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Figure 1. Map of the Susitna basin study region. 



... 
G) 

> 



-,"'--
'---

\ \ 
'.

 
-' 

' 
~/ 

+
 

\ 
\ 

\ 
) 

\ 
---~-

/
-
-

' 
,J

 
\ 

-'"-
·'\._ 

r( 
, 

I 
\ 

" 
, 

-v 
I'-. 

I 
~
 

. 
', 

-· 
' 

\ 
-~ 

\ 
-

( 
\ 

7
\ 

--i/ ------' 
.--

( 
( \ 

r~~~-o. 
--r~ 

___ / )~ 
-
:~-

(_ 
•.._, 

/_--~ 
~\ 

\
~
V
 

,,"
1

-
(
)
 

' ' -~_; 
·, ', 

-1 ! ', 
rj~ 

I 
' 

(\1 i 
' ·r 

\'1 
!' 

---"' \ 
' -' --0 ' 

~ 
--

0 
\§:: 

. -
:o ___./ 

() 
•>

 
I 

( 
, 

\
_

_
,
 

N
 

-
-
-
-

y ~"':> 
/
/
(
 

~ 
/
/
I
 -
~
 

\ 
~ 

1_, 

.---
.... 

.\.-

•.'] r ) 

-
"": 

<::!. 

~
-'-

' 
I 

,I 

-!\.. 

/'\ 
0

\ 
:"'><.. 

""'_, 

'\ .. 

., 

r 

<
c
' 

1 ' 

~ 
-
-

•jil( 
., 

.y~ 
. 

0 
-~ 

-
-
-
-
-
-
-
-

'f
-
'/ 

A
' 

• • 
""" 

'· .y
 

1-,,:t 
h 

"
\ 

·-., . -
F

 
.
.
 ,·lll.s; 

}
-

( 
' 

·~ 
--

\ ,_ 
\
.
.
·
·
'-

\ 
1

'--. 
' 

_\ 
,
_

 
' 

f 

/ /~..,1-
( 

' 
-, \.. 

.·""(_
 

~
-
-
.
,
h
,
 .. 

4 
-

/
~
\
 

. 
,,_ 

~
 'J/.j; 

"1: 
~
 

rdi 
· 
~
 

~
~
 

( 
.. \ 

-
(
\ ·C

 
.Y .;.; 
-.. ~~ 

.. 

1 ~l-
.... 

~-:..~ 

l 
-~;~ 

..: 
).'0

 
, ... 

-
,"'1 ~
I
 

tjc-<' _/ 
>

 
.r, 

•Qf>' 
'"" 

"-
' 

-....... 
) 

·ll'rl''/ 
-

~ ·-''-
"
' 

<•' 
'+ 

I 
J 

'---
8 

·-
i 

--
jj 

• 
~-~ 

'r/~ 
~~ 

N
 

+
i::' 

!\'\,"~'--' 
· 

I 
/ 

---.:.,_
_

 
/
'
 

• 
;
;
 ~ 

I 
I
'.

 
~.____,.,, 

d 
+

 : •'' 
--./ 

_, 
x
i 

-~ 
. , ~:t' 

2
;?

. __ 
I 

..___ ~~--
"
-

/ 
_

,. 
I 

"'-' 
) 

\ 
I
)
 

. 
~
 

"">
. 

~> 

-~~-
' 

,..>: ~
-

1l
1 

'l 
+

 
) 

' 

( 
'--

'-'-
~~ 

r . 
"· 

r· 
-, ~-

·' 
_.~ / 

~
 

' 
I " 

' 
' 

I 
.
.
.
.
 • 

(J
' 

-----,_
;· 

~
 

N
 

_ 
_

/
 
·"

' 
r 

~ 
. 

-------------~ ;:~ X
 )(.::;; ------" ------_:;·.~ 

. ., 
------~·-.... ----...... 

• , 
/ 

\ 
\Jt.,;. 

' 
\ 

./ 
\') 

y 
' 

'
'
 

-
.
-

-· ~-
·_~-

' 
r--<:-

'1_ 
(t1JJ 

-~ 
I 

'-
,(

 
) 

'o_ 
1 

'II 
1 

I 
1 

} -~'~'-r~~~\-------'·">--\ ; ; 
~' 

-
-

' { >t . 
';,.,_ __ ~ 

' -~ -~. ' 
r-

' 
1

' 
'-· 

"--
I 

...-, 
_, .. 

,: 
'">--L 

~
~
 

' 
( ' . • • 

I 
: ~--

-
( 

I 
\ 

'1 
~,..--

~ 
~-

1/ 
' 

/
'
 

>. 
·\ 

1 
., 

_
/'I 

~
 

.....____ 
1 

, 
I 

_-,.__ 
I 

'>-..--
~
 

( 
;<

-. 
I 

I 
' 

i-
1 

_
/
 
~
 

\ 
I 

/ 

.I • 

u' 
.... ,. 

l ·-

__ .;. 
--...~ 

l 

/p
 

\... 
j_.--

!! ~~~ ~-,__ ~::;~t-
I 

,-
~
 .. 
/
-
~
 

~ 
~ 

-
-
.1

 
, 

L
-
' 

\ 
r 

'~-
\.. / 

""' -

'1+ 
'..$

-
.. 

~ 
_) 

\ 
-

ll 
\ 

_
j-. 

/ 
~\.-' ::sT ,,... 

-
L

\-
' ~ 

\_
 

' . 

' 
+

 
; 

·I)'-
; ~;,-

•• c
"
-

.. ) .. 

ttl" . -__.. 
,!_., ... r 

, 

I 
\ 

. 
, 

-~~ 
"

1 
r 

. -
j 

/ 
/ 
,l 

) 
' 

-;··,v
·"' 

-
--~--

\ 
'-

/~------;-;,. 
~/ 

(-?
· 

) .... 
1/ 

I 
/ 

' 
,
-

' 
• 

" 
' 

\ 
l< 

( 
;' 

/ \ ' 
l 

-· 
-

'I -'· 

). 

