT '
REFERENCE RUN ND. + 7696CNE HARZA-EBRGCN JOINT VENTURE
PTION? ., lu-l.tll'l.l.ll 1WA, 142




3 ¥ 1 | ! | I 3 § 3 3 3 3
OPTION?

630
-
“ 25
é 620
“-l Ay .
« 616 = B ¥ <
<

610

16
<2
u I
7 |
w |
"o
.S

o4
b3 -
rk?2
gg | —
@ - g = 1 ), — 1\ oA
w NDVEMBER DECEMBER ANLARY FEBRURARY HARCH APRIL

1876 1977
SIDE CHANNEL U/S OF SLOUGH 9 ALASKA POKER AUTHORITY
RIVER MILE : 130.60 L T

ICE THICKNESS LEGEND

TOTAL. THICKNESS
UaH COMPONENT

WEATHER PERIOD : § NOV 76 - 30 APR 17
ENERGY DEMAND + WATANR 1996
CARSE C FLOWS TEMP RULE 1+ NATURAL
REFERENCE RUN NO. » 769BCNH

[CE SIMULATION
TIME HISTORY

HARZA-EBRGCA JDINY YENTLRE

[—— “""'"l"""“l 56N, 142




| S 3 3 3 1 | 1l 1 | 1 B

640
e
“ 635
2 630
]
W Va R

,_—_,._/—-' \_\-..—..—..f

» 625
= 4

620

16
£
~ 12
7!
Y
Ze
(&)
T
- o4
[N
[§] |
= L

1

. S (
o4
a3
Hg ]
gh2 | S

8 v
£ ol i ], St e wa W —t
w NOVENBER DECEMBER JANUARY FEBRUARY MARCH APRIL

1978 1977

ICE THICKNESS LEGEND

TOTAL. THICKNESS
''''' SLUGH COMPONENT

SIDE CHANNEL Us/S OF 4TH JULY CREEK

RIVER MILE :

131.80

WERTHER PERIOD : 1 NDV 76 - 30 APR 77
ENERGY DEMAND : WATANR 1996

CASE C FLOWS TEM

P RI.LEB s NATURAL

REFERENCE RUN ND. : 763BCN

ALASKA POMER AUTHORITY

wmIne moecT |

SUS1TNR RIVER
ICE STHULATION
TIME HISTORY

HARZA-EBRSCO JOINT VENTURE

CHCA. LY l.-u .-! WS, 142




] I
- THRESHOLD ELEV.

(FT2

660
o
L __

660 -y
| I

W.S. ELEV.

645

16

12

~

[CE THICKNESS (FT?
o

(=)

rﬂ
—7

O~ NWh U

‘____,_J‘::\_J

STREAM TEMP,
(DEGREES C)

DECEHBER

. e
ANLARY FEBRUARY

APRIL

ICE THICHNESS LEGEND.

TOTAL THICKNESS
""" BLUSH COMPONENT

HEAD OF SLOUGH 9A

RIVER MILE :+ 133.70

WERTHER PERIOQD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND : WATANA 1996
CASE C FLOWS TEMP RLLE o+ NATURAL
REFERENCE RUN NO. : 769B8CNE

{1 ALASKA POWER AUTHORITY

BUSITHR PROECY I

SUS]TNA RIVER
[CE SITMULATION
TIME HISTORY

HARZA-EBAGCD JOINT VENTURE

Cwichm. m.unlnmu] 1581, 142




- - ) ; oy - ) -3 ] ) ) 9
€70 ' y
~ THRESHOLD ELEV.
" 665 //
I'.’; 660 t
I i _ ]
4
_ 650
16
N
- 12
4
Ze
(W]
T
!
(1]
u
0
. 5
o4
L‘Ej n 3
af ~o "\ T — — ‘T___,fc_l
(7 NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL
1978 1977
SIDE CHANNEL Us/S OF SLOUGH 10 ALASKA POMER AUTHORITY
sming moscr |
RIVER MILE 134.30 BUSITNA RIVER
ICE THIOKNESS LEDGENDs WEARTHER PERIOD : 1.NOV 76 - 30 APR 77 [CE SIMULATION
agmEe LA R e el T bisTom
------ '
REFERENCE RUN NO. 1 7696CNB HARZA-EBRECO JOINT VENTURE
CNCED. hieas [- -nu'




)

{FT)

ICE THICKNESS [FT) W.5. ELEV.

ETREAM TEMP.

&80
675
&7
666
660

16

12

o

{OEGREES CI
O-—NwWwoi

ICE THICKNESS LEGEND.

TOTAL. THICKMNESS
SLUSH COMPONENT

o e WY e W S

NOVEMBER

———— ———

DECEMBER JANUARY FEBRURRY MARCH

APRIL

1977

- -

SIDE CHANNEL Ds/S OF SLOUGH 11

RIVER MILE :.135.30

HWERTHER PERIOD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND TANA 1996
CASE C FLOWS TEMP RULE » NATURAL
REFERENCE RUN NO. « 7696CNB

ALASKA POHER AUTHORITY

BUBITNR PROECT |

SUSITNA RIVER
ICE SIMULATION
TIME HISTORY

HARZA-EBAGCO JOINT VENTURE

ORI, RAPSIS *.lﬁ w| 168,142




i } ¥ 3 3 H ) 3 ¥ 3 3 ¥ 3
695 T T
b /rTHRESHOLD ELEV.
“ §90
@  / — _
Y A _.\—\___r
o 680
z'.
675
16
o ~
=AY
|
L
Zs
W]
T
F o4
W
o
0
. s
o A
Bpa
Ez = p—
1= —— =
._.HO-.:Q;_-CJ_:; 4\ -
» NOVENEER DECEMSER PNUPRY FEBRUARY MARCH AFRIL
1978 e

RIVER MILE :
T e, oo ENEROY DERAWD. + WATANA
1]
...... LB COONENT CASE C FLOWS Hp

HEAD OF SLOUGH 11

REFERENCE RUN NO.

