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NOTES: 

\ I. 
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' I 2. 

CONTINUOUS WATER QUALiTY MONITOR 
INSTALlED. 
DATA COLLE-CTION{JUL-SEP 1981 AND JUN•SEP lfA:I2.) 
THE LETTER BEFORE EACH STATION NAME IM 
THE TABLE IS USED ON THE MAP TO MARK ~fHE 
APPROXIMATE LOCATION OF THE STATIONS. 

3. 
I 
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SUSITN c? 
DRAINl 

., 
/ .,...... 

K 

NA RIVER NEAR DENALI 

NA RIVER NEAR CANTWELL 
CANYON} 

NA RIVER NEAR WATANA DAMSITE 

NA RIVER NEAR DEVIL CANYON 
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X X X 

X X X 

x' X X 

X 

NA RIVER AT GOLD CREEK X X X X X 

~A RIVER NEAR SUNSHINE X X X X 

\ /-

' / ' 
..... , / ' 

' / ' """'----""' ' ~ A RIVER AT SUSITNA STATION X X X X 

~REN RIVER NEAR PAXSON X 

TN.~ RIVER NEAR TALKEETNA X X X X 

:ETNA RIVER NEAR TALKEETNA X X X X X 

I!TNA RIVER NEAR SKWENTNA X X X X X 

lA RIVER NEAR SUSITNA STATION X X X 

FIGURE: E.2. I 
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NOTESt 

I. CONTINUOUS: WATER QUALIT'/ MONITOR 
INSTALLED. 

2. DATA COLLEC1r10N(JUL·SEP 1981 AND JUN·SEPI982.) 
3. THE LETTER I!EFORE EACH STATION NAME IN 

THE TABLE IS USED ON THE MAP TO MtlRI\ THE 
APPROXIMATE LOCATION OF THE S1ATIO.IS. 
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LOIJISCO 

---- ·-v , / -·------*" 
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I 
I 

I 
I I LOWER 

'>,. \.. ,,..,.,..-, 

' / ' " / ' ' / " '--_,.. ' 
" ' 

i 

' \ \ 
~EXLUTNA 

t.AK£ 

/ 

.._ \ ,.... ...... ...... __ .,..,,. ,.../ 

SCALE O tO 20 MILES 

/ 
/ 

/ 

STREAMFLOW GAGING AND WATER QUALITY MONITORING STATIONS 

STATION 

(A) SUSITNA RIVER NEAR DENALI 

(B) SUSITNA RIVER NEAR CANTWELL 
(VEE CANYON) 

(C) SUSITNA RIVER NEAR WATANA DAIMSITE 

(D) SUSITNA RIVER NEAR DEVIL CANYI~N 

(E) SUSITNA RIVER AT GOLD CREEK 

(F) SUSITNA RIVER NEAR SUNSHINE 

(G) SU~ITNA RIVER AT SUSITNA STATIOlN 

(H) MACLAREN RIVER NEAR PAXSON 

(!) ILl ~~N ~ ILl § a:: (!) 

"' (!) .... < ~ 
< ~ >- < ::c ..J 
(!) .... a: 0 a. 
~~ILl:;~ 1/) ::1: 

0 < 
~~.~~~~ .... 1/) 

:E 1/) .... r5ow 
<t-11.0:0:: ~ (! !i IJJ(f)II..ILIILI - ..J :;: O:ILI!(t...,..., 0 0-
.... a:.-~~ ILl ILl ..J 
(1)01/) 1/) Ill 0 

X X ,~ X X 

X X X X X 

X X xl x 
I~ X X 

X X X X X 

X X X X 

X X X X 

X 
X X X X 

X X X X X 

X X X X lx 
X X X 

( I) CHULITNA RIVER NEAR TALKEETNIA 

(J) TALJ<EETNA RIVER NEAR TALKE.ETNA 

(K) SKWENTNA RIVER NEAR SKWENTNA! 

(L) YENTNA RIVER ~4R SUSITNA STATION 
- I I I I I I I I I 

FIGURE E.2. I J 
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SINGLE CHANNEL: 
-STABLE 

RIVER MILE 103.2 

- NON-ERODIBLE BANKS; CONTROLLED BY VALLEY WALLS" BEDROCK OR ARMOR 
LAYER CONSISTING OF GRAVEL/COBBLES. 

-CHANNEL MAY BE EITHER STRAIGHT OR MEANDERING; IN 'STRAIGHT CHANNELS, 
THALWEG OFTEN MEANDERS ACROSS CHANNEL. 

-OCCASIONAL FRAGMENTARY ALLUVIAL DEPOSITS IN FLOODPLAIN. 