-
" 

I 

i' 
_l,'S•' 

; . .r~' 

ir 

~-r +
 

I 

, 
' 

jY, 
' 

___; 
) 

j 
\ 

I )_!/, .. 
1

/ 
. 

\ 
...._..J.~t 

\ 
I 

I~ 
16'? 

, 
\ 

, 
, 

------::>( 
{
;
 ) 

"r 
, , 

, . 
. 

z 1 
\-< --

-( f 
;
;
,
 ,_ --. 

. -~ ~ 
J r 

r' 
/ 

1 
-· 

~
 

\ 
, "'--·_;,r _ ~

 -\.__~ 
1 --

I 
1 

.;Jr."'~ 
' 

,..'vll 
':.'I 
·" )' 

; I 
i 

' 
s
. 

L... 
'\ 

/"::. 
t 

\ 
/ 

I 

. y 
/ 

I 
I 

c.._ ,') -----...., 
' '--

I! 
P

 
) 

' Ji 
\ 

I 
• 

V
, 

----, 
.~>-D ~

i
i
 

\',I 
l,

 
' 

; 

~';\ 
I 

)\_
 

r{ 
~ lf __/ 

-
--

/' 
)_ 

. 
~~ 

~
 

. ...___. 
; 

. 
) 

f 
I 

\ 
---"'t' 

K--'1. 
'( 

---
( 

' 
I ' 

.. )"! 
u
'
G
~
\
 

·
,
-
"
i
f
/
"
 

~
~ ' 

r--~~-
'\ 

\ 
\
/
 

/ 
1 

/ 
>

 
'')

' 
·
;
 

-
-

i 
' 

( 
' 

-
" 

~ 
-~ 

..,.. 
c,..._L 

( 
/ 

r 
! 
c
~
-

\ 
r 

/
l
 

(
~
 

y 
7 

1 
J
' 
·' 

· 
~ 

t 
1 

r 
r"'l 

~ 
\, /'J 
~
 

J 
ll~~ 

) 
, 

I "•I 
.· 

v 
'-

_ A
 

( 
1Jt:1 

.H
 

'!._______ 
>

 
} 

~! 
r • r 

I ~ ~ 
\ 

\ 
\ 

_
,---.Y..,l) 

f-...~ 
-

/ 
' 

1 
! 

-..\ 
' 

>~ 
.... ....._ 

I 
I 

l 
'
~
 

/< 
Q

 
.
,
_

\
 

I 
' 

' 
_)-..._ 

--..._/ 
~
 

s 
·~\ 

I 
\. 

!
' 

( 
~ 

-
-

,~,__ 
\ 

\ 
\ 

i 

'')
 

J 
~
 

~ 
[ 

\_,_( 
'l.. 

\.''\, 
!) 

\. 
( 

/ 
.-

4! 
.fr·~":!." ... 

I_ 
' 

~ 
\
/
 

+
 

· 
\<

' 
f, 

·----<
 

. ( 
.• 

·\ 
I 

( 

' 
' 

I 
. 

\' -
-
-

, 
. 

) 

' 
1 

/
/
 

1:-
[ 

\ 
... \ 

f 

. 
( 

11\_\l i 
(~; 

I ·,·-~ 
-, 

' 
\ 

"<_,( 
I 

I~' 
·l:i· 

" 
\ 

I 
\ 

\ 
I 

~
/
<
·
 

I 
r~\\ 

rl 
"
-
-
.
\
 

\ 
. 

0 
... 

I 
-'t-' 

'-, 
1._ 

I 
9 

\ ~ --" 
I 

l 
( 

-,'-"_,: 
l 

'-.-;-_ 
. 

':...\ 
/ \ 

.3 

t ~ 

.o: •• ~ .. 

-,. 

'• ~.
~
 r ' +. r 

i+
 '"···~.;,-,_ 

I 

~ 
~-'~> --

L--i.· 

r 
, ! 

.. ~
r
-c 

~ 
! 

., 
.3.~! 

.~ 
c. 

ICI 
J

t
' 

( 
! -~ j 

~ 
_! 

.!! 
u; 

:! ~ 
-:: I 

I 
i
=
'
~
f
'
-

! 
t i 

~ ~ 
\ 

~
~
t
C
;
i
 

' \ 
+

. <
3

. / 
1 ~ 

··: 
. 

;._-
)
j
.
-

(__? 
./ 

;-' 
J 6~e:o. 

<r,.<r.r~--­
', 

,4
/-

4-

\ 
t· 

v 
'
q

 
':. 

' 
4 

0 

... ;..i 

"'~ .... /_
 

'G
 

~-···) 

? 

.... Q
) 

>
 

a:: Q
) 

'0
 

'0
 

:i 
!() 

Q
) 

.... ::3 
0

1
 

ii: 



... 
G) 

> 
0: 
... 
G) 
0. 
0. 

:::> 

v 



3000 

(/) 

> 
<(2000 
Q 

w 
w 
a: 
~ 
w 
Q 

(!) 
z -N 
w 
w 1000 
a: 
u. 

