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PROJECT (FOR COMPARISOI

-----SIMULATED TEMPERATURES
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NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGE 2 OF 3-STAGE
PROJECT

4. AVERAGE WEEKLY VALUES

5. E-VI FLOW REQUIREMENTS
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TEMPERATURES
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50 FEET, 2 LEVELS OF SHUTTERS
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ALASKA POWER AunlORlTY

SU91HA. HY()O(J(uctrnc f"flOJEcr

SIMULATED SUSITtlA
RIVER TE\.IPERATURE8

RIVER "'llE 130
STAGE II
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-----\- I' -FIGURE E.2.4.175
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NOTES:
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1. CLIMATOLOGICAL AND

I- HYDROLOGICAL OAT A
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE

,e j I •\ ! ~V
MATCHING POLICY FOR

L a ! ,', MULTI--LEVEL INTAKE

'''... ! "'.~ I
3. STAGE 2 OF 3-STAGE
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PROJECT
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5. E-VI FLOW REQUIREMENTS
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BY SNTEMP FOR PERIOD

" ",\\ i \ ' ' I DECEMBER-MARCH SHOULD
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J TEMPERATURES UNDER AN
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ICE COVER (SEE RIVER ICE
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NOTES:

ClIMA TOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

STAGE 2 OF 3-STAGE
PROJECT

AVERAGE WEEKLY VALUES

E-VI FLOW REQUIREMENTS

TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
NOVEMBER-APRIL SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE
SIMULATlONS)

LEGEND

--- DEVIL CANYON DRAWDOWN OF
50 FEET, 2 LEVELS OF SHUTTERS
-PROPOSED PROJECT

FOR COMPARISON WITH

----- DEVIL CANYON DRAWDOWN OF
9 FEET, 2 LEVELS OF SHUTTERS

--- DEVIL CANYON DRAWDOWN OF
50 FEET, 3 LEVELS OF SHUTTERi
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NOTES:

1. SIMULATIONS WERE MADE FOR
FINAL STAGE OF TWO-STAGE
PROJECT (SAME AS STAGE Ill)
FOR STAGE II ENERGY

I /\! DEMANDS AND ILLUSTRATE
i / \ A ~ ........ " TEMPERATURE DIFFERENCES FOR

)(. \/ i \ WET, DRY AND AVERAGE FLOW
i ~ "~",+. \ CONDITIONS

<
.. I j .,/ / )--:~.- \

• ..-.'...•,: • • .,' /' I \'.. '\'. 2. SIMULATIO.NS WERE MADE FOR
, ...!.• / r-; .'\. ~ CASE C FLOW REQUIREMENTS

••-' i~....... '.' '\ . PRIOR TO APPLICANTS
.••• \ \'. DEVELOPMENT OF CASE E-VI •

•\,\. .~. OF COMPARISON
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2. SIMULATIONS WERE MADE FOR CASE
C FLOW REQUIREMENTS PRIOR TO
APPLICANTS DEVELOPMENT OF
CASE E-VI. THIS DOES NOT AFFECT
VALIDITY OF COMPARISON.

..
\

NOTE:

1. SIMULATIONS WERE MADE FOR FINAL
STAGE OF TW'O STAGE PROJECT
(SAME AS STAGE III) FOR STAGE II
ENERGY DEMANDS AND ILLUSTRATE""
TEMPERATURE DIFFERENCES FOR
"WET, DRY AND AVERAGE FLOW
CONDITIONS DOWNSTREAM OF
TALKEETNA.

WEATHER CONDITIONS
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NOTE:
!

SIMULATIONS WERE MADE WITH CASE C
F~OW REGIME BEFORE APPLICANT ADOPTED
CASE E-VI. THIS DOES NOT AFFECT VALIDITY
OIF COMPARISONS BETWEEN DIFFERENT I

M,UI,JI-LEVEL INTAKE OPERATING POLICIES
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NOTE:

SIMULATIONS WERE MADE WITH CASE C
FLOW REGIME BEFORE APPLICANT ADOPTED
CASE E-VI. THIS DOES NOT AFFECT VALIDITY
OF COMPARISONS BETWEEN DIFFERENT
MULTi-LEVEL INTAKE OPERATING POLICIES

