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BORROW/QUARRY SITE 

NOTE• 

I. PROPOSED SOURCE OF IMPERVIOUS 
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2. PROPOSED SOURCE OF AGGREGATE AND 
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STAGE III: ONLY. 

4. REQUIRED EXCAVATIONE WILL SATISFY 
ALL STAGE I ROCKFILL REQUIREMENTS. 

a 2 MILES 
~~;;;;m;J 

F!G~RE E.2.4.1 



r 1 

n 
[j 

n 
t~ 

l j 
l' 1 

I 
,,] 

f l 
~ "J 

J 

f__j 

i I 

... • OMITTED C..ONTriL'RS 
FOR CLARITY , 

WATANA 

------:--__:__·_·-8-0~R.R, .. OW SITE D 

, . ·---~· -r~ 
--L·-­,,, 

,/',,.· 1"-
/ ·· .... 

/ 



/] 

.· r 1 

•·[j 

. ::! .'! 
::';. i 

': . 

. , I' 
.'.:;' I J 

I 1 

··[] 

IJ 

','I 1 

tJ 

Ll 

0 

8 
.,; ..., 
.... 
.... 

N 3,224,000 + 

',' 

.... ~ 

8 
0 

" ..., 
.... 
w. -r-

~. \ 
:: 

'· 

REFERENCE . S. BASE MAP FROM COE R ,1978 -I" • 200' 
BM,I981-1"•40 'WATANA TOPOG 

COORDINATES IN ~~~~S),MANUSC~II~.E~IL CANYON=~~~· SHEET 6 B II OF ,ALASKA STATE VOIR MAPPING 26 PLANE (ZONE 
4

) ,FLIGHT 

0 

g_ 
"' "' .... 
w 

+ 

0 
0 
0 
0 
"' .... .... 

WATANA 
BORROW SITE E 

0 
0 
0 
ai 
N .... 

PORTIONS O DEVIL C F BORROW SITE 2 ANYON RESERVOIR LIM~~S WITHIN THE PROPOS 

· MATERIAL · ED 
AND AIR LIMITS BASED ON 
BORRO PHOTO INTERPR FIELD EXPLOR INVEST~A~';;ERIALS SUB~~~~ON. FINAL LI~~~~N, MAPPING 

NS. TO RESULTS OF 

3. CONTOU OF DESIGN 

R INTERVAL ' 
REFERENCED BASE 25 • TRACED AND/ MAPS. OR REDUCED 

4. PHOTO TA FROM 
KEN AUGUST, 1981 

5. BORROW . 
FILTE SITE E IS A R .MATERIAL AND /OTENriAL SOUR ON CRETE AG C E OF GREGATE, 

SCALE 
0 400 ~OOFEET 



, I 

I . 

I I 
I J 

: 1 
I i 
i I 

' l 
, I 

I 

I 
I 

I I 

1-l 

I I 
I ; 

I ; 

I l 
I I l ~ 

I I 
lJ 

! I 
I 

.) 

I 

50 

40 

~ ....... , 
en --~ 
u. 

\ (,J 30 
0 
0 

\ 0 

LIJ 
(!) 
a: 
<( 
:X: 
(,J 20 rn 
0 

10 ----------------- ---------

0 

5 10 

LEGEND: 

AUGUST 1958 FLOWS 

...(!L FILLING SEQUENCE I, AUGUST 1958 
FLOWS -WATANA MINIMUM STORAGE 

@ CRITERIA VIOLATED . 

-· •- FILLING SEQUENCE 2 1 AUGUST 1958 
FLOWS- WATANA CAPABLE OF 
ABSORBING HYDROGRAPH 

15 

AUGUST 

20 25 30 

NOTES: 

I. WATANA FLOW ASSUMED TO BE 84% OF 
GOLD CREEK FLOW. 

2. RESERVOIR FILLING CRITERIA EXCEEDED 
WITH SEQUENCEQ) . 

3. NEGLIGIBLE CHANGE .IN DAM HEIGHT 
DURING FLOOD EVENT 

4. MAXIMUM RELEASE AT WATANA 31,000 CFS 
(COMBINED POWERHOUSE AND OUTLET 
FACILITY DISCHARGE). 

FLOW VARIABILITY AT GOLD CREEK 
DURING WATANA FILLING 

FIGURE E.2.4.4 
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1. CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

E~VI FLOW REQUIREMENTS 

TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
DECEMBER-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) 