500 

O SEP 

AVERAGE HISTORICAL 

ACCUMULATED FREEZING DEGREE DAYS 

FOR SUSITNA RIVER BASIN 

METEOROLOGICAL STATIONS 

1980- 1983 

OCT NOV DEC JAN FEB 

MONTH 

FIGURE 

• 

MAR APR 



~ 
.... 
a: 
::> ... 
4 
a: .... .. 
::1 .. ... 
a: 
;; 

UPPER SUSITNA RIVER BASIN AIR TEMPERATURE VARIATION 

20 SEPTEMBER 1984 

- fALUITNA 

---- WAUNA 

····•···· DINALI 

oo 

-zo-l 

20 JO 
DAY 

NOVEMBER 1184 

- TALKllTNA 
••••• WAT&NA 

·-··- DINALI 

··, 
i 
·~ 

·•••4---------------~~---------------.~o---------------,ro-------
DAY 

10 

w 
"' 0 ::> ... 
4 

"' ... .. 
~ ·10 ... 
!§ 
4 

·ZO 

OCTOBEII 1984 

·104---------------~--------------r---------------r---.. •• DAY 

oo DECEMBER 1984 

;/t/ 
!/ \ ./ 

v· 

·10 

"' 

i 

i 
.! 

,./! 
/ ! 

\, ,• 
\'• .. J ' 
\ .1 

\ i \; 

- TALICU:TNA 

····· DENALI 

- TALU.lTNA 

·-- WolUNA 

····. 0£NAll 

·•·~---------------,T.--------D-A-Y-----~r---------------r-------



-

10 

u 
~ 

... a: 
;:) 
1-
C( - a: ... 

() "-
::i ... 
1-

•10 

!!: 
C( 

-zo 

-•o 

MIDDLE SUSITNA RIVER 

MEAN DAILY AIR TEMPERATURE RECORD 
DECEMBER 19B4 

- WATANA WEATHER STATION SITE 

,...- WATANA SfREAMGAGE SITE 

10 10 

TIME (days) 

10 

10 

IO 

u 
~ 

"' a: 
~ 
C( 
a: •10 ... 
"-
:1 ... 
1-

a: -zo 
C( 

... 
10 zo 

OCTOIIER 

LOWER SUSITNA RIVER 
MEAN DAILY AIR TEMPERATURES 

OCTOBER-DECEMBER 
1984 

--DELTA ISLANDS 
-- TALKEETNA 

10 zo 30 

NOVIEWBIER" 

------·-----· ---·-

10 20 30 

DECEMBER 



~ 

z 
0 

... 
c 200 ... 
... 
u 
w 
a: ... 

Location: WATANA 

800 

:aoo 
z 
0 

... 
c 
t-400 

! 
u 
w 
a: ... 

200 

0 

Location: TALKEETNA 

1982-1983 

MONTHLY PRECIPITATION DATA 

400 

llllllliJlJipraolpltatlon watar aqulvalenl 

c::Jpraclpltatlon anowfall 

~maximum a now Cltplh on erounCI 

800 r-

r-

800 f-

f-

400 f-

f-

200 f-

0 tl r 
OCT NOV 

1883-1884 

Location: WATANA 

r-

.--

r-

r-

- ~._ r I 1!1!!1 
I I I I -I I APR MAY FEB MAR DEC JAN 

'· 

Location: TALKEETNA 

L-----c.---~----_j 



.... -. -· .. -- 4 .. 

_,;: _;: ... -. 

PREPARED BY: PREPARED FOR: r;;--------__,§ cs rrtJ 1}{]£00~& Q §00&~©@ 
R&M CONSULTANTS, INC • 

......... --............ -·----·· -···- SUSITNA JOINT VENTURE 



PREPARED BY; ,.---------------
~ cs [\V;1 

R&M CONSULTANTS, INC. 

PREPARED FOR; 

[}{]f.i\OO~Li\ a §00&®©@ 
•-•- .. __ w-• • ., ..... _,.. -v•..,- SUSITNA JOINT VENTURE 

/(o 



PREPARED BY: PREPARED FOR: 

_15 ~ ~-.------------------- [}{]£[ru(g£o§[ID£®©@ 
R&M CONSULTANTS, INC. 
-·- - ... .-............. .,.. MH~v•• ... 

SUSITNA JOINT VENTURE 



--
..... 

c.:-· 

~'·· 
'J· _s.s··. 

' 

·, 

PREPARED BY: PREPARED FOR: ,.-----------------.15 c. [\V;1 (g]&,OO~&,c:~ §@£~©@ 
R&M CONSULTANTS, INC. ·----- ---.... ~ ...... ......_.... -...... - - SUSITNA JOINT VfNTURE 



~- .... --

--·~ 
...;;.-~--

PREPARED BY; PREPARED f'OR: 

--iS ~ ~,.-------------------- lin&OO~& o §®£®©@ 
SUSITNA JOINT VENTURE 

R&M CONSULTANTS, INC . 
........ - •• .,_,.. ••--,.• -v••-



PREPARED BY; 

' ' 

_15 ~ ~---------------------
R&M CONSULTANTS, INC . .-... ___ ,. ...... -.-.... ._ .... ., ... 

-.:--
·- S't$ 

PREPARED FOR; 

[i{]£00~£c§@£®@@ 
SUSITNA JOINT VENTURE 



'-~~· 
.• to· •.. 

; : ~.~~ ;~.~~~ 
...... ~-1 



. .,;.· 







MIDDLE RIVER TYPICAL CROSS .... I 
.iJ~ 

flOOD PLAIN 

LOWER RIVER TYPICAL CROSS SECTION 
GRAVEL lAIII MAIN CHANNfl.. 