NATURAL

CASE C INFLOW TEMPERATURE MATCHING

CASE C WARMEST WATER MULTI-LEVEL INTAKE

CASE C WARMEST WATER EL. 1800 & MULTI-lEVEL INTAKE
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CASE C WARMEST WATER HIGH INTAKE TO D.C. CONE VALVES
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5. DEVIL CANYON DRAWDOWN
OF 50 FEET - 2 LEVELS
OF SHUTTERS

LEGEND
- SIMULATED NATURAL

TEMPERATURES

---- - SIMULATED
TEMPERATURES E-VI
FLOW REQUIREMENTS
PROPOSED PROJECT

--- SIMULATED
TEMPERATURES E-I
FLOW REQUIREMENTS
(FOR COMPARISON)

4. AVERAGE WEEKLY VALUES

NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGE 2 OF 3 STAGE
PROJECT
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ALASKA POWER AUTHORITY

SUSIlH>\ IfroAoHre'nIC F"AOJEcr

SIMULATED SUSITNA
RIVER TEMPERATURES

RIVEn MILE 1l1D
STAGE II
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At.A8J(A POWER AUTIlOf11TY

su;rtNA 'fTl)f\Q{l(CfRtC MlO.LC'

SUIULATI!D 8USITNA
R'VER TE&lPERATURI!S

RIVI!R &I.LE t3D
STAGE II
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5. TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
DECEMBER -MARCH SHOULD
BE USED WITH CAUTION AS
AN ICE COVEA MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER

6. DEVIL CANYON DRAWDOWN
OF 50 FEET- 2 LEVELS
OF SHUTTERS

LEGEND

__ SIMULATED NATURAL

TEMPERATURES

-- -- - SIMULATED
TEMPERATURES E-VI
FLOW REQUIREMENTS
PROPOSED PROJECT

--- SIMULATED
TEMPERATURES E-I
FLOW REQUIREMENTS
(FOR COMPARISON)

NOTES:
1. CLIMATOLOGICAL AND

HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT1982

2. INFLOW TEMPERATURE

MA TCHING POLICY FOR

MULTI-LEVEL INTAKE

3. STAGE 2 OF 3 STAGE

PROJECT

4. AVERAGE WEEKLY VALUES
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AlA8IV.,POWER AUTHORITY

SUSflNA tfyonD£l£ctRtC mo.a;CI

S,MUlA TED SUs.T"A
R'VER TEMPERATURES

R'VER MilE 100
STAGE II
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5. TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
NOVEMBER-MARCH SHOULD
BE USED WITH CAUTiON AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE
SIMULATIONS)

LEGEND

-- SIMULATED NATURAL
TEMPERATURES

----- SIMULATED
TEMPERATURES E-VI
FLOW REQUIREMENTS
PROPOSED PROJECT

--- SIMULATED
TEMPERATURES E-I
FLOW REQUIREMENTS'
(FOR. COMPARISON)

NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGE 2 OF 3 ,STAGE
PROJECT

... 4. AVERAGE WEEKLY VALUES
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NOTES:
1. STAGE II SIMULATION BASED ON CASE

E-VI FLOWS, STAGE Jr ENERGY
DEMAND, INFLOW MATCHING
TEMPERATURE POLICY

2. NATURAL CONDITIONS NOT SIMULATED
UPSTREAM OF RM 140.

3. 3000 cfs REPRESENTS TYPICAL WINTER
FLOW UNDER NATURAL CONDITIONS

LEGEND:

......_- NATURAL CONDITIONS

............ STAGE II OPERATING

III NATURAL SLOUGH BERM ELEVATION
SEE TABLE E.2.4.23
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'SIMULATED RIVER ICE CONDITIONS
STAGE.ILvs. NATURAL

'1981-82 WEATHER CONDITIONS
CASE E-VI FLOWS '
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NOTES:
1. SIMULATIONS BASED ON STAGE IIENEHGY

DEMAND, INFLOW MATCHING TEMPER
ATUHEPOLICy.----------------

2. 3000 cfs REPRESENTS TYPICAL WINTER
FLOW UNDER NATURAL CONDITIONS
AT FREEZE UP.
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SUSP.! SED. CONEENTRATrON IMG/LI
CONCENTRATION AT WAT~ (MOIL 1;(0-3 M)
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NOTES

2. SIMULATIONS WERE MADE WITH

1, SIMULATIONS WERE MADE
FOR lATE STAGE III
ENERGY DEMANDS AND
IllUSTRATE TEMPERATURE
DIFFERENCES FOR WET I DRY
AND AVERAGE CONDITIONS
DOWNSTREAM OF TALKEETNA

..