SIMULATED NATURAL 
TEMPERATURES 

SIMULATED TEMPERA TUREl 
PHASE 1 OF TWO STAGE 
PROJECT (FOR COMPARISC 

SIMULATED TEMPERA TUREl 
STAGE 1 OF PROPOSED 
PROJECT 

MAY JUN JUL AUG Sf.:pt OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

' 1981 I I : 1982 

AlASI\A POWER AUTIIORITY 

.-~~~~~{!~!·!~~~!~!!~i~~~~' -·-
SIMULATED SUSITHA 

RIVER TEMPERATURES 
RI.VER NILE 150 

I FIGURE E.2.4. 77 ~~~~S-TAGE I I" -
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1. CLIMATOLOGICAL AND 
HYDROLOGICAL OAT A 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

5. 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 
SIMULATIONS) 

LEGEND 

SIMULATED NATURAL 
TEMPERATURES 

SIMULATED TEMPERATURES 
PHASE 1 OF TWO STAGE 
PROJECT (FOR COMPARISOI 

SIMULATED TEMPERATURES 
STAGE I OF PROPOSED 
PROJECT 

ALASKA POWER AUTttOAITY 

SlOlHA. UTIJflOf UCJRJC f'1lOJEC1 

SIMULATED SUSITHA 
RIVER TEMPERATURES 

RIVER MILE 130 
STAGE I 

~.:..~1. -FIGURE E.2.4. 7 B -·-·1- r 
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NOTES: 

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

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 1 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 
SIMULATIONS) 

LEGEND 

SIMULATED NATURAL 
TEMPERATURES 

SIMULATED TEMPERATURE 
PHASE 1 OF TWO STAGE 
PROJECT (FOR COMPARIS 

SIMULATED TEMPERA lURE 
STAGE 1 OF PROPOSED 
PROJECT 

ALASKA POWER AUTHORITY 

MAY JUN JUL AUG S/E~ OCT NOV DEC '"'AN FEB MAR APR MAY JUN JUL AUG SEP 
=- --iiiiiH~!!!!~l"i"CiR~-,,.-,tO,....Jl~Ct---1 

SIMULATED SUSITNA 
RIVER TEMPERA TUnES 

RIVER MILE 100 1982 ~~.::j ... STAGEI 
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WATER WEEK 

NOTE " 

SIMULATIONS WERE MADE FOR NATURAL 
CONDITIONS AND ARE PRESENTED TO 

ILLUSTRATE TEMPERATURE DIFFERENCES 
FOR WET. DRY AND AVERAGE FLOW 
CONDITIONS AT RIVER MILE 130 
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SUSITNA RIVER TEMPERATURES AT 
RIVER MILE 130 NATURAL CONDITIONS 
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JUNE 

NOTE 

. SIMULATIONS WERE MADE FOR FIRST 
STAGE OF TWO STAGE PROJECT FOR 
STAGE I ENERGY DEMANDS. 
AND ARE PRESENTED TO ILLUSTRATE 
TEMPERATURE DIFFERENCES FO~_ 
WET. DRY AND AVERAGE FLOW 
CONDITIONS 
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SUSITNA RIVER TEMPERATURE AT RIVER 
MILE 130 WA T ANA OPERATING 
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JUNE 

NOTE 

SIMULATIONS WERE MADE FOR NATURAL 
CONDITIONS AND ARE PRESENTED TO . 

ILLUSTRATE TEMPERATURE DIFFERENCES 
FOR WET. DRY AND AVERAGE FLOW 
CONDITIONS IN RIVER DOWNSTREAM 
OF TALKEETNA · 
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SUSITNA RIVER TEMPERATURES AT 
RIVER MILE 84 NATURAL CONDITIONS 
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NOTE 

SIMULATIONS WERE MADE FOR FIRST 
STAGE OF TWO STAGE PROJECT FOR 
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TEMPERATURE DIFFERENCES FOR 
WET. DRY AND AVERAGE FLOW 
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NOTE: 
PURPOSE OF SIMULATIONS IS TO ILLUSTRATE 
TEMPERATURE DIFFERENCES OF VARIOUS POLICIES 
OF OPERATING MULTI-LEVEL INTAKE. THE 
COMPARISONS OF THE VARIOUS POLICIES ARE NOT 
DEPENDENT ON FLOW REGIME AND THUS ARE VALID 
EVEN THOUGH CARRIED OUT WITH CASE C PRIOR TO 
THE APPLICANTB SELECTION OF CASE E-VI AS iTS 
PREFERRED ALTERNATIVE.·. 