T 7696CN

136.50
1 NOV 76 - 30 APR 77
996

ALASKA POHER AUTHORITY

sustiia mo.ect |

SUS) TNA RIVER
ICE SIMULATION
TIME HISTORY

HARZA-EBASLD JOINT VENTURE

cuicnm. s.enm luu-[ 6D 142




_—
gl
ol
[

730

(FT)

725

716 >

W.S5. ELEV,

710

16

12

ICE THICKNESS (FT:
» m

=)

S ——

O—NWwahHL

STREAM TEMP.
{DEGREES C)

— — N

NOVEMBE R

DECErBER

FEBRURRY

APRIL

ICE THICKNESS LEGENDS

TOTAL. THICHNESS
'''''' A.UBH COMPONENT

HEAD OF SLOUGH 17

RIVER MILE : 139.30

WERTHER PERIOD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND + WATANA 1996
CASE C FLOWS TEMP RULE 1 NATURAL
REFERENCE RUN NO. + 7G96CNB

ALASKA POHER ARUTHORITY

SUEITNR PROECT |

SUS1TNA RIVER
[CE SIMULATION
TIME HISTORY

HARZA-EBRSCO JOINT VENTURE

OHCRI. L BNHE lo—w -l 1562, 142




1 1 | B | i 1 3 3 3 3 3
740 T 1
o THRESHOLD ELEV.
- f/
& 730 1
o L/~ / T— ]
“i 726
4
720
16
£
- 12
3
W]
)
g
I -
o4
[}
8
0
. 5
Qg4
E (4] 3
ey
£R 2 ,‘
@s | == : == ’_,_r_frt__l
®=0 T 2 | U F A A=A SN =
w NOVEMBER DECEMEER JANUARY FEBRURRY PMARCH APRIL
1978 1977
HEAD OF SLOUGH 20 ALASKA POWER RUTHORITY
susiiwn mo.ect |
RIVER MILE t e 140.50 SUSITNA RIVER
ICE THICKNESS LEGEND. WEATHER PERIOD : 1 NOV 76 - 30 APR 77 ICE SIMULATION
TOTAL THICKNESS ENERGY DEMAND + WATANA 1996 TIME HISTORY
"""" SLUSH CONPONENY CASE C FLOWS TEMP RULE  NATURAL EHZA-EBRSCD JOINT VENTURE

REFERENCE RUN NO.

' 7696CN

1WA 1a2

GUCHR. hu.tNaTe 'uuu]




3 ) 3 | I ) 1 1 | B 1 1 3 i 3 1 1
760 " 3
- THRESHOLD ELEV.
T 755 -
Z ot 1
w 746 — P— -
x
740
16
ol
12
9
1Y)
g8
(&)
T
v oa
4
a
. &
.04
) ﬂ 3
. 5 2 , —F
@-— LT | ' e N e —
=0 N ——.. 14  —— - ]
w NOVEMAER DECEMBER JANUARY FEBRURRY MARCH APRIL
1978 1977

ICE THICKNESS LEGEND

TOTAL THICKHNESS
USH COMPONENT

SLOUGH 21 (ENTRANCE A6)

RIVER MILE : 141.80
WERTHER PERLOD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND + WATANR 1996

CASE C FLDWS TEMP RULE

NATURAL
REFERENCE RUN NO. 1 7696CNH :

ALASKA POHER RAUTHORITY

“emIne moECT |

SUSITNA RIVER
ICE SIHULATION
TIME HISTORY

HARZA-EBRSCO JOINT VENTURE

THICAIR. b BHIIW II-U-.-‘ 1868, 142




3 3 3 H 3 i I ¥ B 3 3 H -} }
765 T T
- THRESHOLD ELEV,
€ 760 (/’
o 15S
@ 1 A B S
o 160
<
745
16
e
=12
]
¥
¢ 0
b
T
=4
(77}
=
0
. 9
%] 04
e 3
=K2 = /
- R ——, i —
E"O S NN —— i 1 :’__fu
7 NOVENBER DECEMBER JRNURRY FEBRUARY MARCH aPRIL
1978 a7
HEAD OF SLOUGH 21 ALASKA POMER AUTHORITY
SAAITNA PROECT
RIVER MILE : 142.20 LSS —
ICE THICKNESS LECEND: WEATHER PERIOD : 1 NOV 76 - 30 &FR 77 ICE SIMULATION
TOTAL THICKNESS ENEEGY DEMAND » WATANR 1996 TIME HISTORY
""" BLUSH ConPanent %FEREN&U%N NO. ."f/sgLa‘tL:ENa' NATURAL HARZR-EBASCO JOINT VENTLRE

T, uunl-mul 150 142




B

(FT)

g

785

780

W.S. ELEV,

s

16

12

ICE THICKNESS (FT)
> @

o

STREAM TEMP
(DEGREES C)
O~ Nws 6

. :»'rm'assuow ELEV.

r—

A

—

"

NOVEHMBER

DECEMBER

APRIL

ICE THICINESS | EGENDs
TOTAL. THICKNESS
USH COMPONENT

HEAD OF SLOUGH 22

RIVER MILE : 144.80

HEATHER PERIOD :
ENERGY DEMAND + WATANA 1996
CARSE C FLOWS
REFERENCE RUN NOQ. » 768Y96CN

1 NOV 76 - 30 APR 77
TEHP RULE  NATURAL

ALASKA POWER AUTHORITY

sstnn mo.gct |

SUSITNA RIVER
[CE STMULRATION
TIME HISTORY

HARZA-EBASCO JOINT VENTURE

1 ccmm. mun]unul

.\




EXHIBIT O




0P OF SOLID 1CE

bl lodirf-t- B UBH/B0L 10 ICE INTENFACE
e - BOTTON OF RLUGH 1CE
RIVER oxD

QPTION?

of

HEATHER PERIOC « L NOV 78 - 30 APR 77
ENEROY DEMAND s OEVIL CANYON 2002
CASE C FLONS TEMP: INFLOW-HATCHING
REFERENCE RUN NO. » 7802CNB

H i i } 1 1 3 3 3
¢
ag ag 100 101 102 103 104 105 106 107 108 '
390 o va ‘ 440
/ 4 /)
"2’-‘. /
380 1 420
' [
— m
5 / -
Ve
# n / v 420 ﬁ
— Z ] ar
' D
_ 360 A 410 £
o / [
- 7
’_ Lo
a / L
> m
o 30 / 40 m
- —
L V| =
340 / /jf // 3ago
/ ,'E‘; /
am t"f‘ . Sm
98 99 100 10} 102 103 104 105 106 wun 108
RIVER MILE ALASKA POWER RUTHORITY
LEGEND:

waine oy |

SUSITNA RIVER
ICE SIMALATION

PROFILE OF MAXIWUN STAGES

HARZA-EBRGED JOINT VENTURE

paxom. saome s omm] W a2




3 R T TR Yooy oy
c
108 109 110 111 112 113 114 119 B 117 118
o 620
510
. m
-
" I
™ D
~ -
N —
! Q
4
s
O i
o T
o 480 1
| |
u-' —
470
410 } 460
108 109 110 i1 112 113 114 118 16 1 118
‘ RIVER MILE e AUTHOR1TY
LEGEND «

10P OF S0L10 ICE
Lttt auan Lo (e inveneace
2ot o TN OF SULGH ICE
RIVER BED

DETION?