SINGLE- CHANNEL RIVER PATTERN 

FIGURE E.2:. 2 
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RIVER Ml LE 124.4 

SPLIT CHANNEL: 

-MAIN CHANNEL BEHAVES SIMILAR TO SINGLE CHANNEL AT LOW FLOW. 

-SIDE CHANNELS PROVIDE FLOOD RELIEF AT HIGH FLOWS (GREATER THAN 
20,000 CFS). 

-ISLANDS WELL ESTABLISHED WITH VEGETATION. 

- GRAVEL/COBBLE BED IA'\TERIAL 

-MEAN ANNUAL FLOOD CORRELATES WITH BANKFULL FLOW. 

- CHANNELS ARE MODERATELY STABLE. 

SPLIT- CHANNEL RIVER PATTERN 

SOURCE' R 8 M 1982 
FIGURE E.2.3 

.. ------....-,..,-----------~~-..,...--~--· 
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SOURCE• R ll M 19tiZ 

CHULITNA RIVER NEAR CONFLUENCE WITH SUSITNA RIVER 

BRAIDED CHANNEL: 

-FLOODPLAIN IS VERY WIDE AND SHALLOW EVEN AT FLOOD FLOW. 

- MULTIPLE AND INTERLACING CHANNELS IN UNVEGETATED GRAVEL FLOODPLAIN 

-MOVE LARGE QUANTITIES OF BED MATERIAL DURING FLOWS GREATER THAN 
BANKFULL 

- RESULTS FROM COMBINATION OF HIGH RATES OF BEDLOAD TRANSPORT, LOW 
CHANNEL STABILITY, HIGH SEDIMENT SUPPLY, HIGH GRADIENTS AND LOW 
UPSTREAM FlOW REGULATION. 

BRAIDED~HANNEL RIVER PATTERN 

L• 
~~ ·~~--. -~""""--'----~·-~------

"·" 

c 
FIGURE E.2.4 
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L SOURCE' R 8 M 198~ 

DELTA ISLANDS 

MULTI-CHANNEL (DELTA ISLANDS): 

- VERY BROAD FLOODPLAIN WITH LITTLE LATERAL CONTROL. 

- MULTIPLE CHANNELS CO~SIST OF A MIX OF BRAI0£0, SJii..IT CHANNEL AND 
SINGlE CHANNELS WITHIN FLOODPLAIN. 

- RELATIVELY UNSTABLE, SUBJECT TO MAJOR LOCAL CHANGES DURING SINGLE FLOOD EVENTS. 

- LARGE AMOUNT OF FINE SUSPENDED SEDIMENT HELPS STABILIZE BANKS; 
DENSE VEGETATION EFFECTIVE IN TRAPPING SEDIMENT. 

- BED MATERIAL CONSISTS OF GRAVEL/SAND WITH P()CKETS OF SILT. 

MUL Tl- CHANNEL RIVER PATTERN 

FIGURE E.2.~ 
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SOURCE; RaM 1982: 
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I 
. 

e. , . 
.,;;:Y URX Ill 

"" 

"" ~ 
bY 

:11: 
UJ 
UJ 
a:: 

,.. 
..,' 

~""/ URX 116 

~ 
~L 
"' -THALWEG PROFILE .,., ,. 

...,. ~~ 
~ -- WATER SURFACE PROFILE v FOR Q: 8,100 CFS AT 

WATANA 

.,_::;. 

k:: 
~ 

. 
----

162 164 166 168 170 172 174 176 no 

RIVER MILE 

o NOTES: 
. ..J 

> 
UJ 
0 

I. WATER SURFACE PROFILES BASED 
ON PRELIMINARY DATA. 

2. URX = UPPER RIVER CROSS 
SECTION (ABOVE DEVIL 
CANYON). 

SUSITNA RIVER THALWEG AND WATEJ~ SURFACE PR0.1FIL.ES 
DEADMAN CREEK TO DEV\Il C'REEK 

. 

18\0 182 

..i,, 

j....~· 
-r--
I I 

l' u"Rx 102 

~.,1 _ ... -
\Rx 101 

184 186 

:11: 
1&1 
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a: 
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"' 1&1 
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188 

FIGURE ~. 2.6 
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/"' ~""" ./' 800 /v ~ .. ~ 

WATER SURFACE PROFILE FORV:""/~~ 
IOOYR. FLOOD ~ .;" ~~ .,.,. / 

~,. ~~ LRX59 

,/~ ·""' / v 
WATER SURFACE PROFILE FOR __...,.../~ ~ / ~'-
PROBABLE MAXIMUM FLOOD' ,r .~.If./ _::.:V I 'THALWEG PROFILE 

rYJ ,.-... --~Y 
,/I .-/ ,;- .-.../ \ 

. __..,' .~~;o / WATER SURFACE PROFILE 

~
/ ~/ FOR Q= 13,400 CFS AT 

~ ,..., • GOlD CREEK 

... ~ ./ ~ /~ LRX45 __,v ,-r _.... /_/' -

-1-w 
w 
IL 
~ 

z 
2 750 
~ 
> w 
...1 
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700 

I ___.-0V I 
.~~-,,~~/-~ I 

650 

~- ~.,.-/ 7 
~,.~C._,.~ L~X 35 ·-
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~-~ . 