NATURAL 

CASE C 
11
1NFLOW TEMP. MATCHING'' 

CASE C WARMEST WATER MULTI-LEVEl INTAKE 

CASE C LOWEST LEVEL MULTI-LEVEL INTAKE 

CASE C WARMEST W A TEA EL. 1800 & MULTI-LEVEL INTAKE 

2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22 29 5 12 19 26 4 11 18 25 
MAY JUNE JULY 

1981 
AUGUST SEPT. OCT. 

SIMULATED TEMPERATURES AT RIVER MILE 130 
VARIOUS INTAKE OPERATING POLICIES FIGURE E.2.4.84 



~· -·~ 

12 

1 1 

10 

9 

8 

7 

6 

5 

3 

1 

I . 

I i 
/.•: ! ,,, . 

~~/Ji NOTE: 
pj I ~URPOSE OF SIMULATIONS IS TO ILLUSTRATE 

d/" 1 T[EMPERATURE DIFF~RENCES OF VARIOUS POLICIES-
t ~ . OF OPERATING MULiTI-LEVEL INTAKE. THE 

)
~J ~~ qoMPARISONS OF tHE VARIOUS POLICIES ARE NOT 

JJ DEPENDENT ON FLOW REGIME AND THUS ARE VALID 
""-;~ j ~VEN THOUGH CAR~IED OUT WITH GASE C PRIOR TO 

--v/. . 
1
~ Ti.HE APPLICANTs sE. LECTION oF cAsE E-v• As ns 

o/ . ~REFERRED ALTERNATIVE. · 
! i ! 

I ' : 
NATURAL I I • 

- -· -- CASE C INjF~OW TEMPERATllJRE MATCHING 

CASE C ~A~MEST WATER ~ULTI-LEVEL INTAKE 

. CASE C Lp'#EST LEVEL MU,L TI-LEVEL INTAI<E 

-···- CASE C WARMEST WATER EL. 1800 & MULTI-LEVEL INTAKE 
I I ' 
I i , 

0~~---.--r---r-~~+-~-r---r-,-~~~-r-----r-,-~----.-~---r-~~---.--r--r-~~ 

2 9 1s 23 30 6 13 2o 21 4 11 18 25 1 8 15 22 29 5 12 19 26 4 11 1a 25 
I ' 

MAY JWNE JULY, AUGUST SEPT. OCT. 
I · 1982 
i i 

SIMULATED TEMPERATURES AT RIVER MILE 130 
~ Ac:JUCJIT-=--=-:E ~ec.:_rlt~ Pel.-:CI:_:_ 



'-~··-·--·--_; 

3~--------------------------------------~------------------------------~ 

2 

1 

0 

9 

8 

7 

6 

5 

4 

3 

2 

1 

/\ ~~·-~-. j '--=:! . 
I 

I 

.I 
'NOTE: I PURPOSE OF SIMULATIONS IS TO ILLUSTRATE 

, TEMPERATURE DIFFERENCES OF VARIOUS POLICIES 
OF OPERATING MULTI-LEVEL INTAKE. THE 

~ COMPARISONS OF THE VARIOUS POLICIES ARE NOT 
DEPENDENT ON FLOW REGIME' AND THUS ARE VALID ? EVEN THOUGH CARRIED OUT WITH CASE C PRIOR TO 

1 
THE APPLICANTS· SELECTION OF CASE E-VI AS iTS 

-::::·····.l PREFERRED AlTERNATIVE. 
;;.;3:~ .. --- NATURAL 
., --- CASE C WARMEST WATER EXISTING INTAKE 

CASE C WARMEST WATER EL. 1800 
& MULTI-LEVEL INTAKES 

CASE C WARMEST WATER EL. 1636 
& MULTI-LEVEL INTAKES (COINCIDENT WITH----

---- CASE C INFLOW TEMPERATURE MATCHING 
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SIMULATED TEMPERATURES AT RIVER MILE 130 
VARIOUS INTAKE OPERA TIN~ POLICIES 

FIGURE E.2.4.B6 
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NOTES: 

1. CLIMATOLOGICAL AND 
HYDROLOGICAL OAT A 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 1 OF 3 STAGE 
PROJECT 

4. AVERAGE WEEKLY VALUES 

5. TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
DECEMBER- MARCH SHOULD 
BE USED WITH cAUTION AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER 

LEGEND 

-- SIMULATED NATURAL 
TEMPERATURES 

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

---SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

Al.ABKA POWER AUTHORITY 

SUSRHA tnonoEUCfRIC PAO~CI 

SIMULATED SUSITNA 
MAY JUN JUL AUG SE[P :ocT NOV DEC J~N FEB MAR APR MAY JUN JUL AUG SEP 

RIVER TEMPERATURES 

1981 1982 RIVE:T:JH 15D 

~.:..~1-. 