HEATHER  PERIOD » L NOY 78 - 30 APR 77
ENEFEHY DEMAND 0 DEVIL CANYON 2002
CASE C FLONS TENP: INFLOW-MATCHING
REFERENCE RUN ND. s+ 78020NB

usinn maxcr |

SUSITNA RIVER
{CE SIMAATION
PROFILE OF MAXIHUN STRGES

HARZA-EBAELD JOINT VENTURE

Oovun. uanacs e suen] . 182




3 | I | } 1 3 - ¥ 1 1 ¥ B H
c
118 s 120 121 122 123 124 125 126 127 128
55D 600
540 / 590
’~ y /, m
— _ r
i 6% /// <} go0 7
( / Q
520 / / swo <
: 7T
- — 7 -
n
g't 510 o . j V4 560 1
fl e \va m
il | / / -
il 2 4
— A / i
490 %z 540
118 19 120 121 122 123 124 125 126 17 128
RIVER MILE ALASKA POHER RUTHOR]TY
LECEND. .
TOP OF S0L10 ICE bRl

i e et

——te— VER GED

PTION?

AUSH/BOLID ICE INTERFACE
S B poTIon OF GLUGH ICE

SUSITNA RIVER
ICE SIMAATION
PROFILE OF MAXIMUM STRGES

HRRZA-EBRSCD JOINT VENTURE

watgs. asonem b suan]  WONS. 142




=

0P OF SOLID ICE
BMLUSH/BOLI0 10 INTENTACE
--"——-a-amm OF SLUBH ICE
RIVER BED

DPTION?

L4

LEH'IHER PERIOD
ENERGY

IEHFNJ
CRSE C FLOWS
REFERENCE

RUN NO.

lvl) 78—3DFI’RTI

CAN

ON 2002
E . NFL(.'H-MTCMIN‘:
7602(N8

o' 129 130 13t 133 134 135 136 A
a4 /
630 WZ/ /fm
ﬂ 17 il
5 oo yai Aok
C i // 3
é 610 / . // /\V 660 ?
a 4 A 7
> 600 650 m
: AL A -
i /
590 640
-/
SA0 / / . 630
128 129 130 131 132 133 134 135 136 137
| RIVER MILE ALASKA POWER RUTHORITY
LECEND,

wEIen oscy |

SUSITNA RIVER
ICE SIMAATION
PROFILE OF MAXIMUM STRGES

HARZA-EBRGLD JOINT VENTURE

.. um} | WS04




A T

TOP OF SOLIO ICE

RETION?

ST OLUSH/B0LID ICE INTERFACE
~-0TTON OF RLUBH ICE

HEATHER PERIGD » | NQV 78 - 30 APR 77
ENEROY DEMAND » DEVIL CANYON 2002
CASE C FLONG TENP: [NFLOW~-NRTCHING
REFERENCE RUN NO. + 7602CNE

) ) T T T T S S S S
Cc
745'57 l;ﬂ 139 140 141 142 143 144 145 l45_’m
77 ¥
~ A7 Aval
i // / / }
e A AT
! 710 / ’/ / 750 é
2 A/ / "
% 700 // +/ / 750 ﬁ
. // /\ﬁ/ //// .
690 -7 /[ /// 740
680 / / 730
137 138 139 140 141 142 143 144 145 148
— RIVER MILE ALASKA POHER RUTHORITY,

SR PROELT F'

SUSITNA RIVER
ICE SIMULATION
PROFILE OF MAXIMUM STRGES

HARZA-EBAGLO JOINT VENTURE

fouam. vivam be anwn] W12




} ) 3 | B 3 3 3 | I 3 ¥ 1
c
180
170
160
160
tul
|
-
- {40 .
o N
> T i
® o I | v T
: ; : ': EJ\ :" '[r “‘.\\
. e - ‘N i -\
‘10 : : E " ‘_‘\ : Ad : “\
SR NV BN
100 v — : 7 3
' : '~ N , '’ h
90
NOV DEC JAN FEB HAR APR
LECEND ALRSKA POWER AUTHORITY
l ICE FRONT smine mogcr |
cravmemena ZERD DECREE 180THERM SUSITNA RIVER
PROGRESSION OF 1CE FRONT

NPTION?

o DEVIL CAN

HERIHER PERIOD + 1 NOV '76 30 APR 77
ENERQY DEMANO

FLLOW CRSE C
REFERENCE RUN NO.

YON 2002

TEMP: INFLOW MATCHING
7602CNE

& ZERO OEGREE [SOTHERW

HARDA-EBRACO JOINT VENTURE

ucm. kuue e )

Wl 142




3 3 } i Tl 3 ¥ [ 3 H 3 }
300 : -
E X !,.THRESHOLD ELEV,
“ an /
§;370
¥ —_—— [
G 35 N__ /[ \J _ |
=
380
16
v
- 12
gﬂ
I
4
x
0 [P G, n e —\
. 8
%64
l—na I
2
(7 NOVEMEER | OECENBER JANUARY FEBRUARY PARCH FPRIL
1978 77

" ICE THIOONESS LEGEND:
¢ ee—TOTAL, THIOKNESS
SLUSH CONPONENT

------

HEAD OF WHISKERS SLOUGH

RIVER MILE : 101.50

WEATHER PERIOD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND 1« DEVIL CANYON 2002
CASE C FLOWS TEMP:+ INFLDW-MATCHIND
REFERENCE RUN NO. « 7602CNB

ALASKA POUER AUTHORITY

SEITHA MOLCT

SUSITNR RIVER
(CE SINULATION

TIME HISTORY

HARZA-EBAGD0 JOINT VENTURE

sacn. sionce be mm] . 142




(FT)

W.S. ELEV,

ICE THICKNESS (FT)
@

. BTRERAM TEMP,

3

B

B

f

8

{3

12

E

o

O=NWwdhN

tUEQREES C)

12 THICKNEDS LEGEND

L —
J \
Lo ————
/ A R S — ~
==\ —h a P i
NOVEMBER DECEWBER JANURRY ‘ FEGHRLIARY MARCH ArRIL
1970 1977

SIDE CHANNEL AT HEAD OF GASH CREEK

RIVER MILE « 112.00

WEARTHER PERIOD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND +« DEVIL _CANYON 2002
CASE € FLOWS TEMP:  INFL.OW-HATCHIND
REFERENCE RUN NO. « 7602CNB

ALASKA POUER AUTHORITY

saine moscr |

SUSITNR RIVER
ICE STMULATIDN
TINE HISTORY

HARZA-EBRGLO JOINT YENTURE

. [oouss. vavaws s ] .02




33 } i } | } } 3 ]} Y 3
470
- ‘
& 465 |
3 0 -
u: 4686 / \ "~y
u X
x I
450 v
16
£
- 12
oy
¥ [T
“o Ji \l o e N
. S
& G4
pas
z E"; ———
g "0 —h LI r— V)
w NOVERBER OECErBER JANLARY FEBRUARY MARCH APRIL
1976 1977
MOUTH OF SLOUGH 6A ALASKA PONER AUTHORITY
mosct |
RIVER MILE : 112.34 T RTVER
1CE THICIOIESS LEOENO. WERTHER PERIOD : | NOV 76 - 30 APR 77 ICE SIMLATION
TOTAL THICKNESS ENERGY DEMAND 1 DEVIL CANYON 2002 TIME HISTORY
------ SLLISH CONPONENT CASE C FLOWS  TEMP: INFLOW-HATCHING e ———

REFERENCE RUN NO. « 7602CNB

) el




(FT3

ICE THICKNESS (FT) W.S. ELEV.