--- ---------------

·~· ·: .. ~·; I SCOUGH I 
, SfPARAT'f ' WATER 

~ SOUI<CE 

~~~' 
fNTRAPoCf 
Of·W,UUtfO 



1' . 

.~ .•.. : .. 

..... , 
• .... 

;~._ . 

w 
w 
II. 

z -w 

" 4( ... 

RELATIVE STAGE LEVELS AT SELECTED SITES DURING 1983 

CHULITNA. 
·. CONFL 

( RM 98.5) 

5 

4 

3 

2 

-----10 

MONTANA 
~CREEK 

( RM 76.9) 

9 

8 

7 

6 

5 

4 

3 

2 

I 

------5 
KASHWITNA 
RIVER 
( RM 60) 

4 

3 

2 

SUSITNA RIVER FREEZEUP 

--

,__ _____________ _ 

---------

\ 
\ 
\ 
\ 

' \ OPEN LEAD 

\ ------------

1-r-------.......__ 
5 

OPEN LEAD 

: . DELTA ISLANDS 4 

_ > SIDE CHANNEL 3 

5. ENTRANCE 2 } 

·= (RM 48) -+------------- l _________ _ 

.. t: .. , 

DESHKA RIVER/ 4 
KROTO SLOUGH 3 
(RM 40.1) 

2 --------~\, ____________ _ 
ALEXANDER 
SLOUGH 
( RM 14) 

LEGEND 

OCTOBER 

' ' '------------
NOVEMBER 

MONTH 

----INTERPRETATION BASED ON OBSERVATION 

--INTERPRETED STAGE BETWEEN DATA POINTS 

• SURVEYED DATA POINTS 

DE-CEMBER 

R&M CONSULTANTS, INC. 
FIGURE~~; Bilb.liWHEJIJ~~@) 

.IF/- .9_ 0 SUSITNA JOINT VENTURE .NGIN&aRS GEOI..OQI8TS PLANN.R8 eURV.VOAe 

3'-





.-

L.JD 







PR[PAfllD IV. PRfPARfD FOR: 

~1 IXI£00~£ a §00£~©@ 
A&M CONSULTANTS, INC. 

SUSITNA JOINT VENTURE 

~· - ... : ,, .. ~ 
" ... • • .· .. lrJ .... , 
··j';~t ... ,,~ 
'- • t • h: , . .. ! '. -w. .. . .a. . . ..... -,.. 

'·· 
' \ 

"( 

·, ~ 

.·:' 
'··'-'·':.."'··" 

·• ,. 
' .:..,; ~.""- .; -

PR[PAR£0 BY; PREPAR£0 FOR 

~~1 IXI£00~£ a~®&~©@ 
R&M CONSULTANT&. INC. 
.,. ____ ..., .. ~---•• _ .... _ ', 'ITNA JCn,.J Vtl\lf11flf 





PREPARED BY: PREPARED FOR: 

_15 ~ ~~------------------- 00&00~& c ~®&®©© 
R&M CONSULTANTS, INC . . ....-... ___ ,.. ..... .._._,.. -··- SUSITNA JOINT VENTURE 



-.· !..:"~! •• ,:::.-~.-"". 

·, 

PREPARED BY: PREPARED FOR: ,.---------------.....8 cs 1\VJl [}{]&,00~& c §00&®©© 
R&M CONSULTANTS, INC. --- ___ ..... ., __ ..... ..,. ...... - SUSITNA JOINT VENTURE 



PREPARED BY: PREPARED FOR: 

,.iS ~ ~r.-------------------- [i{]£00~& 0 @:00&~©@ 
R&M CONSULTANTS, INC • .......... ____ ._ -·--·· ......... ._ SUSITNA JOINT VENTURE 



_ ... 

PREPARED BY: PREPARED FOR: ,.---------------
__JS "" f\\.'?1 [}{]&,[ru~&,o§[ID£®@@ 

R&M CONSULTANTS, INC • . ........_ ___ .,. ...... --... _., ... _. SUSITNA JOINT VENTURE 

Sfo 



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





~:t 
~ 

' 

' ~ 

I ~~~ 

I 
~ 
~ ~ 

I 
I ~0 
I . ,· 

I 

I 
' 



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



'( 

1980 CUMULATIVE FREEZING DEGREE- DAYS 1981 CUMULATIVE FREEZING DEGREE- DAYS 

•oo -- TALKEETNA 100 -TALKEETNA 
-- WATANA -- WATANA 

100 I 
I 

u ooo I 
l!.. I 

"' 
I ,.. 

•oo I .. I Q 
I I "' .... 400 / $ 
~ I 
" 300 

.,..,., 
z ;' 

N 
;' 

"' ./' ... 200 

"' _..I ... 
;' 

100 I 
,.,.---""'/ 

~"' 
OCTOBER OECENIER 

1982 CUMULATIVE FREEZING DEGREE -DAYS 

<5' 100 -- TALKEETNA 

100 
I 

0 /I ~ 100 ., ,-""' ,.. / .. / Q 100 
I 

"' I 
"' I 
"' 400 

" // .... 
Q / 

" ,. / 
z soo 

N 1.1 ... I ... 100 I 

"' ... r,.,. 
I 

100 I 
,/ 

,.--"" ,.---
OCTOBER NOVEMBER 0£C[NIER 

1983 CUMULATIVE FREEZING DEGREE-DAYS 

100 --TALKEETNA 

1984 CUMULATIVE FREEZING DEGREE· DAYS 

100 --TALKEETNA 

-- WATANA 

roo I 
0 / 

/ 

l!.. 000 I 
I 

"' I ,.. .. I 
Q 100 I 
I .... " ... ~~ ... 
"' 400 I .. I 
~ /I 

" 1oo / .... 
z / 

--WATANA 

6' 700 

"' ;' 

u /" 
~ lOO I 
1/) I ,.. / .. ,..; 
Q •oo . I 
w I "' "' 400 I " w ,-' Q 

" I 
~ 

100 I 
N / 
w I ... 

200 I "' ... I 

-- WATANA 

700 .-" 
u / 
~ 000 I 
1/) I ,.. I .. 

100 I Q 
I I 

.... I .... ,.; "' 400 

" _..,. ... / Q 
/ 

"' 
,. 

soo I 
~ I 
N I ... 

..--' ... 200 

"' ,"' ... 

N I 
l:l 

100 
I 

"' I ... 
_../ 

100 ;" 
// 

~-~ 

OECEN&ER 

100 / 
;-' 

..-"' .... 

100 
.;"' 

_,/ ,.,-_, ... 
OCTOBER NOVEMBER DECUtBER NOVEMBER DECEMBER 



1980 USGS STREAMFLOW RECORD 

GOLD CREEK 

.,,000 

en ... 
u 
~ 10,000 .. 
II< .. 
:r 0,000 
0 
Ul 
Q 

0 
OCTOBER NOVI'MBI.W DICE WIER 

1982 USGS STREAMFLOW RECORD 

GOLD CREEK 

... 0001 

~ •<oo• "----

en •.ooo ~~ 
0 ------------------------------' 

oL-------------~r--------------r---------------
ocrOBER NOV iMlER DECEMBER 

15,000 
Ul ... 
u 
....; 10,000 .. 
II< .. 
:r 1,000 
0 
Ul 
Q 

0 

111,000 

~ 
0 w 1~000 .. 
II< .. 
~ a.ooo 
en 
0 

1981 USGS STREAMFLOW RECORD 

GOLD CREEK 

OCTOBER NOVEMBER DICEMBIER 

1953 Rllhl CONSULTANTS STFIEAMFLOW RECORD 

GOLD CREEK 

(BASED ON WIRE WEIGHT READINGS) 

--------- (ESTIMATEDJ 

o•i---------------.------------.------------
ocroarR NOVEMBER DECEMBER 

"( 

1984 RllM CONSULTANTS STREAMFLOW kECO~fJ 

GOLD CREEK 
(BASED ON WIRE WEIGHT READINGS) 

s 
WIO,OOO ... 

II,OOOt 
II< .. 
~ opo 
Ul 

Q 
0 

_ (E.STUou.no• ---------------
OCTOBER NOVEMBER DECEM&U 



"" 
z 125 0 

1-

" u 
100 0 "' -' -' 

"' i 
"' ,. ocr 
ww 

> <O-z cr •o 
0 

" "' -' •• 

-J 
() 

100 

z ... 
~ 
1-

" u ow 100 

-':! 
w:l 

"' ,. 
ocr 
"'"' > "'-z cr 

!0 
0 

" w 
-' •• 

100 

1980 LEADING EDGE PROGRESSION 
vs. FREEZING DEGREE- DAYS 

/
~~~~. 