FIGURE E.2.4. 87 ----·-·1- ~--

-·~· 



D 
E 
G 
R 
E 
E 
s 

c 

" y, 
" \\ 
"' \~ 
" 
~' ,, 
~' .. 

\ 
\ 

\ , ... 
'\ 

\. 

\" 

MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1981 1982 

NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

4. AVERAGE WEEKLY VALUES 

6. 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 

-- SIMULATED NATURAL 
TEMPERATURES 

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

---SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

ALASKA POWER AuntORITY 

SUSilNA UYOOOEUC1AIC PROJECt 

SIMULATED SUBITNA 
RIVER TEMPERATURES 

RIVER MILE 130 
STAGE· I 

~~~-· -
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FIGURE E.2.4. 88 -·-·1- I' 
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NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR' 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

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 
SIMULATIONS) 

LEGEND 
--SIMULATED NATURAL 

TEMPERATURES 

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

--- SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

AlABKA POWER AUTHORITY 

MAY JUN JUL AUG S!EF? OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP SUSflHA HY'OAOU(CIRtC PfiO.ECt 
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I 
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1982 

FIGURE E.2.4. 89 

SIMULATED SUSITHA 
RIVER TEMPERATURES 

RIVER MILE 100 
STAGE I 
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NOTES: 
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100 

-·-· 
I 

110 

1. STAGE I SIMULATION BASED ON CASE E-VI 
FLOWS. STAGE I ENERGY DEMAND, INFLOW 
MATCHING TEMPERATUR'E POLICY. 

2. NATURAL CONDITIONS NOT SIMULATED 
UPSTREAM OF RM 140. 

3 3000 cfs REPRESENTS TYPICAL WINTER 
FLOW UNDER NATURAL CONDITIONS 
AT FREEZE UP. 

IMJ£00ll/A co {g(IDJA@©@ SUSITNA JOINT VENTURE 

ALASKA POWER AUTHORITY 

120 
RIVER MILE 

LEGEND: 

·-·-
IIIII 

T 
130 

NATURAL CONDITIONS 

STAGE I OPERATING 

\ .. 
\ IL. ......... / 

I 
140 

NATURAL SLOUGH BERM ELEVATION 

<SEE TABLE E.2.4.23) 

SIMULATED RIVE'R ICE CONDITIONS 
STAGE I vs. NATURAL 

1981-82 WEATHER CONDITIONS 
CASE. E-VI FLOWS /.kG.~~~o 
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-- SIMULATED NATURAL 
TEMPERATURES 

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

---SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS" 
(FOR COMPARISON) 

AlABKA·POWER AUTHORITY 

susrtNA ttYonou£ctmc mo.a;ct 

SIMULATED SUSITHA 
RIVER TEMPERATURES 

RIVER MILE 100 
STAGE II 

~.:...~I 

I FIGURE E.2.4.1B3 ---·1- ~--
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I 
I 
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::2! 0 ~ 
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100 110 

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 
• ,.._.._ ... .._ v 

FIGURE E.2.4..184 

120 

RIVER MILE 

LEGEND: 

---NATURAL CONDITIONS 

--·-·STAGE II OPERATING 

• 
I 

140 

Ill NATURAL SLOUGH BERM ELEVATION 
SEE TABLE E.2.4. 23 

. 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 II ENERGY 

DEMAND, INFLOW MATCHING TEMPER-
ATURE POLICY, - ·· ·- ·-··-

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

120 