STREAM TEMP.

486

_~THRESHOLD ELEV.

475

470
465

/;_\ / _1===5

16

12

& €1

DEORE]

=S
O NWad

ol “""\_‘ Vanm Y

[ECEMBER JANUARY . FERRLARY

APRIL

106

n

1CE THICNEDS LEGEND.

————TOTAL THICHNEDS
uli{ COMPONENT

HEAD OF SLOUGH 8

RIVER MILE . 114,10

WEATHER PERIOD :* | NOV 76 - 30 QPR 77
ENERGY OE| + _DEVIL CANYON 2002
CASE C FLOWS TEMP» TNFLOW-MATCHING
REFERENCE RUN NO. « 7602CNB

ALASKA POMER AUTHORITY

naInm moxcy |

SUS]ITNR RIVER
ICE SIMULATION
TIME HISTORY

HARTA-EBRECO JOINT VENTLRE

cacs. bavawm fe S| 8. 142




tFT)

8

W.5. ELEV,

BTREAM TEMP,

ICE THICKNESS (FT)
@

[ 3
!

B

B

3

16

12

OC= N Wwa

{DEGREES C}

i | |
/THRESHOLD ELEV.
— —=
e}
—
P i
——1
~ I
—— —h it s S ]/
NOVEHBER DECEYBER JANUARY FEBAURRY PAROH APRIL
1976 \9T?
SIDE CHANNEL MSII ALASKA POKER AUTHORITY
RIVER MILE : 115.50 L
ICE THIDONEDS LEGEND. WEATHER PERIOD : NDV 7% - 30 APR T ICE SIMUWLATION
e TOTAL. THICHNESA ENERCY DEMAND IIVIL CANYON 2002 TIME HISTORY

= SLUSH COMPONENT

CASE C FLOWS TEMPs  INFLOW-MATCHING
REFERENCE RUN NO. » 76020N8

HARIA-EOASCO JOINT VENTURE

tnvan. wavam s su ] W02




3 3 3 1 3 3 1 ; - ; y
485 T I
- ] THRESHOLD ELEV.
& 450 f ~
3 aes / \
] —
& 480
z
s
16
&
- 12
Z8
x .
fR R e S E— — — -
4
&
0 1
. 9
g3
-
2 £
ga 1 — [
2 "0l —I e WY 2nmm
w NOVEMBER DECEMBER FEBRUARY HARCH APRIL
1976 1 )
HEAD OF SIDE CHANNEL MSII ALASKA POMER AUTHORITY .
RIVER MILE : 115.80 T
ICE THICKNESS LEGEND, HEATHER PER[OD : 1 NOV 76 30 APR T ICE SIMULATION
TOTAL THICKNESS ENERGY VIL 2002 TIME HISTORY
----- EHERE  LCRSE g v o o
wecn, wuoes s swm]  m. 142




IFT)

W.B. ELEV,

ETRERAM TEMP,

ICE THICKNESS (FT)
@

630

s15

510

16

12

O=NWwdh

1 DEGREES C)

ICE THICKNESS LEOEND
TOTAL THIOINESS
SLUBH CONPONENT

r"—.f:”:“_':\

NOIVEHBER

DECEMBER JANUARY

FEBRUARY

APRIL

1978

s

RIVER MILE : 120.00

NOV 76 - 30 APR 77
ENERGY DEMAND « DEVIL CANYON 2002
CASE C FLOWS  TEMP: INFLOW-HATCHIND

WERTHER PERIOD : 1

REFERENCE RUN NO. s 76020N8

\{

ALASKA PONER AUTHORITY

SAIDA O.ECT
SUSTTNR RIVER
ICE SYSWLATIDN
TIME HISTORY

HARZA-EBRGLO JOINT YENTURE

'q-ov-. wvan b owm] s 12




855

(FT)

550 ‘ :
— [
54 M S R s

540

W.S. ELEV.

16

12

ICE THICKNESS (FT)
Q

4
o [
. 5
Q.G 4
S F
X
EB l—:_\ e DY M I_i=
-0 —h l_
w NOVEMBER DECEMBER JANURRY FEBRUARY WARCH APRIL
1978 o
HEAD OF MOOSE SLOUGH ALASKA POKER AUTHORITY
SE1NA MOECT
RIVER MILE :« 123.50 == River
------ B COWVONENT BRSE L FLOM. | TEHPs- 1ELOM-HATEAIND LIbe HILSTORY
REFERENCE AUN ND.  7602CNB HRIA-EBRGL0 JOINT VENTURE
P uuTPJ--I e 142

e



__ THRESHOLD ELEV.

L

128)
4]
8

n
=

W.5. ELEV,
o
G |
{

tn
7

o

)

ICE THICKNESS (FT:
[+ ]

mied

4
(4]
S
% u4
3
3 ? _ —
Al R Wi i
w NOVEMBER DECEMBER JANUARY FEDNURRY PARCH ARIL
e 77 :
HEAD OF SLOUGH B8A (UWEST) ALASKA PONER AUTHORITY
SR10 FAO.ETT
RIVER MILE + 126.10 | AR TVER
1CE THIONESS LEGEND. HEATHER PERIOD : l NOV 76 - 30 APR 717 ICE SIMULATION
TR BECL AR RNt e ¥
------ 9 -
REFERENCE RUN NO. + 7602CN8 HARZR-EBRECD JDINT VENTURE
| T P“-I Wl 142




ELEY., (FT)

H.S.

STREAM TEMP,

ICE THICKNESS {FT)
@

590

. _~ THRESHOLD ELEV,
SHD - —-—:l_r—.—
7S
90
16

12

&

(0]
s
04
3
2 —,
1 —
-0 _‘—-;L_=- 1\ 4ﬂ._l r-ﬁj—\__\ e |
NOVEnRER DECEMEER JANLPRY " FEBRUARY RIL
1978 r—

1CE THICKNESS LEOEND.

e TOTAL. THICKNESS
------ SLUSH COMPONENT

HEAD OF SLOUGH BA (EAST)

RIVER MILE : 127.10

HEATHER PERIOD : 1 NOV 76 -~ 30 RPR 77
ENERGY DEMAND 1 DEVIL CANYON 2002
CRSE C FLOKS TEMP 1 INFLOW-MATCHING
REFERENCE RUN NO. » 76020NB

ALASKA POUER AUTHORITY

sminm moEcr |

SUS)TNR RIVER
ICE SIMULATION
TIME HISTORY

HARDA-EBAGLO JOINT VENTURE

. [oacen. wioam e mw] .2




IFT)

.S, ELEY.