SUStTNA•CHULITNA 
CON'LU£NC£L 

MONTANA 
CRUK 

0 ICE BRIDGE 

zoo JOO 400 &00 600 700 100 

FREEZING DEGREE-DAYS (°C) 
AT WATANA 

1982 LEADING EDGE PROGRESSION 
v1. FREEZING DEGREE -DAYS 

0 ICE E' 

SUSITNA- YENTNA 
CONFLUENCE 

SHERMAN 

/ 0 ICE BRIDGE 

100 200 JO\) 400 500 100 100 100 

FREEZING DEGREE- DAYS (°C) 
AT WATANA 

~ 
1-

" 0 
ow 
-' -' 
w:l 

8a:: 
"'"' > 
~It: 
0 ... .., 
...J 

z 
0 
;: ... 
0 
o"' _J...J 

..,i 
"' ocr ww 

> 

150 

Ito 

100 

•o 

•• 

100 

... 
100 

~ « so 

~ .., 
•• 

100 

1981 LEADING EDGE PROGRES>ION 
v1. FREEZING DEGREE- DAYS 

PORTAGE CRE£kao--

0 ICE BRIDGE 

200 500 400 e.oo aoo 

FREEZING DEGREE-DAYS (°C) 
AT WATANA 

700 

1983 LEADING EDGE PROGRESSION 
vo. FREEZING DEGREE-DAYS 

"OftT#.G£ CREEK~ 

100 

100 200 :500 400 &00 100 100 100 

FREEZ lNG DEGREE- DAYS (°C) 
AT WATANA 

'( 

1110 

1984 LEADING EDGE PROGRESSION 
VI. FREEZING DEGREE-DAYS 

~PORTAGE CREEK 

~ IUSITNA·CHULITNA 
CONFLUENCE 

SUSITNA-YENfNA CONFLUENCE 

cr-- GOLD CftEEk 

SHERMAN 

/'LEXANDER SLOUGH 0 ICE BRIDGE 

100 200 500 400 ~00 800 

FREEti.NG DEGREE- DAYS (°C} 
AT WATANA 

LOCATION 

ALl. XAM0£1" 1\..0UQM 

TINTNA RIVER CONFLUENCE 

KAIHWITNA RIVER 

MO"TANA CftiiK 

IUNIHIN£ 

CHULITNA tiVUI CONFLUENCE 

ILOUIH lA 

IHIIIIMAN 

GOLD CREEK 

PORTAIE CIUEK 

RIVER MILE 

RM t• 
R M 21 ... 10 ... 71 ... •• ... 

··-~ 
A,. ue 
R M 150 

R M 151.1 

R M 141 

700 100 



'{ 

WATER TEMPERATURES AT GOLD CREEK 

2.0 !5.0 

0 1982 
~ 

Q, 
1.0 4.0 1984 ::E ... ,_ 

"' ... ,_ 
c 

~3.0 )I 0.0 
OCTOBER NOVEMBER DECEMBER 

Q, 

::E 

..j 
... 

2.0 ,_ 2.0 

"' j'-) 1983 
... 

0 
,_ 

e.. ; 
Q, 

::E ... 2.0 1.0 ,_ 

"' ... ,_ 
c 
)I 0.0 0.0 

OCTOBER NOVEMBER DECEMBER OCTOBER NOVEMBER DECEMBER 



, ~ .. 
·~~~'.·. 

