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SUSITNA HYDROELECTRIC PROJECT
INSTREAM ICE SIMULATION STUDY
FINAL REPORT, OCTUBER 1934
DOCUMENT NO. 1986

ERRATA

TEXT

a)

b)

c)

d)

e)

t)

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 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 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 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).



Slough or
Side Channel

Whiskers
Gash Cresk
6A

8

MS I

MS 11

Curry

8A West
8A Esst

Qu/s
4th July
9A
10u/s
1M d/s
1

17

20

21 (A6)
2

22

River Mile

1015
1120
123
1141

1165
115.9
120.0
1235
122.1
1271
12903
1308
1318
1337
1343
136.3
138.5
1252
1405
1418
142.2
1448

SUSITNA HYDROELECTRIC PROJECT TABLE IV
MAXIMUM SIMULATED WINTER RIVER STAGES
NATURAL WATANA ONLY WATANA AND DEVIL CANYON .:ﬁ{,wa
CONDITIONS 1996 1 2 20
DEMAND DEMAND DEMAND DEMAND YR1 YR 2

Do | 8 5 0§ 8 e B g % Y 8 R g 3 g
5 5 B § 58 8 § 3 5 8 5 £ 8 § 5§ § 3
267 Bes] ee [3e8] [E67) ) GO G G G7) G2 9 371] [368) [369] [36g] 372] [B70 %7 367
Unknown 456 465 455 456 459 457 460 459 460 459 481 458 456 456 457 459 457 456 455
{Upland) 450 457 457 459 462 460 462 462 463 461 463 460 459 458 460 461 459 457 457
478 474 472 4712 474 4715 475 474 475 475 [a8) 415 473 473
2 fgd] 4so (489 (@64 [is0) [486) [B8) [ase] [2g) [s7 (9 (g (se2) 481 [83)
@ 485 482 486 486 [a82) [a30) 485 486
Unknown 522 520 523 520 " 526 526 527 525 523 525 521 522 520 520 520 526 523 520 521
Unknown 552 546 540 548 556 552 B85 550 552 565 550 553 547 548 545 | 555 550 546 548
573 572 588 571 570 Ezd s72 s72 F“—_ 574) | 568 568 s68 572 568 570
582 581 [82) —[ﬁ_ [588] | 581 581 580 581 [5as) — 580
604 605] 603 505) 609 | 603 j[Ba7) | 603 03 [Eid) | 603 [6%6] ' 601 601 602 603 602 603
(,.'*m 622 €18 620 621 624 (617 | 620 | 617 17 625 | 617 620 | 618 616 618 621 1617 616 618
Unknown 632 626 620 630 035 | 628 | 831 | 628 628 636 ! 628 633 | 627 627 627 631 | 628 625 628
861 e40 [651] [651) Eﬁ]'m 853)| 650 650 650 [B52) | 650 650 650 " [6B1 eso 650 650
057 854 [657 K63 | 656 | [@69)| 856 656 856 655 655 655 [657) ess 655
Unknown 673 667 670 672 675 1667 | 670 | 668 668 676 | 668 670 667 667 667 668 668 670 668
87 884 681 683 684 658) | 084 | [B87]| o83 683 683 685 682 682 682 684 684 682 682
Unknown - - - - N7 iNs M5 7186 715 721 | 15 74 714 N4 4 715 715 nz2 13
730 - - - - 129 720 7120 729 Fa1 728 728 728 728 728 129 129 721 129
747 - - - - T 746 146 746 146 745 (5] | 748 746 748 745 748 747 745 745
756 - - - - 753 753 1763 753 753 (58] | 753 752 752 752 752 753 754 751 750
%8 - 0 M WY 78 %) 67 788 785 785 785 786 87 787 782 782

NOTES: \upm.m Boundery of Natural Simulations \‘ Upstream Extent of Ice Cover Progression

1 D Indicates locstions where maximum river stage equals or axcesds a known
slough threshold elevati See Exhibits A T for duration of overtoppings.