ICE THICKNESS (FT)

STREAM TEMP.

618

610 -f

595

16

12

»

(=]

t DEGREES C!
O—NWa»W0N

!

1CR THICKNESS LECEND.

P THRESHOLD ELEV.

4

T

$

NOVEMBER DECEMBER

JANLINY

FEBRUARY PARCH

APRIL

1978

177

HEAD OF SLOUGH 9

RIVER MILE

WEATHER PERIOD
ENERGY DEMAND
CASE C FL

ToTAL THIONESS
REFERENCE RUN m

+ 129.30

ne@?t CONYON 2003
EMP . 1NFLOH-~MATCHING
B2

ALASKA PORER AUTHORITY

SUBING MOECT

SUSITNR RIVER
ICE SIMULATION
TIHE HISTORY

HARZA-EBRECD JOINT VENTURE

o=y umPu.] [ R




UPTION?

IFT)

Hls. ﬂiVl

ICE THICKNESS (FT)

STREAM TEMP.

€30

620

615 i

610

16

12

F

(o)

C-Nwan

1OEGREES C)

d"‘—r—— |

NOVEMBER

DECENBER JANUARY "FEBRUARY

APRIL

1078

1an

ICE THICHNESS LECENG

SIDE CHANNEL UsS OF SLOUGH 9

RIVER MILE : 130.60

WERTHER PERIOD : 1 NOV 76 - 30 APR 77
ENERGY DEMAND » DEVIL CANYON 2002
CASE C FLOWS TEMPs INFLOW-MRATCHING
REFERENCE RUN ND. s 7602CNB

ALRSKA POHER AUTHORITY

SaIhe moxcT |

SUSITNA RIVER
ICE SIMULATION
TIME HISTORY

HRDA-EBGID JOINT VENTURE

Jouwen. caivaw v owm]| 5. 1e2




M Y 3 '} 1 | T T I }
640
by
u g35
3 630
w 626
z
620
16
v
- 12
go
g
I
4
g
0
. 5
g 04
E 3
=K2
e - r—’—
E - 6‘”;&\_‘ 2 WSS e W —— A 4""-\——-/_'\__...\
w NOVEMBER DECEMIER JANUARY PFEBRUARY HARDH APRIL
1978 11 14/
SIDE CHANNEL UsS OF 4TH JULY CREEK ALABKA POHER AUTHORITY
RIVER MILE : 131.80 P TR
ICE THICWNEDS LEDENG. WEATHER PERIOD : 1 NOV 76 - 30 APR T7 ICE SIMULATION
------ S Ler CONPONENT ENSEC PLOS. ' YEMPs - INELUR-MAYCHING TLE_HISTORY
o REFERENCE RUN NO. v 7602CNB HARZA-EBRGLO JOINT VENTURE

outa. mopais e mas] 10142




1FT)

W.S. ELEV,

ICE THICKNESS (FT)

STREAM TEMP,

666 - -1 T
__ THRESHOLD ELEV.
660 /
655 1
R A
650 — e e
645
16
12
2]
4
0
-]
04
3
E 2 7 1|
= 6-%‘—'\ N 4 ,—-—F N
NOVEMBER DECErBER JANUARY ) FEBRURRY APRIL
1978 1972

- JOB THIOONESS LEGEND
———e TOTAL. THICHNESS
UBH COHPONENT

HEAD OF SLOUGH 9A

RIVER MILE ¢« 133.70

St R v
]

CRSE C FLOWS TEMPs INFLOW-MATCHING

REFERENCE RUN NDO. « 7602CN8

ALASKA POUER AUTHORITY

aaim moEcr  §

SUSITNR RIVER
ICE SITMULATION
TIMHE HISTORY

HARZA-EBRELN JOINT VENTURE

T, nu-.-.unl 0, 148




W.S. ELEV. (FT)

ICE THICKNESS (FT)

ETREAM TEMP.

870 - T 1
_~THRESHOLD ELEV.

17
i I A
Gmw —
650

16

12

B -

4

o
_ ]
L4

3

2 marvpeicuind
; =
T 6.‘%\ Iam 7 I_-\j_—-f g :

- NOVEMBER OECEMBER JANUARY FEBRUARY APRIL
e 1977

------

SIDE CHANNEL Us/S OF SLOUGH i@

RIVER MILE + 134.30

WEATHER PERIOD : 1 NOV 76 - 30 APR 77

ENERCY DEMAND ¢« DEVIL CANYON 2002
CASE C FLOWS TEMP lN‘L(BN-MTCHINO

REFERENCE RUN NO. » 7602CN

ALASKA POHER AUTHORITY

Maine moscr |

SUS1TNA RIVER
ICE SIMULATION

TINE HISTORY

HARZA-EBAGCD JDINT VENTURE

wacnm- asnow b o w]

el Qe




IFT2

675

670

.6, ELEV,

660

16

12

ICE YHICKNESS (FT)
@

. S
g 04
3
s R ==
£-0 L N N R o =
0 NOVEHBER DECEMBER JANLARY FEBRUARY PARCH APRIL
e 1977
SIDE CHANNEL D/S OF SLOUGH 11 ALASKA POHER AUTHORITY |
usinamoxcy |
RIVER MILE ! 135. 30 SUSITNA RIVER
e, Tatce S o | M Bl TirE HiSTORY
TOTAL THICKNESS
------ BLUSH CONPUNENT %SERE FLOW R&l NG B:P_u’s o%gH—MTCHlND HARZA EBREC0 JDINT VENTURE
et mavem s Jnml 16D, 142




IFT)

W.S5. ELEV,

ICE THICKNESS (FT}

STRERM TEMP,

686 ] T
/THRESHOLD ELEV.
690 !
6685
€80
675
16
12
8
4
(1]
S
D4
E 3
2
l —\ e S ’—,‘_‘—
*0 —_ T - —_— D
NOVEMBER DECEMBER JANUARY ' FERRLIARY APRIL
HEAD OF SLOUGH 1t ALASKA POHER AUTHORITY
RIVER MILE : 136.50 e e Ve
ICE THICKNEDS LEGEND: WEATHER PERIOD : 1 NOV 76 - 30 APR 77 ICE SIMULATION
______ TOTAL THICKNESS EEEEG(Y: '[__ELHSNSD -TB#ILIK@WW 2002 TIME HISTORY
oL cnee 0 ; LgH—MTCHlm HARZA-EBRGCA JOINT VENTURE

REFERENCE RUN NO. + 7502CN

[oarmn. wiviw ho semi W02




-

L

(ET)
~t
o

W.8. ELEV.