,. 

PREPARED BY: PREPARED FOR: 

_;s~~----------------- [}{J£00~& c §00&~©@ 
R&M CONSULTANTS, INC • ........... ___ .._ .... --.-.,. -"'··- SUSITNA JOINT VENTURE 



PREPARED BY; PREPARED FOR; 

_JS!~ .. -----------------
R&M CONSULTANTS, INC • 
.....__ -....... , ... -....-.... --·-- SUSITNA JOINT VENTURE 



---- ~ ----- ------------, 

:-

PREPARED BY: PREPARED FOR: ,.---------------....§ ~ (\VJ1 IXJ£00~£o~[ID£®©@ 
R&M CONSULTANTS, INC. ·---- __ ........ -·--·· -·· .. - SUSITNA JOINT VENTURE 

78 



PREPAREr.-0 ...:.B_Y ._· ------

__6 co:J\VJ1 
PREPARED FOR: 

[}{]£00~£o@:[ID£@©@ 
R&M CONSULTANTS, INC. .......... --.-~· ... --~ _.., . ..,_ SUSITNA JOINT VENTURE 



..>.'-' _..: 

..:.., ...;• ~ ·:..----.; 

.. 

PREPARED BY: PREPARED FOR: 
r.---------------_g"" 101 [}{)£00~& 0 §®&®©@ 

R&M CONSULTANTS, INC. ·-·- --............... _ ......... _ SUSITNA JOINT VENTURE 



-·. - ..__._ 
. ..,. ... 

PREPARED BY: F'RE.PAREO FOR: ,.---------------
.....8 "" 1'\:%'1 00&00!6& 0 §00&@©@ 

R&M CONSULTANTS, INC . ...._...,. --..-...... .._._.. _, ..... SUSITNA JOINT VENTURE 



PREPARED BY: PREPARED FOR: 

_15 ~ ~r.------------------- G{]£(ru~£o §[ID£®©@ 
R&M CONSULTANTS, INC • ........... _ ... _ ...... --.-, ...... -...... SUSITNA JOINT VENTURE 



PREPARED BY: PREPARED FOR: 

_;s ~ ~~------------------- [}{]&OO~&o@:[ID&@©@ 
R&M CONSULTANTS, INC. -- _......., ........ -.. .... _, .. -. SUSITNA JOINT VENTURE 



:-

F'REF'AREO BY: F'REF'AREO FOR: ,.----------5 cs WA G=O&OOZ6& c rn:oo&~©© 
R&M CONSULTANTS, INC • .............. ........ ~ ................. .,.. - ....... -. SUSITNA JOINT VENTURE 

90 



·, 

PREPARED BY: PREPARED FOR: 

--15 ~ ~r.-------------------- [}{J£(ru~£a@:[ID£@©@ 
R&M CONSULTANTS, INC. ----- ___ ,.. ... _ _.. _ _...., ..... SUSITNA JOINT VENTURE 



PREPARED BY: 

., 
' 

r.---------------
--.8 "' fS;f1 

R&M CONSULTANTS, INC. --- --- ... ___..... ...,. ....... 

PREPARED FOR: 

[}{J&fru~&c@:(ID£\®©@ 
SUSITNA JOINT VENTURE 



PREPARED BY: 

' ' 

--25 ~ ~r.1---------------------
R&M CONSULTANTS, INC. ------ ----........... _ .... --·--

PREPARED FOR: 

l}{)£00~£c~(ID£~©@ 
SUSITNA JOINT VENTURE 





0 
\) 

u • 
I 

Ul 
a: 
::J ... 
o( 
a: 
Ul 
G. 
:1 w ... 
a: 
Ul ... 
! 
~ 
z 
o( 
w 
~ 

' :. 

SUSITNA PROJECT 
TALKEETNA AIR TEMPERATURES 

NOVEMBER - MARCH 
1944- 1983 

YEAR 

-15~--------------------------------------------------~~------------------~ 
1971-72 

1982-83 



-a 
~ 

. ) 

s-

r-··-··-
0_ iF-=--=-_:_-= 

~ -----, ---....r----, J'l 
~ I I : "' I r rr-··-u J 
e -s_ 1 1 l:r·-· 1 
., I I =r---~---
p: -· ._J _) _j' ~ r.,._ .... l r··-·· I. ___ _ 
re -··-··--r : : . _t 
~ -10- • L -r· · 
~ L ··-·· 
:;;! ·-·, J-----

• 

-15_ I I 
• • 

L._._ 
LEGEND: 

1971-72(Cold Winter) 
_ --~· 1976-77 (Very Warm Winter) 
-· -·- 1981-82 (Average Winter) 
-··-··- 1982-83 (Warm Winter) 

20JL---------r-,--------T·--~~--~~--~=----,,--~MA;R;.~-,,--~AP~R~.---,., ~ 
NOV • DEC • JAN • FEB • 

~. ,-, 
I 

! ~<: 

·~IGU~ _ AVERAGE MONTHLY AIR TEMPERATURES AT TALKEETNA 
(;i.- l.7 . . ' 

ffJ!mlVJ • IEt:JJl~C® 



.. 
1 ., 
J .. 
c 
) 
.l 

~ 

5 
~ ... 
I) 

C> 

~ 

4000 

3000 

2000 

LEGEND: 

1000 

--·--·-
-··-··--

,........--··-··.._, ··-··=n__ 
··-··----' 

1971-72 (Cold Winter) 
1976-77 (Very Warm Winter) 
1981-82 (Average Winter) 
1982-83 (Warm Winter) 

0 -+----~--~~~~----~--~~---r--~~---,--~~----r-~~----~ N0'\7. DEC. JAN. FEB. MAR. APR. 