-'v',
\.

._~\",:. \
~ '\

'''.',. ~ CASE C FLOW REQUIREMENTS

\,,'~ BEFORE APPLICANT DEVELOPED

\ '\ CASE E-VI. THIS DOES NOT
\\ AFFECT VALIDITY· OF COMPARISON.
\-, '\
\~ ,

\\ \
\'\1982 AVERAGE FLOW

1981 HIGH FLOW
1974 lOW FLOW.
1971 AVERAGE FLOW

./\/\
i /'-'/ ,,;_..

, III
j/ / /

/ j /
/ : /.. WEATHER CONDITIONS:

//
/ :-,,-

IfMAY I JUNE I JULY \ AUG I SEPT I OCT 1--,
0-r---'rt I I I I I I I I I I I I I I I I I I I I I I I

30 35 40 45 ·50 1 5

WATER WEEK SUSITNA RIVER TEMPERATURE AT RIVER MILE 130
WATANA AND DEVIL CANYON OPERATING

FIGURE E.2.4.273



i,1
,

11

10

12

2. SIMULATIONS WERE MADE WITH
CASE C FLOW REQUIREMENTS
BEFORE APPLICANT DEVELOPED"

.~

CASEE-VI. THIS DOES NOT
AFFECT VALIDITY OF COMPARISON

NOTES

1. SIMULATIONS WERE MADE
FOR LATE STAGE III
ENERGY DEMANDS AND
ILLUSTRATE 'TEMPERATURE
DIFFERENCES FOR WET. DRY
AND AVERAGE CONDITIONS
DOWNSTREAM OF TALKEETNA

\~~.\

\/~ \.
\.,/ \

WEATHER C!O~DITIONS:
I !
I i I

----.~,.:1982 AVERAGE ~LOW
------; ! 1981 HIGH FLOWI . I

- ---i-11974 LOW'FLOW
- .. - _.,- I 1971 AVERAGE FLOW

./" ... ' ........ "

/.

.-!J
/1

/

/.
/

4

~

7

8

2

9

::E
e(
w
a:
l
f/)

w
a:
::;)' 6
l-
e(
a:
w
Q. 5
::E
w
I-

-~

1

40 j 45

WATER WEEK

35

0 i ' I I I I I I h
I j I i I I i I I I I 1 'I i I I i I I I I I I I I I I

30 50 1 5

SUSITNA RIVER TEMPERATURE AT RIVER MILE 84
WATANA AND DEVIL CANYON OPERATING

:'----'.-~-__'--~-~-~-,--~----~---~-~-...J.._-..~.-'______-, i - -,

FIGURET2.4.274



150-r--------------------------------..,

140

Z
o
~_ 130
U W
o::::!
-l~

!- 0: 120
Zw
0>
0:-
u..~110
w
u

100

-- - ICE FRONT

-- - aGc ISOTHERM

.~,. :-~~. -• .--.... \\ '''-JV(~EARLY STAGE III
'--';' " ".. ",,"
I.. '7\'"''
I J / ,"I f- " ,
I .. ,~. .~ •••••~" ~1·".(:" ~: '6'" •••: •• \. P# •• • ...-\, , "
I a..~,:· . \ ~" ,
I JI ....¥ "'~ ~,' .•••~ LATE STAGE III
':... +. ~~.. ..,
I • '. • ~ '..'. . .-- .... .. "
I. II • ., ''-.: \-u••i:"

90 -+-----.......-----.,..------r-------,------r------;
NOV DEC JAN FEB MAR APR

140130

3/

120
RIVER MILE

110

REFERENCE LINE:,..--

I 3000 cfs OPEN WATER SURFACE PROFILE-

I
I

"LATE STA 31 III. /
EARL Y pTA ~E III

j
A
J"

...."II!"" --r-~ ~

~·-1-·-· -'"
,

","""" .;t""'S.....I, V \.--.-- ,~ II l/~ ' .. I ,;'_M. ..
"

......... ,,- "'- --- ..- I'~ .~ .... -,~ (.f-< ~
_..~.. I-l " ....., "', l"'"

I I I
100

w 14
<.9 12«
!-en 10
0:w_

8>!--wO:w 6
~!:!::.
::::> 41-1 ~

l I x 2«
~ 0

0

140130120

RIVER MILE

110

i'..I'\.