ETREAM TEMP,

ICE THICKNESS (FT)
@

8

76

710

16

12

»

o

Q=N W &M

{OEGREES C)

DECEMDER

FEBRUARY

APRIL

191

10 THICKNEDS LEGEND

TOTAL. THICK
ceerr-LUSH COMPO

HEAD OF SLOUGH 17

RIVER MILE : 139.30

WEATHER PERIOD :

1
v DEV
TEMP

NOV 76 - 30 APR 77
IL_CANYON 2002

LOKS 1+ INFLOW-HMATCHING
REFERENCE RUN NO. » 7602CNB

ALASKA POWER AUTHORITY

astne moscr |

SUSITNR RIVER
ICE SIMULATION
TIME HISTORY

HARZA-EBRSCO JOINT VENTURE

CUCPE. BLPaIe b T a8, 142




740

B r : 1
/THRESHOLD ELEV.

{(FT)

135

{

730

125

W.S. ELEV.

720

16

12

ICE THICKNESS (FT)
-]

C=NWath

STRERM TEMP.
{DEGREES C)

------

-J,..( ‘ —
E-ﬁ__f“"‘"\ A e g I
NOVEMBER OECEMBER JANUARY FEBRUARY MARCH APRIL
1978 1)
HEAD OF SLOUGH 20 ALASKA POWER AUTHORITY
sminn mo.EcT |
RIVER Ml LE 1 140 S0 SUS1TNA RIVER
ICE THICKNESS LECEND. WEATHER PERIOD : NOV 'B - 30 APR 77 [CE SIMULRT IDN
TOTAL THICHNESS ENERGY DEMAND IZEV!L YON 2002 TIHE HISTORY
SLUSH COMPONENT CASE C FLOWS TEHP INFLOW-MATCHING
REFERENCE RUN NO. 1+ 76020N8 HARZA-EGRECO JOINT VENTIRE

Oaces. uipaw e su -‘

WaR. 142




ml

(FT)

W.5. ELEV.

ETREAM TEMP.

760

755
]
-1

745

T T
- THRESHOLD ELEV.

740

16

12

-»

ICE THICKNESS (FT)
®

=)

S
04
3
2 —
- 6 N ™ d s e aon SRS I
NOVEMBER ‘OECENBER JANLIARY FEBRUARY HARCH APRIL
1978 19
SLOUGH 21 (ENTRANCE AR6) ALASKA POHER AUTHORITY
suaiTee rmsct |
RIVER MILE : 141.80 R LI
ICE THIOKNESS LECENG. WERTHER PERICO : 1 NOV 76 - 30 APR 17 {CE SIMULATIDN
s Do g i Gl The av
REFERENCE RUN NO. 1 7602CNB HARZA-EBRGLD JOINT VENTURE
paven. wionm s sum] V. 142




o

#.S. ELEV., IFT)

ETRERM TEMP.

ICE THICKNESS (FT)
@

760

]
__THRESHOLD ELEV.

{

48

16

12

4
(5]
S
04
3
2
- 6 J 1\ v - — —
NOVEMBER DECEMBER JANUARY FEBRURRY APRIL
1678 o -
HEAD OF SLOUGH 21 FLAGKA POMER AUTHORITY
(LY |
RIVER MILE L] 142-20 SUSITNR RIVER
ICE THIOMNESS LEGEND. WERTHER PERIOD : 1 NOV 76 - 30 RPR ” ICE SIMULATION
————eTOTAL. THICNNESS ENERCY DEMAND CEVIL CANYON 20! TIME HISTDRY
------ ALUBH CONPONENT CASE C FLOKWS

TEMP IN"LOH-HRTCHINI
REFERENCE RUN NO. 1 7802CNB

HARZA-EDRGCO JOINT VENTURE

PP e Pn-—r W 18




R

(FT)

.(Tué'ssuow ELEV.

8

780

W.5. ELEY.

TS

16

12

ICE THICKNESS (FT)
@

0
. 8
004
.@g 3
7 NOVEMBER QECEMBER SR FEBRUARY APALL

o

ICE THIOKNEBS LEGEND.

TOTAL THICHNESS
UH CONPONENT

HEAD OF SLOUGH 22

RIVER MILE : 144.80
WEATHER PERIQD : 1 NOV 76 - 30 APR 77

ENERGY DEMAND  DEVIL_CANYON 2002
CASE C FLOWS TEMP« INFLOW-MATCHING
REFERENCE RUN NO. » 7602CN8

ALASKA POWER AUTHORITY

sumites mO.ECV |

SUSITNA RIVER
ICE SIMULATION
TIME HISTORY

HARZA-EBAGLA JOINT VENTURE

e e







APPENDIX - I

Refinement to Reservoir and River
Temperature and Ice Studies
For Simulation Period

October 1976 to May 1977

Text Changes and
New Exhibits
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.

42164312
850204



fe

SUSITNA HYDROELECTRIC PROJECT
INSTREAM ICE SIMULATION STUDY
FINAL, REPORT, OCTOBER 1984
DOCUMENT NO. 1986

ERRATA

TEXT

a)

b)

c)

d)

e)

£)

g)

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

Section 3.3, third paragraph should read, "The mildest simulated river
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 £t. 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 flows. Maximum
river stages for the 1976~77 with-project simulation are 1 ft. to 8 ft.
lower than those of the 1971-72 simulation.”

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 temperatures."

Section 3.5, first paragraph, second sentence should read, "Results show
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."

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." :

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.”

‘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."



TABLES

Replace Tables v, 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).