RIVER MILE 

~ ·- ... 

I I 
130 140 

LEGEND: 
---CASE E-1 FLOWS 
·~·-.- GL\SE E:-\.IJ FLQWS 

.. 

II . NATURAL SLOUGH BERM 
ELEVATION (SEE TABLE 
E.2.4.24) 
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SIMULATED RIVER ICE CONDITIONS 
1 l 

STAGE II 
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NOTES• 

1. SSC INFLOW VALUES REPRESENT THE 0-3 MICRON R~GE AND ARE 
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SECTION G- G 

QUARRY SITE 

t 

LEGEND 
STRUCTURE 

r-:-:_-.:·:_-~1 SUSPECTED FRACTURE ZONE WITH LOCAL SHEARING 

~ BEDROCK OUTCROP 

~ SHEAR ZONE 

CONTACTS 

----MAPPED LIMIT OF BORROW SITE 

OTHER 

D D 
t.t 

NOTES 

CROSS- SECTION LOCATIONS 

SAMPLE LOCATION (APPROXIMATE) 

I. SELECTED TYPICAL SECTIONS SHOWN. 

2. VERTICAL SCALE 4 TIMES HORIZONTAL SCALE. 

3. 50 FOOT CONTOURS REPRODUCED FROM REFERENCED 
BASE MAP. 

4. CONTOUR INTERVAL 50 FEET 

5. QUARRY SITE LIMITS BASED ON PRELIMINARY MAPPING AND 
IS SUBJECT TO RESULTS OF DESIGN EXPLORATIONS . 

6. INTERPRETATION BASED ON AIR PHOTO INTERPRETATION AND 
RECONNAISSANCE, AND SURFICIAL GEOLOGY MAPPING • 

7. PHOTO TAKEN AUGUST, 1981. 

B. LITHOLOGY AND CONTACTS WITHIN QUARRY A REQUIRE 

FUTURE DELINEATION 

9. QUARRY SITE A IS A PROPOSED SOURCE OF 

ROCKFILL FOR STAGE ill CONSTRUCTION. 

QUARRY SITE A PLAN AND SECTIONS 
O• ~~~4~0~0;;;;;;;;;;;8~00 FEET SCALE e= 

FIGURE E. 2.4.188 
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NOTES: 

1. CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
982 

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

E-VI FLOW REQUIREMENTS 

DEVIL CANYON DRAWDOWN 
OF 50 FEET-2 LEVELS OF 
SHUTTERS 

EGEND 

SIMULATED NATURAL 
TEMPERATURES 

-- SIMULATED TEMPERATURE~ 
STAGE 3 OF PROPOSED 
PROJECT 

- SIMULATED TEMPERATURES 
PHASE 2 OF TWO STAGE 
PROJECTl .CASE C FLOW 
REQUIREMENTS 
(FOR COMPARISON) 

ALASKA POWER AunfORITY 

MAY JUN JUL AUG S~P!OCT NOV DEC J~NFEB MAR APR MAY JUN JUL AUG SEP 
' . I I I SIMULATED SUSITNA 

RIVER TEMPERATURES 
RIVER MILE 150 

LATE STAGE Ill 
1981 ' 19 82 
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1. CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3-STAGE PROJECT 

4. AVERAGE WEEKLY VALUES 

E-VI FLOW REQUIREMENTS 

DEVIL CANYON DRAWDOWN 
OF 50 FEET- 2 LEVELS 
OF SHUTTERS 

LEGEND 

SIMULATED NATURAL 
TEMPERATURES 

SIMULATED .TEMPERATURES 
PHASE 2 OF TWO STAGE 
PROJECT, CASE C FLOW 
REQUIREMENTS 
(FOR COMPARISON) 

----- SIMULATED TEMPERATURES 
STAGE 3 OF PROPOSED 
PROJECT 

AlABKA POWER AUllfORfTY 

MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
SU$11""' Jntlnol.UCfhtC PnO~Cf 

SILIULATI!D SUSITNA 

1981 1982 
RIVER TEMPERATURES 

RIVI!R MILE 130 
LATE STAGE Ill 
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NOTES: 

1. CLIMATOLOGICAL AND 
HYDROLOGICAL OAT A 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3-ST AGE PROJECT 

4. AVERAGE WEEKLY VALUES 

E-VI FLOW REQUIREMENTS 

TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER-MARCH SHOULD 
BE USED WITH CAUTION AS 
AN ICE COVEH MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER 
DEVIL CANYON DRAWDOWN 
OF 50 FEET- 2 LEVELS 
OF SHUTTERS 

lEGEND 

SIMULATED NATURAL 
TEMPERATURES 
SIMULATED TEMPERATURES 