2. "Case C" cperating guide is assumed for with-project simulations. 197172
3. 1971.72% simulation sssumes warm, 4° C reservoir raleases. All other with e
project simulations assume an “‘inflow-matching’’ temperature policy. 1982.83

4. Upsiream extent of simulated ice cover progression for Watana filling occurs
upstream of River Mile 144 8.

5. All river stages in fest.
6. Winter air temperatures:

cold

very warm
sverage
warm




Slough o

TABLE V

SUSITNA HYDROELECTRIC PROJECT

OCCURRENCES WHERE WITH-PROJECT MAXIMUM RIVER STAGES

ARE HIGHER THAN RATURAL CONDITIONS

r River

Side Cha

Whiskers
Gash Cre
6A

8

MSII
MSII
Curry
Moose

BA West
8A East
9

9 u/s
4th July
9A

10 u/s
11 d/s
11

Notes:

nnel Mile

101.5
ek 112.0
112.3
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

Watana
Only
Operating

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/é
2/6
1/6
1/6
.0/6
2/6

Watana

Filling

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

2.

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

simulations.
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EXPECTED PROJECT EFFECTS ON WINTER SLOUGH OVERTOPPING

SUSITNA HYDROELECTRIC PROJECT

WATANA ONLY

WATANA AND DEVIL CANYON WATANA
FILLING
1996 2001 2002 2020
DEMAND DEMAND DEMAND DEMAND | YR1 YR.2
L]
E 4
R R B B RIR B[R R 8§ 8|R 8|8 W
5 B 8 ¥ 5|5 E[E B o® N[ F|E® 3
x X o 0
X X X X X X
X X [+]
X X X X X X X ) 4 X X X X X
) § X X X X X
X 0 0 0 [+]
] 0 0 [+] o 4] 0 0
0 o 0 0 0 0 o 0
0 o 4] [+ 0 0 [¢]
X X X
NOTES:

x Bough b overtopped with projest, but ast under
simuisted netersl condit.om for the cerveapending wines

o Bowgh le overtopped with smesioted elrsl concitions,

Bt met aversopped with propset.

1. “Case C** opersting guide is sssumed fer with-project simslations.

2. 197172 o~ slesion sssumes warm, 4° C reservolr relessss. AN other with-projest
simulstions sssume an '‘intiow -matching’ temge- sturs podicy .

3. Wi oir T
197172 cold
1976-77 wery werm
198182 aversge
198283 wem

TABLE VI



TABLE VII

SUSITNA HYDROELECTRIC PROJECT
SIMULATED ICE FRONT PROGRESSION

Starting Date Maximum
at Chulitne 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 10315 137N
1982-83 Nov. 5 May 10 137
Watana Only - 1996 Demand -
1971-72 Nov. 28 May 15 140
1976-77 Dec. 26 April 18 126
1981-82 Dec. 28 April 3 137
1982-83u 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 £
1971-72 Dec. 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 E 1
1982-83 (YR.1) Dec. 23 May 2 E 156I
1981-82 (YR.2) Dec. 23 May 30 162
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 Mile 137) by means of lateral ice bridging.

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

2. 1971—12" simulation assumes 4°C reservoir releases. All.
other with-project simulations assume an "inflow-matching”
temperature policy.

3. Weather conditions:
1971-72: Cold winter 1981-82: Average winter
1976-77: Very warm winter 1982-83: Warm winter



SUSITNA HYDROELECTRIC PROJECT

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
3

~ o~ o~
— S EEAEREEENEE NSRRI
Sdechent  Mwwmbe | 5 S 3 E |55 BES |58 |5588 |58 8 B
Whiskers 1018 5 2 4 3 5 1 3 2 3 5 2 5 1 2 2 4 2 k]
Gash Cresk 1120 5 4 4 4 § 3 65 5 8 5 7 5 2 2 3 4 1 3 4
B8A 1123 6 5 4 5 5 3 5 4 6 5 7 5 3 3 4 k] 1 5 5
8 1141 5 2 4 4 5 3 4 3 4 5 § 4 2 3 3 (O | 3 3
MSH 1168 § 2_5 5 6 2 5 5 4 5 8 4 4 3 a 4 2 3 5
MS)| 159 5 3 71 8 7 4 7 8 8 5 8 4 6 4 8 5 3 5 8
Curry 1200 8 5 7 4 7 5 8 5 3 5 1 4 1 1 4 2 4 8