SUSITNA HYDROELECTRIC PROJECT TABLE iV
MAXIMUM SIMULATED WINTER RIVER STAGES
NATURAL ’ WATANA ONLY WATANA AND DEVIL CANYON WATANA
CONDITIONS 1996 2001 2002 2020 -
DEMAND DEMAND DEMAND DEMAND val  YR.2
g:::%‘hgtrmul River Milo E?er::?igl:l’ g ;Ei § g E E :‘ L) ;'.‘:.: E § E E § g E 2 § ?f
5 5 &8 8 55 8 8 § 5 & 5 & & 8 5 8 8 &
Whiskers 101.5 367 366 367 F72) (B (7] [E7o EYR| 371 372] [370 367 367
Gash Creek 1120 Unknown 456 455 455 456 459 457 460 450 460 459 481 458 456 456 457 459 457 455 455
6A 123 {Uptand) 450 457 457 450 462 460 462 462 463 461 483 460 459 458 460 461 459 457 457
8 1141 478 474 472 472 4N a78] 475 [a77] [azg) 475 474 475 475 476] 475 473 473
MS 1t 1155 a2 480 [388) 288] [ass ag [ag3]
Ms 115.9 487 485 482 486 486 490 489 485 488
Curry 120.0 Unknown 522 520 523 520 526 525 527 525 523 525 521 522 520 520 520 525 523 520 521
Moo 1235 Unknown 552 546 548 548 556 552 555 550 552 555 550 563 547 548 J;ts_ _“ §55 550 546 548
8A Went 126.1 573 572 568 571 570 576 [673) [E2d 572 572 568 574 | 568 568 568 572 568 570
BA East 127.1 582 581 (683 _Ig?z]_ [588] 1 581 581 580 581 - 580
9 1203 604 503 I'g'g'g;]l 603 |[go7] | 603 603 603 1601 601 602 603 602 603
S u/s 130.8 Unknown 622 618 820 621 624 | @17 | 620 | 617 617 625 | 617 620 | 816 616 616 621 8617 616 618
ath July 1318 Unknown 632 626 629 630 835 | 628, 831 | 628 628 636 | 628 633 | 627 627 627 631 {628 625 628
94 1387 661 649 650 | [863]{ 650 650 650 [E52] !650 650 650 "1 eso 650 650
10u/s 1243 057 654 [657 663] | 656 | [869], 856 656 656 655 655 855 656 58] 655
1dhs 1353 Unknown 673 667 670 672 675 1667 | 670 | 868 468 676 | 668 670 | 667 667 667 668 668 670 868
1 1365 887 684 681 683 684 684 | [667] | 683 683 683 ~ _GEEJ 682 682 682 684 684 682 682
1 1393 Unknown - - - - 7 INM6 715 715 71§ 727 | 715 714 714 714 714 716 715 712 713
20 1405 730 - - - - 729 729 729 729 fai1 729’ 728 728 728 728 729 729 721 7129
21 (A6) ms 747 - - - = T 746 748 746 746 145 751] | 746 746 746 745 748 ‘ 745 745
21 142.2 755 - - - - 753 753 753 753 753 1551 | 753 752 752 752 752 753 754 751 750
22 1448 788 - - - - 787 787 787 786 787 T;a”;d 786 785 785 785 786 781 787 782 782
NOTES: \ Upstream Boundary of Naturat Simulations Upstream Extent of lce Cover Progression
1.'[:] Indicates locations where maximum river stage equats or exceeds a known 5. All river stages in foet. '
slough threshold elevation. See Exhibits A-T for duration of ovartoppings. .
2. ““Case C" operating guide is assumed for with-project simulations. 8 Win:g;:!;;en;zﬁatum:
3. 1971-72% simulation assumes warm, 4°C reservoir refeases. All other with- }gﬁg ‘.’5;!“;‘:""' -
project simulations assume an “inflow-matching’” temperature policy. - 1982-83 warm

4, Upstream extent of simulated ice cover progression for Watana filling occurs
upstream of River Mile 144.8.




TABLE V

SUSITNA HYDROELECYRIC PROJECT

OCCURRENCES WHERE WITH-PROJECT MAXIMUM RIVER STAGES
ARE HIGHER THAN RATURAL CONDITIONS

Slough or River
Side Channel Mile
Whiskers 101.5
Gash Creek 112.0
6A 112.3
8 114.1
MSII 115.5
MSI1 115.9
Curry 120.0
Moose 123.5
BA West 126.1
8A East 127.1
9 ‘129.3
9 u/s 130.6
4dth July 131.8
9A 133.7
10 u/s 134.3
11 d/s 135.3
11 136.5
Notes:

Watana
Only
OEerating

6/6
6/6
6/6
6/6
6/6
6/6
6/6
6/6
5/6
4/6
3/6
3/6
3/6
3/6
4/6
2/6
4/6

Watana and
Devil Canyon

Operating

6/6
6/6
5/6
6/6
6/6
6/6
2/6
4/6
3/6
1/6
2/6
0/6
2/6
1/6
1/6
.0/6
2/6

2. “Case C" operating guide and “inflow-matching”
reservoir release temperatures are assumed for with-project
sinmulations.

Watana

Fillin

0/2
0/2
0/2
1/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2

1. Por example, 4/6 means that 4 of the 6 with-project simulations
resulted in a higher maximum river -stage than the natural
conditions for corresponding winters.



X Sough s overtepped with project, but net under
simuinterd neturs! conditions for the cerrssponding winter.

(4] Slough ls ovarteppad with simulsted assurat conditions,
but not overvopped with project. '

3. Winter air Temparaweres:
197172 cold
1976-77 veary warm
1961-82 average
1962-83 warm

1. “Coes C* oparsting guids is sswumed for with-project simultions.
2. 1971-72W gimuiation msumes warm, &° C reservolr relesess. All other with-projest
simulistions sssume an “inflow-matching” temperaturs policy.

S T 1 1 ! ] j y I 1)
SUSITNA HYDROELECTRIC PROJECT "TABLE VI
EXPECTED PROJECT EFFECTS ON WINTER SLOUGH OVERTOPPING
WATANA ONLY WATANA AND DEVIL CANYON WATANA
FILLING
- 1908 2001 2002 2020
DEMAND DEMAND DEMAND DEMAND | YR.1 YR.2
8 P § B My gl 5 g glr sl §
Sough or River - b - iy - - & - - -
mwcows W« |5 B B B BB B|5 E B H|F H|E B
Wislekare ms X X 0 [4]
[ ] 4.1 X X X X X X b3
mMeh 1188 X X 0
Ms B 11l.0‘ X X X X X X X X X X x x x
8A Went 121 X X X x x X
8A Eant ma X 0 0 [¢) 0
[ ] 1.3 (4] 0 0 0 0. 0 2] 0
A 1.7 0 0 0 0 [+ ] [+] [} [+]
10ufs 3 0 Q 0 0 0 4] (¢]
1" 18 X X X
LEGEND: NOTES:



faaa

Legend:

Notes:

B
E -
N

3.

TABLE VII

SUSITNA HYDROELECTRIC PROJECT
SIMULATED ICE FRONT PROGRESSION

Starting Date Maximum
at Chulitna Melt~Out Upstream
Confluence Date Extent
(River Mile)
Natural Conditions N
1971-72 * Nov. 5 - 137N
1976-77 Dec. 8 - B 137N
1981-82 Nov. 18 May 10515 137N
1982-83 Nov. 5 May 10 137
Watana Only - 1996 Demand E
1971-72 Nov. 28 May 15 140
1976-77 Dec. 26 April 18 126
1981-82 Dec. 28 April 3 137
1982—83w Dec. 12 Mar. 20 126
1971-72 Dec. 17 Mar. 27 126
Watana Only ¢ 2001 Demand £
1971-72 = Nov. 28 May 15 142
1982-83 Dec. 19 March 16 124
Both Dams - 2002 Demand E
1971~72 Decs 2 May 3 137
1976-77 Jan. 8 April 14 124
1981-82 Dec. 30 Mar. 12 124
1982-83 Dec. 22 Mar. 20 123
Both Dams - 2020 Demand )
1971-72 Dec. 3 April 15 (133
1982~83 Dec. 14 Mar. 12 126
Watana Filling
1982-83 (YR.1) Dec. 23 May 27 1567
1981-82 (YR.2) Dec. 23 May 30 162

Observed natural break-up.