~- SUSITNA RIVER NATURAL STREAMFLOWS AT GOLD CREER -AVERAGE MONTHLY VALUES · 

I • 

I/ I 
' \..\ 



60,000 

RELEASE CONSTRAINTS 

DISCHARGE .. 
FOR SUSITNA RIVER 

40,000 AT GOLD CREEK 

MAX 

c;; 
"- 30,000 
~ 
w 
CJ 
a: 
4{ 
J: - ~ 

0 a 
....!:. 20,000 

10,000 .. 

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



<J 

lr\ 

---.-

• 

' ') 

-~--~--~--~~~-.--~---r---r--ir--T:=:~ 
i• --· • 2• 

~.~ - a 

CD 

i• -· • 24 

rJ Ia' - 0 

CD 

i• --· • 24 

l1ar -D 

i:i:::~:=~===+==~~;~i;==F==t=::t::3::~E~;3~:~~ =-l:~~~L--+--~~~~t---1::1diP 
• 24 

l1ar 
D 

.uel.u.I"-DIIV FU I .... I ""' 

.-~ 

(' 

) 

" ' ... 

' 
NAT~ RESERVOIR 

ICE CI041H 

-----
_A.._A6,;.....t<R_PO€.R ___ AUl_ttm_l_T_Y-1 ~ 

.. ,._.....a I.,......._ 
\ 



liD 

i• --a .,. 
~1.2 . -a 

liD 

i• 
-illi 

'24 

~~~ - a 
- I I ..... .. 

I ._.,'"""' ...... ......... I ~----1·-wf--....; 

.u.. 

) ,... ... 

\. 

1 CU) 1 501 1 ocr . 1 tew I m:c 1.-..IFUittMI,....J 

I tEY.iL CA-.IY~ RESERVOIR 1 
ICE CR(J.fTH 

zooz-cA-s£ c 
,..__ """"' llliiHIJU n I 
- -•.-. M&Aa I .,....... -

• • 

'.' 

( 

... 



t• I (. 7-_,,.~( ... · -
1*10. 3.~ 0 

_-G 

WATAN~ ' RESEREVOIR WA TEA LEVEL s - . ._/ ' 

w~ , T ANA ONLY OPERATING 

200 1 SIIIULATION CASE E-VI 

2200 I I I I I 
[r-NORMAL MAXIMUM POOL EL. 2185 

2190 

2180 

2170 

2160 

2150 

2140 

2130 

2120 

2110 

2100 

2090 

2080 

2070 

i_L 
"' I 

........ 

f\, II 

""' / I 

\\ I / 
~ I 

\ \ I I 1\\ I 
\ 1\, I v -, 

1\\~ / I /I 
r- __ 

" "'-... \ ' I 
I 

\ 

I I "-, f\\ I 

", \ 1\ I 1/ I 

,,/ ", \ I 

" 1\\ V; I 
~- ~-- I 

"" \ I I 

~ ""' I 

" 
........ 

1/ " " I "'-, 
f.- II 

MAXIMUM 

MEAN 

.-

MINIMUM 

NOTE: RESERVOIR LEVELS SHOWN 

2060 
ARE BASED ON MONTHLY 

~ 
AVERAGE VALUES AND ARE 
PLOTTED AT MID-MONTH 

I I I l I 

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

HARZA-EBASCO 8U81TNA JOINT VENTURE /D 7 ALAM(A POWER AUTHORITY 
REPLACES FIG. E.2. 149 



2200 

2190 

2180 

2170 

2160 

2150 

2140 

2130 

2120 

2110 

2100 

2090 

2080 

2070 

2060 

F-IG: 6 3-20 

WATANA RESERVOIR WATER LEVELS 

WATANA AND DEVIL CANYON OPERATING 

2002 SIMULATION CASE E-VI 

y--N~AMAL ~AXIMLM PObL EL.,2185 

_L_ 
f'::::-- /I -

r--.... / 

K V; V" 

r"" 
~ "'' / I v_..-

~, 

~ ~ /; v / -, 
1\. L 

'" "" " ,· I / -, i\_" ~ 
'\ ~ v v 

\. t--- _1 

~'\ / 
\ 

'" j 
''\ 

~" j 
''\ 

~"'..........._ 
II 

li 

NOTE: RESERVOIR LEVELS SHOWN 
ARE BASED ON MONTHLY - AVERAGE VALUES AND ARE 
PLOTIED AT MID-MONTH 

I I I j l 

MAXIMUM 
MEAN 

MINIMUM 

.-

OCT NOV DEC JAN FEB MAR APR MAY JUN .JUL AUG SEPT 

HARZA-EBASCO suatTNA JOINT VENTURE /0 0 ALASKA POWER AUTMORITY 
REPLACES FIG. E.2. 191 



2200 

2190 

2180 

2170 

2160 

2150 

2140 

2130 

2120 

2110 

2100 

2090 

2080 

2070 

2060 

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

WAT ANA RESERVOIR WATER LEVELS 

WATANA AND DEVIL CANYON OPERATING 

2020 SIMULATION CASE E-VI 

I I I I I 
_,-NORMAL MAXIMUM POOL EL. 2185 

j 

" 
_L 

~ 
......... 
~, / "" l -~ 

" 1'\>\ 
I 

I 
\ \ / I \\ 

\\ !\ i I 1---.--

'" 
\ \ I I 

V I 
1\\ I 

'\'\ \ !I 
I 

\ I 
' I 

'\ '\\ I /, I '" "· \ ~ / V I ~'\ 
_l 

"\"\ 
r--, \' ~ /I / 

''\ ~ 1/ I v 
~ 

'" I ..... 
........ I/ -

NOTE: RESERVOIR LEVELS SHOWN 

~ . ARE BASED ON MONTHLY 
AVERAGE VALUES AND ARE 
PLOTIED AT MID-MONTH 

I I I I I 

f=~·"·,f <=t-­
_..IC. 3.3 U 

I I 

' .. ::: . 

MAXIMUM 

MEAN 

MINIMUM 

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

HAAZA-E8ASCO SU81TNA JOINT VENTURE ALASKA POWER AUTHORITY 
REPLACES FIG. E.2. t 92 



1460 

1450 

- / 

,I 
VI 

1440 

1430 

1420 

1410 

1400 

DEVIL CANYON WATER LEVELS 
2002 SIMULATION CASE E-VI 

/ '-MAX MUM 

I""'"' .... 