PHASE 2 OF TWO STAGE 
PROJECT, CASE C FLOW 
REQUIREMENTS 
(FOR COMPARISON) 
SIMULATED TEMPERATURES 
STAGE 3 OF PROPOSED 
PROJECT 

AlA8KA POWER AUTltOiliTY 

SU';nNA tm:II\Qll[Cif'l{ F"flOJECf 

SIMULATED BUSITNA 
MAY JUN JUL AUG sEr OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

RIVER TEMPERATURI!S 
!liVER MILE 100 

LATE STAGE Ill 
1981 1982 

~~I. 
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MAY .JUN .JUL AUG SEP OCT NOV DEC .JAN FEB MAR APR MAY .JUN .JUL AUG SEP 
1981 1982 

NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3 STAGE 
PROJECT 

4. DEVIL CANYON DRAWDOWN 
OF 50 FEET -2 LEVELS OF 

SHUTTERS 
5. THE TWO SIMULATIONS SHOWN 

PROVIDE BOUNDS ON TEMPERATURES 
WHICH CAN BE EXPECTED DURING 
STAGE Ill. AS ENERGY DEMAND AND 
PROJECT ENERGY PRODUCllON 
INCREASES TEMPERATURES WILL 
PROGRESS J:ROM THOSE SHOWN FOI 
EARLY STAGE Ill DEMANDS TO THOSE 
SHOWN FOR LATE STAGE Ill DEMANDl 

LEGEND 

--- SIMULATED NATURAL 
TEMPERATURES 

------ LATE STAGE Ill 

---EARLY STAGE Ill 

AlASI<A PO"':'ER AUTHORITY 

SUSIIHA HT[)JIOEL[CIRPC PROA:Cf 

SlloiULATI!DJSUSITHA 
RIVER TEI.IPERATURI!B 

RIVI!R UILE 150 
STAGE Ill 

-=.!~_!=•I, -FIGURE E.2.4.267 -·-·1- r 



D 
E 
G 
R 
E 
E 
s 

c 

12 

te 

8 

6 

4 

2 

14"'\,• 
I'\ I 1 

I ' 1 
I \ 

' ' I 1 

' ' : ...... ~ 
' r 

lo ' f\ I 
f \ I 

,I \ I 
I ' I 
I \j 

,9 
~I 

• 
~\ ,, 
\ 

./ • r;::l , 
I I 

\ J 
' ;~ ,'1 
' ,, ,, r·IJ ~~~ 
\ : '," \ ,... I 1'1 

\ ,', /,\' .......... /( t, ,,, 
I 'I • , .. 4 

v ~ \ ! '../ 
.......... .., i 

MAY JUN dUL AUG SEPI OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
: ! ' 

1981 1982 

NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 3 OF 3 STAGE 
PROJECT 

DEVIL CANYON DRAWDOWN 
OF 50 FEET -2 LEVELS OF 

SHUTTERS 

5. THE TWO SIMULATIONS SHOWN 
PROVIDE BOUNDS ON TEMPERATURES 
WHICH CAN BE EXPECTED DURING 
STAGE Ill. AS ENERGY DEMAND AND 
PROJECT ENERGY PRODUCTION 
INCREASES TEMPERATURES WILL 
PROGRESS FROM THOSE SHOWN FOF 
EARLY STAGE HI DEMANDS TO THOSE 
SHOWN FOR LATE STAGE In DEMANm 

LEGEND 

--- SIMULATED NATURAL 
TEMPERATURES 

------ LATE STAGE Ill 

---EARLY STAGE Ill 

AlASKA POWER• AUTHOfliTY 

$U91HA HltJO()(lECIRoC I'ROJECf & _ 
~ 

SUCULATI!D SUSITNA 
RIVER TENPERATURI!B 

RJVI!R MILE 130 
STAGE Ill ! 
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PERIOD MAY 1981-SEPT. 
1982 

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3 STAGE 
PROJECT 

4. 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) 

5. DEVIL CANYON DRA WDOWN 
OF 50 FEET-2 LEVELS OF 
SHUTTERS 

6. THE TWO SIMULATIONS SHOWN 
PROVIDE BOUNDS ON TEMPERATURES 
WHICH CAN BE EXPECTED DURING 
STAGE Ill. AS ENERGY DEMAND AND 
PROJECT ENERGY PRODUCTION 
INCREASES TEMPERATURES WILL 
PROGRESS FROM THOSE SHOWN FOI 

-EARLY STAGE Ill DEMANDS TO THOSE 
SHOWN FOR LATE STAGE Ill DEMAND 

LEGEND 

--- SIMULATED NATURAL 
TEMPERATURES 

------ LATE STAGE Ill 

---EARLY STAGE Ill 
-· 

ALASKA POWER AUTHOfliTY 

SUSilHA lfYtJOO(l:)CtniC f'RO..(:Cf 

MAY ..JUN ..JUL AUG SEP OCT NOV DEC ..JAN FEB MAR APR MAY ..JUN ..JUL AUG SEP SIMULATED 8USITNA 

1981 1982 
RIVER TEMPERATURES 

RIVI!R MILE 100 
STAGE Ill 

~_:!"~-~,, 

FIGURE E.2.4.269 ---·1- ,--