--"" "\. / \
I ......

" '--
..... _,

~--_.. - ....1\...---_._.- -I--
" ~ ... ' ....

I I I

NOTES:
1. STAGE. III SIMULATION BASED ON CASE

E-VI FLOWS, LATE STAGE III ENERGY DEMAND,
INFLOW MATCHING TEMPERATURE POLICY

2. NATURAL CONDITIONS NOT SIMULATED
UPSTREAM OF RM 140.

3. 3000 cfs REPRESENTS TYPICAL WINTER
FLOW UNDER NATURAL CONDITIONS

UP

LEGEND:

--- NATURAL CONDITIONS
___ a LATE STAGE III OPERATING

II NATURAL SLOUGH BERM ELEVATION
(See Table E.2.4.23)

_ •• - EARLY STAGE III OPERATING

I FIGURE E.2.4.275

SIMULATED RIVER ICE CONDITIONS
STAGE III vs. NATURAL

1981-82 WEATHER CONDITIONS
CASE E-VI FLOWS



150....,..-------------------------------...,

140-

..

APR

140

I
140

-- ..---.

._.. -- _..

MAR

. _. - --

I
130

130

2/

'-

FEB

LEGEND:

---'CASEE-1FLOWS

,------ CASE E-Vl FLOWS

• NATURAL'BERM OVERTOPPING
ELEVATION (See Table E.2.4.24)

I:
I)

'(
.J

I.

J

I
1

::
I

I]
SIMULATED RIVER ICE CONDITIONS·

1981_82WSE~AT~EE~1CONDITIONS Ii
CASE E-1 vs. CASEE...VI .

JAN

120
RIVER MILE

120
RIVER MILE

DEC

110

REFERENCE LINE·

NOV

100

.--3000cfs OPEN WAfER SURFACE PROFILE-
4

2

0

8
.1,-.1

6 ".• " -., "- 1 / ~ 1/
4

...... .._.~
~ ;.""- II ~ ,

""I
,

2
n
~._.- .. _-~.--- ... I •.. .. -- . ..... I I

90_+-----..-------.-------...------.------.--------1-

1

1

100

w
~«
!i;
a:w_
> I- wa: w
2!:::.
::::>
2
X«
2

NOTES:
1. SIMULATIONS BASED ON LATE STAGE III

ENERGY DEMAND, INFLOW MATCHING
TEMPERATURE POLICY;

2. 3000 cfs REPRESENTS TYPICAL WINTER
FLOW UNDER NATURAL CONDITIONS
AT FREEZE UP.

FIGURE E.2.2.276

Z
o
~ _ 130
U W
O::::!
-'2
I- a: 120
Zw
0>a:-
u.~ 110
w
u

wS2 i= 1O~-'-T-----------rT_r-n---.,._-_r-__r__,___,__,__r___r_,__.,._.,.__r-r_T,___n

~lli8:...+-+-------------------I-+-+--lH----1---+-:...+:...+-4-4-+--++--1--1--+--l-++---H
I-!:::.
0(f.)6-+--+------------1H--+---++---+---+--+--+--l--l--+--+-+-+-+--+---+-+l---HI-(f.)
2 w 4

-- ...... ------. .. ..::::>Z- _1_
2::'::: "-

l~ ~ ~_._.-;-.-..
100 110



i__

~. 1.£V[L I -.