Melt-out date is extrapolated from results when occurring beyond
April 30.

Ice cover for natural conditions extends upstream of Gold Creek
(River Mile 137) by means of lateral ice bridging.

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 conditionms.

“Case C” operating guide is assumed for with-project simulatioms.

1971-72w simulation assumes 4°C reservoir releases. All.
other with-project simulations assume an “inflow-matching”
temperature policy.

Weather conditions:

1971-72: Cold winter
1976-77: Very warm winter

1981-82:
1982-83:

Average winter
Warm winter



SUSITNA HYDROELECTRIC PROJECT TABLE Vil
TOTAL ICE THICKNESS
MAXIMUM SIMULATED VALUES

WATANA ONLY WATANA AND DEVIL CANYON | WATANA FILLING
NATURAL
CONDITIONS 1996 2001 2002 2020 YR.1 YR.2
DEMAND DEMAND DEMAND DEMAND ' .
2
Sdechomst mwewie | 5 5 5 B |55 BES|5E[5ERE|SE| B B
" Whiskers 101.6 E 2 4 3 5 1 3 2 3 5 2 5 1 2 2 41 2 3
Gash Creek -112.0 5 4 4 4 B 3 5 5 6 [ 7 5 2 2 3 4 1 3 4
B8A 1123 6 5 4 5 5§ 3 5 4 @ 5 7 5 3 3 4 4 1 ] 5
8 1141 5 2 4 4 5 3 4 3 4 5 5 4 2 3 3 4 1 3 3
Mmsi 1155 5 2 5 b6 86 2 5 5 4 5 8 4 4 3 4 4 2 3 5
msil 1159 5 3 7 @ 7 4 7 6 6 5 8 4 6 4 6 5 3 5 8
Curry 120.0 g 5 7 4 7 5 8 5 3 5 1 4 1 1 1 4 2 4 8
-—
Moo 1225 -] 10 4 7 5 9 5 8 2 4 6 2 7 1 1] 7 2 5 6
. - [
8A West 126.1 5 2 3 13 5§ 2 3 1 1 5 [ 3 3 1 1 2
8A Emt 127.1 5 2 3 3 a7 2 4 3 3 | 2
9 129.3 4 4 7 68 5 ! 3 1 ] 3 3 2 4
uls 1308 8 3 8 7 5| ! 2 6 3 2! 3 6
i
4th July 131.8 7 1 3 5 5 2 7 3 _ 3_| 1 3
9A 1337 7 1 3 3 6 12 8 3 3 2
10u/s 1343 1m 1 3 a 7 2 9 4 6 2
1Md/s 135.3 6 1 3 5 8 ! 1 2 8 3 3 3
1" 1365 5 1 3 4 al | 2! 5 11 3 4
17 139.3 2 13l 1 4
Upstream Bound
20 1405 e Y 1»_] 12 1 4
Naturat Simulations |~
21 (A6) 1118 K Upstream Extent of 3 ! 2
21 142.2 Ica Cover Progression 1 1 1 1
22 1448 1 1
NOTES:
1. “Case C” operating guide is assumed for with-project simuiations. 4. All ice thickness in feet,
2. 1971-72% simulation assumes warm, 4°C reservoir releases, 5. Winter air temperaturas: "
All other with-proiect simulations assume an “inflow-matching’’ temperature policy. 1971-72 cold
3. Upstream extent of simulated ice caver progression for Watana filling occurs 197677 very warm
upstream of River Mila 144.8. 1981-82 average

1982-83 warm



1. “Case C" operating guide is assumed for with-project simulations.

2. 1971-72Y simuiation 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 accurs
upstream of River Mile 1448,

4. All ice thickness in feet.

5. Winter air temperatures:
1971-72 cold

1976-77

very warm

1981-82 average

1982-83

warm

1 H 3 1 1 B 3 B 1 § 3 ) 3
SUSITNA HYDROELECTRIC PROJECT TABLE IX
SOLID ICE THICKNESS
MAXIMUM SIMULATED VALUES
NATURAL WATANA ONLY WATANA AND DEVIL CANYON | WATANA FILLING
CONDITIONS 1996 2001 2002 2020 Y1 YR.2
DEMAND DEMAND DEMAND DEMAND
saschomsl RveMie | 5 5 B § )5 FEBES|EE[EERE|SE| B B
Whiskers 101.5 5 2 4 3 5 1 3 2 3 B2 5 1 2 2 4 1 2 3
Gash Croek 1120 5 2 4 3 5 1 3 2 2 51 5 1 2 1 a1 2 3
8A 1123 5 2 4 3 5 1 3 2 2 5 1 5 1 2 1 4 1 2 3
8 141 5 2 4 3 5 1 3 2 2 5 1 51 2 1 4 1 2 3
MSi 1165 5 2 4 3 5 1 3 2 1 5 1 4 1 11 4 1 2 3
MSit 1159 5 2 4 3 § 1 3 1 1 5 0 411 4 1 2 3
Curry 120.0 5 2 4 3 5 1 2 0 1 5 0 4 1 1 0] 3 o 2 3
Moos 1235 5 2 4 3 a4 1 2 0 o0 4 0o | a o _gJ 2 0 2 2
BA Wost 126.1 5 2 3 3| 4 01 0 o o 3 l_ 1 0 ' 2
‘8A East 127 5 2 3 3 a[ T F-_-_ 3 31 1 [ 2
9 1203 52 3 3 3| 1 3 3 1 1 2
9u/s 1308 5 2 3 3 3. 1 4 2 0! 1 2
4th July 1218 5 1 3 3 2 1, 4 2, 0] 1 2
9A 133.7 5 1 3 2 2y 1o 4 1 1 2
10u/s 1343 § 1 3 2 2 0 3l 1 1 2
1dh 135.3 4 1 3 2 2 0 3 0 1 2
1 1365 4 1 3 2 1, lo 3 0 1 2
7 33 | o.| : 2, 0 2
20 1405 Upstresm Boundary { | 2 0 2
21 (a6) 141.8 Naturai Simulations ‘t Unstraem Extent o ; o 2
2 142.2 ice Caver Progression 0, 0 1
22 1248 0 1
NOTES: -
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