D 
E 
G 
R 
E 
E 
s 

c 

12 

10 

8 

6 

4 

2 

6 
I 
I 
I 
I 
I 
I 
I 

I I 

,' .. J 
,' /V 
I 11. I 

I 1 '/ 

1'/ ,, 
,'J ,, 

. :J ,, 
'I 
I 

: i 

/~\ ! 

I I '' ' 
,' '~! 

'~ 

1~ 
i '' . I . ·~ i'. 

" ' \ ' \ \ 
\ 

\v
· .... ---..:.,~ -~ ,.__..,-P 

' .. _,? ; ... __ , 
! 

f\IOTES: 

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

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3-ST AGE 
PROJECT 

4. AVERAGE WEEKLY VALUES 

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-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

AlASKA POWER AUTHOfliTY 

MAY JUN JUL AUG SE.fP ;ocT NOV DEC J~N FEB MAR APR MAY .JUN JUL AUG SEP 
Sll91~ tiTOflO£\.(CfRJC PRO..ECI 

SIMULATEd SUSITNA 

1981 1982 
RIVER TEMPERATURES 

RIVI!R MILE 1110 
LATE STAGE Ill 

FIGURE E.2.4.270 
~.;:!"!..":"1. 

----·-·1- r -



D 
E 
G 
R 
E 
E 
s 

c 

1 

4 

2 

" I \ 
I \ 1 I 

' ' I I I \ I 
I \ 1 I 
I \:I 
1 r• 
I I 

: " I I 1 \ 1 

/ I "' 
/~.; 

,. 
,1 
I 

,, 
' .... , 
' .. ~ 

\\ 

\~ 

\\ 

'\ 
' \ 
' \ 
' \ 
' \ f 

' f\·/ \r"" ~ ' t"" \ 1 .. , Jf 
\ \ ~ .. ~ 

I -t-.;;._.. IJ \ tl '\ ... , , .. y ,, 

-~------------------~ 

--~---, 

....... ..... ",, ... , .. , 
I 'I \ \ 

I I \ 

I I ' ' 
I \ \ 
I I \ 

' I ' I \ 
I I \ 

I I ' I \ 
I I 

,' I 

t \l 
11 • 

t:Y1 

NOTES: 

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

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3-S"J:AGE 

4. AVERAGE WEEKLY VALUES 

5. DEVIL CANYON ORA WDOWN 
OF 50 FEET -. 2 LEVELS OF 
SHUTTERS 

LEGEND 

-- SIMULATED NATURAL 
TEMPERATURES 

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

---SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

AlASKA POWER AUTHOR1TY 

MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
SUSflNA HYOfWV{l£C tmC f'POJEC I 

SIMULATI!D SUSITNA 

1981 1982 
RIVER TEMPERATURI!8 

RIVI!R NILE 130 
LATE STAGE Ill 
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NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL OAT A 
PERIOD MAY 1981-SEPT • 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 3 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

5. TEMPERATUFlcS SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER-MARCH SHOULD 
BE USED WITH C·AUT 10N AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER (SEE RIVER ICE 
SIMULATIONS) 

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-1 FLOW REQUIREMENTS 
(FOR COMPARISON) 

Al.ABI(A POW€R Al.lll!OfliTY 

MAY ..JUN ..JUL AUG SE~ OCT NOV DEC ..J~N FEB MAR APR MAY ..JUN ..JUL AUG SEP SU51lM Hl'OflO(\fCffWC m<>.ECf 

l 
SlloiULATI!D SUSITHA I 

RIVER TEIIPERATURI!S 

19811 1982 
RIVER IIlLI! 100 

LATE STAGE Ill 
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FIGURE E.2.4.272 

___ ,- ,. -



./\/' . I . 
/ I 

I " .. - .. . ;lj 
// // 

/ j I 

-, ' V' 
' ·- \ ··,:. \ 
~ \ 

. ______ ) 

NOTES 

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

2. SIMULATIONS WERE MADE WITH '"· ·. ~ CASE C FLOW REQUIREMENTS 
\· ·~. BEFORE APPLICANT DEVELOPED. 

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

I . ....---· WEA THEA CONDITIONS: ~\ // 
I : -··-

0 I M~Y I I 
--'r-1 I 

30 35 

JUNE 
I I 

I 
I 

40 

1982 AVERAGE FLOW 