IIaH: ~YE
'liPILillAV

300 I I I r I I I I I I I I I 300

~

~~~ I I I I I I II I I I ~~

--p
."

/" I If\X r "'"

. "

=.,,7 /.R. r lIIi\] ~ -Ij\,t;, •

.,

200~
""D.
~

ISO 0

n

~
100 •

I

~ 50 ~
r--

0
• .. • ,,,..n • .....,. I OCT

'.

, .,

I I

.J,

, I I.. .. I
' ,

" I ' ,• •
.L-.A.., •
r-t'

--- I

+---&

,
" I \'

1..-!

. I' .,- " I~

I
,

, ,
.,...-Y

L I , I

I

, I

j I

,--,

I .:

...--.

•

~

..AH I FEB

~

DECNOV

p

GOi I jSszt=''l I-=~T/ I ifi3~l"::'" ii~.--..,.......,..,r ,I I, I ,I ~

Q. • I I II I.ft 4ft ..

~,ooi I I I I I I: • .. ~

""'" 17 ~ ____

~l501=_i ~ FT- --~r :... ... ~
U. I I • I I I ~I,
r1 I I I I I I iJ,!o i ~"

1981 1982

LEC£ND. FLASKA POWER AUTHCflITY

NOTES.

PREDlCTED DUTFUJJ SLGP .6ED. CONCENTRATION I MG/L1
lNFLOW SUSP. SED. CONCENTRATION AT WATANA (MGILI
(0-3 ONLY)

1.SUSPENDED SEDIMENT INFLOWVALOES REPRI;SE~T

THE 0-3 M RANGE AND ARE 15% OF THE TOTAL SUSPENDED SEDIMENT INFLOW.

6l.Iilf~ FRO.£CT I lJtftCiIt l1IJlO.

STAGE IU-OEVICCAIIJVc:rfi
OUTFLOW SUSPENDED

SOLIDS (0-10 MICRONS)
AVERAGE YEAR

.mZA-EElASCO JlINT IlENTlRE

I:Mlt..... 1u.I'~:U. I" oUl -, Cl-CIlQ..Oli

FIGURE E.2.4.277



I

!

~
,

J 'IJ: I ,.~
*-~ I I I i

I

L£V£L I

-IE'~E- I I

n
oz
\)

1-1110'

~'
\ --. -
• 3:

, 50 I;)

V". r-

2IiD

==1 l
\..
I I

it I .200~

: : I =l :u
. I m

I • ISO gJ

..u..

'to,' I

, tv f

'.

\'

~

TIT

.,

I n' I

~
~

I I,
......,

or

I I

,
T

.......... ,
I ~

R -==="__ L.~- ___
L , -1- .... .. ' 1

APR i I HAY

...:..;...::..

I I !
i ! 1 !
I I

tEf1 :

!

I 1
I
;

4-i! i, ,

==1
i I
r

I

-I !jj
r
+

I
--+- I,

I

NOV I' DEC

--
...J

dZEO
r.

~-
--

---
I ._-

200
U

~-Z
CJ 1---U

0150
1--W

(J)

n
UJ
~IOO

§
50

1S82
- 1983

LEC£NDI ALASKA POWER AUTHORITY

HARZA-EBASCO JOINT VENTURE
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SOLIDS (0-10 MICRONS)
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NOTES I 1. SUSPENDED SEDIMtNT INFLOW VALUES REPRESENT THE 0-3 M
I ' .: I
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FRAZIL-~~
ICE

PHOTO E.2.2.1 FRAZIL 'ICE UPSTREAM FROM WATANA

NATURAL
LODGEMENT
POINT..............=

PHOTO E.2.2.2 ICE COVER DOWNSTREAM FROM WATANA SHOWING.
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PHOTO E.2.2.3 SLOUGH 9 APPROXIMATELY 3500 FEET
UPSTREAM FROM SLOUGH MOUTH,DECEMBER 1982

PHOTOS E.2.2.5
E~2.2.6

E.2.2.7
E.2.2.8

PHOTO E.2.2.4 SLOUGH 8A FREEZE-UP, DECEMBER 1982

MOUTH
SLOUGH8A





PHOTO E.2.2.6

PHOTO E.2.2.5 SLOUGH 8A NEA:R LRX -29 LOOKING UPSTREAM

PHOTO E.2.2.6 SLOUGH 8A
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PHOTO E.2.2.7 SLOUGH 8A SHOWING FLOODING DURING FREEZE-UP
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