~ 
~ 

~ / 
" ~-- .....__ ....___ 

NOTE: RESERVOIR LEVELS SHOWN 
ARE BASED ON MONTHLY 
AVERAGE VALUES AND ARE 

1 
PLO(TEO 1 T MIDtMONT7 

~~(f.:,,(. /Q 

liiQ ;J J-"' 1 

' ,'<'· 
~~y 

_.. 

_ .. -""1 

MEAN 

MINWUM 

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

HARZA-EBASCO SUSITNA JOINT VENTURE 
1/0 ALASKA POWER A tTI-IIniiiRB 

REPLACES FIG. E.2.192 

-- ---- --~~-

I 



1460 

v 
1450 

1440 

1430 

1420 

I 

1410 

;' 
i 

VI 

1400 

DEVIL CANYON W A TEA LEVELS 
2020 SIMULATION CASE E-VI 

/ MAXI MUM 

~- ... / '"""' ........... ~ ....... M 
v/ I\ ..... ~ 

\ 
I 

\ I 
I \ 
~ ._MIN MUM \ 
I 1\ 

I MINIM ~M-~ 
,; \ 

\ 
\ 

NOTE: RESERVOIR LEVELS SHOWN 
ARE BASED ON MONTHLY 
AVERAGE VALUES AND ARE 
PLOTTED AT MJD-MONTH 

I I I I I 

~AN] 

., 

""' 
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEPT 

HARZA-EBASCO SUSITNA JOINT VENTURE I I } ALASKA POWER AUTHORITY 
REPLACES FIG. E.2.191 

-~-----



f'/Jofo L.-

Figure 6. Reservoir ice cover (A) laid down onto the 
exposed reservoir bottom below the banks (B). 
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FIGURE: 

rcr 
~\C-~~ ~-

SUSITNA RIVER DRAINAGE BASIN 
Fish Species Present 

Lower River: (19) Arctic graying, Arctic lamprey, Bering cisco, burt>Dt chinook salmon, 
chum salmon, coho salmon. Dolly Varden, eulachon, humpback whitefish, 
lake trout longnose sucker, north8m pike, pink salmon, rainbow trout 
round whitefish, slimy sculpin, sockeye salmon, and lhreaspine 

stickleback. 

Middle River: (16) Arctic graying, Arctic lamprey, t>urbot chinook salmon, chum salmon. 
coho salmon, Dolly Varden, humpback whitefish, lake trout longnosa 
sucker, pink salmOn. rainbow troul round wMefish. slimy sculpin, sockeye 
salmon, and lhreaspine stickleback. 

~ndment Zone: (9) Arctic graying. burt>Ol Dolly Varden. humpback wMefish, lake trout 
longnosa sucker, round whltelish, slimy sculpin, and chinook salmon. 
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Figure 90. Timing of 79 crossings by moose of the middle Susitna River above 

Devil Canyon from April 1980 through December 1982 (Source: modified from data In 

Ballard et al. 1983a). 
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Figure 91. Population estimates for main Nelchlna caribou herd (Sources: Pitcher 1984, 1985: lleb at al. 1985). 
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Figure 94. The Jay Creek mineral lick complex (Source: Tankersley 1984). 



APPENDIX A 

LOWER SUSITNA RIVER 



PHOTOGRAPHY NOT AVAILABLE FOR DRAFT REPORT -
WILL BE IN FINAL DRAFT 
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APPENDIX B 

MIDDLE SUSITNA RIVER 



MIDDLE SUSITNA RIVER 

Top: River Mile 147 to 149 
Bottom: River Mile 144 to 146 

March 2, 1983 Scale: 1''=1000 1 



MIDDLE SUSITNA RIVER 
Top· River Mile 142 to 144 

Bottom: River Mile 139 to 141 
March 2; 1983 Scale:l~=lOOO' 



Top~ID~LE SUSITNA 
Bottom: R7ver Mile RIVER 
March 2, R~~gr Mile m ~~ 138 3 Sca1e· 1 ,._ 136 ' -1000' 

.' 
/: 



MIDDLE EUSITNA RIVER 
Top: River Mile 130 to 132 

BottomJ River Mile 127 to 129 
March 2. 1983 Scale:1t:=1000' 

' 



MIDDLE 
Top: River 

Bottom: River 
March 2~ 1983 

SUSITNA RIVER 
Mile 124 to 126 
Mile 122 to 124 
Sca1e:l"=l000' 



MIDDLE SUSITNA RIVER 
Top: River Mile 119 to 121 

Bottom: River Mile 116 to 118 
March 2, 1983 Scale;l"=lOOO' 



MIDDLE SUSITNA RIVER 
Top: River Mile 113 to 115 

Bottom: River Mile 110 to 112 
March 2, 1983 Scale:l';=lOOO' 



MIDDLE SUSITNA RIVER 
Top: River Mile 108 t 

Bottom: River Mil 1 o 110 
March 2 1 8 e 05 to 107 

' 9 3 Scale; l''=lOOO 1 



MIDDLE SUSITNA RIVER 
Top· River Mile 102 to 104 

Bottom; River Mile 10\,to 10~ 
March 2, 1983 Scale;1 =1000 