1981 HIGH FLOW 
1974 LOW FLOW. 
1971 AVERAGE FLOW 

. . 

JULY AUG 
I I I I I 

I SEPT I OCT I 
I I I I I I I I I I 

·50 1 5 45 
WATER WEEK SUSITNA RIVER TEMPERATURE AT RIVER MILE 130 

WATANA AND DEVIL CANYON OPERATING 

FIGURE E.2.4.273 
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NOTES 

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

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

-~ 

CASE E-VI. THIS DOES NOT 
AFFECT VALIDITY OF COMPARISON 

40 45 50 1 5 
WATER WEEK SUSITNA RIVER TEMPERATURE AT RIVER MILE 84 
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_.._____;-~-~·-:::.:.:..____,-..____,-~-·--~-~--- .. ____ j"--._____,-~--~---~-'----FIGUR ET2.4. ~ 



)-I 

1-l 
l I 

0 

I I 

I I 
l._) 

I I 1_. 

! I 

. ! 

I 
J 

150~----------------------------------------------------------------, 

140 
- •-. ICE FRONT z 

0 

~- 130 
--- ... 0°C ISOTHERM 

U·w 
o::::! 
_J~ 

1- 0: 120 
Zw 
0> o:­
U..~110 
w 
u 

100 

.-, . :-:::.=-..... • , .--., .. \\ ,•-.IV(~ EARLYSTAGEIJI r-• / ,, 1 , 

" '' I ' "' I " \7\ I ' ' ' 
I J I , .. 
t ~- \ I ' 
I " ·~• ·~· ····~ \' ~1 ... .(:.. ~ : I 6' •\ • • .: •. \I P# •• • ... -\. ' ' 
I •I 1 ~, : • • \ ~' '' 

I J I ·.-¥ ···~ ~,· ··.·~LATE STAGE Ill . :··· .. ~ ~.. ·. ' .. . . . ~ . . ,, . . . - .... " 
•· II • "\ '" I: \u.aai : ' ' 

90-+----------~--------~----------~---------r----------r---------~ 

NOV DEC JAN FEB MAR APR 

REFERENCE LINE: 
r--

I 
3/ 3000 cfs OPEN WATER SURFACE PROFILE-

w 14 
(!) 12 <( 
1-

I 
I 

U) 10 
0: w_ 

8 >I--w o:w 6 
~!:!::. 
::;:) 4 
~ 

/LATE STA 31 111. 

i .I'J ' ~--1-·-·- .. -"' ' - ,__------- - .~ 

........ , .. 
X 2 
<( 
~ 0 

, 
I 

100 110 

/ 
1"" .. 

' ~----·-·-·-·-·- •I--

I 
100 110 

NOTES: 
1. STAGE. Ill SIMULATION BASED ON CASE 

E-VI FLOWS, LATE STAGE Ill 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 

j FIGURE E.2.4.275 
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II NATURAL SLOUGH BERM ELEVATION 
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NOTES: 
1. SIMULATIONS BASED ON LATE STAGE Ill 

ENERGY DEMAND, INFLOW MATCHING 
TEMPERATURE POLICY; 

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

RIVER MILE 

LEGEND: 

----CASE E-l FLOWS 
·--·-·CASE E-V1 FLOWS 

II NATURAL-BERM OVERTOPPING 
ELEVATION (See Table E.2.4.24) 

SIMULATED RIVER ICE CONDITIONS· 
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FIGURE E.2.2.276 

1981-82 WEATHER CONDITIONS ~-

CASE E-1 vs. CASE E-VI -
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PHOTO E.2.2.1 FRAZIL .ICE UPSTREAM FROM WATANA 

PHOTO E.2.2.2 ICE COVER DOWNSTREAM FROM WATANA SHOWING. 
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PHOTOS E.2.2 
E~2.2.6 

E.2.2.7 
E.2.2.8 

PHOTO E.2.2.3 SLOUGH 9 APPROXIMATELY 3500 FEET 
UPSTREAM FROM SLOUGH MOUTH,OECEMBER 1982 

PHOTO E.2.2.4 SLOUGH SA FREEZE-UP, DECEMBER 1982 
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PHOTO E.2. 2.5 SLOUGH SA NEA:R LRX -29 LOOKING UPSTREAM 

PHOTO E. 

PHOTO E.2.2.6 SLOUGH SA 
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PHOTO E.2.2.7 SLOUGH SA SHOWING FLOODING DURING FREEZE-UP 
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TURBULENT FLOW 