.
Moose 1238 10 4 71 5 9 5 8 2 4 6 2 7 i 1] 7 2 5 [}
. S
BA West 126.1 5§ 2 3 13 § 2 3 1 1 5 [ 3 3 1 2
. i e i s
BA East 1271 g 2 3 3 af 2 'l 3 3 1 2
|
[ 1293 86 4 7 8 5 3] 6 3 3 2 4
|
Buls 1308 8 3 8 7 s| ! 2 6 3 2! 3 6
|
ath July 1318 7 1 3 5 5 | 2 7 3 }J 1 3
9A 1337 7 1 3 3 [ I 2 8 3 3 )
10u/s 1343 "m 1 3 4 7 ‘ 2 9, ] [ z
11d/s 135.3 6 1 3 5 6! | 2 8 3 3 3
l

n 136.5 5 1 3 a a| | 2! 5 1 3 4
17 1393 | 2| 13! 1 4

Upstreem Bound
20 1405 e of >y 2_] 12 1 4

Natural Simulations |~ \
21 (a8) 1418 R 3 ! 2
21 142.2 Ice Cover Progression 1 | 1 1
22 1448 1 1

NOTES:

1. “Case C* operating quide is assumed for with-project simulations, 4 All ice thickness in feet

2. 1971 72% 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

5

Winter air temperatures
197172 cold
197677 wvery warm
1981 B2 average
1982.83 warm

TABLE Vil



SUSITNA HYDROELECTRIC PROJECT

SOLID ICE THICKNESS
MAXIMUM SIMULATED VALUES

WATANA ONLY WATANA AND DEVIL CANYON | WATANA FILLING
NATURAL
CONDITIONS 1996 2001 2002 2020

DEMAND DEMAND DEMAND pemano | YR! YR2
- sr 8 8leresgd|log]|lszsalns| 3 3
SceChast Rwwmie | 5 5 R |55 BES (58|55 |5E| B OB
Whiskers 1015 5 2 4 3 5§ 1 3 2 3 5 2 5 1 2 2 4 2 3
Gash Creek 1120 5 2 4 3 5 1 3 2 2 5 1 5 1 2 1 4 1 2 3
8A 1123 5 2 4 3 5 3 2 2 5 5 2 1 PR 2 3
8 141 5 2 4 23 5 1 3 2 2 5 1 5 1 2 1 4 2 3
msi! 1165 5 2 4 3 B 1 3 2 9 5 1 a1 1 4 2 3
MSil 1160 6 2 4 23 5 1 3 1 1 5 0 a1 1 a0 2 3
Curry 1200 5 2 4 13 5§ 1 2 0 1 5 0 « 11 0| 3 o 2 3
Moose 1235 5 2 4 3 4 1 2 0 o0 a o |l & o0 _oJ 2 0 2 2
8A Wert 120.1 & 2 3 3 4 0 1 0 0 % 3 I—— 10 1 2
8A East 1271 5 2 3 3 3 r-w Y . 3! N 1 2
9 1203 5 2 3 3 3 1 4 3 1 1 2
9uls 130.6 5 2 3 3 al s 2 o/ 1 2
ath July 1318 8§ 1 3 3 2 i 4 % ) 0| 1 2
9A 133.7 5 1 3 2 2, .0 4 1 i 1 2
10u/s 1343 g 1+ & 2 2 0 3! 1 1 2
1d/is 136.3 4 1 3 2 2 o 3 0 ! 1 2
" 1365 4 1 3 2 Lo 3 0 1 2
17 s | o| 2 | 0 2
0 1405 i niid T Y 2 0 2
— Tika Natural Simuiations T:‘ Sk : o 2
2 142.2 Ice Cover Progression 0! 0 1
22 1448 0 !

NOTES:

1 “Case C” operating guide is asumed for with project simulations

2. 1971.72% 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 tilling occurs

upstream of River Mile 144 8.

4 All ice thickness in feet

5. Winter air temperatures
197172 cold
197677 very warm
1981 82 average
198283 warm

TABLE IX
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