600 

<RX29 j 

NOTES: 

550 
126 128 

I. WATER SURFACE PROFILES BASED 
ON PRELIMINARY DATA. 

2. LRX =LOWER RIVER CROSS SECTION 
(BELOW DEVIL CANYON). 

SOURCE! R ll Ill ltll 

130 132 

z 
<t 
::E 
0:: 
w 
:J: 
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134 136 138 140 142 144 

O~u.IZ za:: RIVER MILE 
...Ju.l(!) 0 <tw 
O~q:- -> 
(!) 0 Cl !;i 0-za:: 
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(I) 

SUSITNA RIVER THALWEG AND WATER SURFACE PROFILES 
DEVIL CANYON TO R M 126 
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FIGURE E.2.7 
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650 
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550 
500 

450 

WATER SURFACE PROFILE 
FOR 100 YR. FLOOD. 

I 

WATER SURFACE PROFILE FOR _, .,- ~ I_.....;;-- I I 
PROBABLE MAXIMUM FLOOD - _......-r LRX 24 

.... --1 

r--j--r-~--+-~~ 

40t>r--r;~941;~+-+-+-+--+--l-L I --- I I /wATER SURFACE PROFILE 
FOR Q= 13,400 CFS AT 
GOLD CREEK 

SOURCE: RaM 1982. 

~UJ zo 
!::Z 
..Jb.l 
;:)::) 
;r..J 
ou. ,z 
-c.tO zO 
1-
u; 
::) 
(/) 

100 102 104 

NOTES: 

I. WATER SURFACE PROFILES BASED 
ON PRELIMINARY DATA. 

2. LRX: LOWER RIVER CROSS SECTION 
(BELOW DEVIL CANYON). 

106 
UJ 
(/) 
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:X: 
0 

108 110 ;12 1!4 116 

RIVER MILE 

SUSITNA RIVER THALWEG AND WATER SURFACE PROFILES 
RM 126 TO TALKEETNA 

liB 120 

>
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a: 
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0 

122 

.~.~ 

124 126 

FIGURE E.2.8 
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SOURCE: RaM l98a 

. 

--
20 

PARKS HIGHWAY 
BRIDGE (SUNSHINE) 

v 
KASHWITNA CREEK ~ 
CONFLUENCE 

~ r:> 

SUSITNA·Yr ~RIVER /~ 
CONFLUEN1..C: 

I--"" 

~-~ 
L-------

30 40 50 60 70 80 
RIVER MILE 

SUSITNA RIVER THALWEG PROFILE 
SUNSHINE TO COOK INLET 

90 

········~ iiiiiiili ........... 
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l 

. 

100 110 120 

FIGURE E.2. 9 
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NOT£ FOR LEGEND SEE FIGURE E 2 12 

- ' --~-~~~.;~~'ti';;'P'IIfjj,~[;:i<,~~~-~ ... :.:~..::.'lV:::-------~--------- -
----!liliillVUA:UXIIIW&G:JI!IMifit!:'-.~-~;..~..,.,.."""·""..S:~- 1 

~,, 

SUSITNA RIVER PLAN 
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NOTE: FOR LEGEND SEE FIGURE E.2.12. 

SUSITNA RIVER PLAN 
RM 124 TO RM 118 
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FIGURE E.2.I6 
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NOTE FOR LEGEND SEE FIGURE E 2 12. 

SUSITNA RIVER PLAN 
RM 117 TO RM Ill 
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FIGURE E.2. 17 
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NOTE:FOR LEGEND SEEFIGUREE.2.12. 

SUSITNA RIVER PLAN 
RM 110 TO RM 104 

-·"···-··.-'~-~.~--~~-----,__ _ __,_ ---"·~--... -_.....;;?._____ . -..-----·--·--. 

FIGUR~ E.2. 18 
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NOTE FOR LEGEND SEE FIGURE E.2.12. 
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NCITE: WATER SURFACE PROFILE IS 

REPRESENTATIVE OF AUGUST 24, 1982 
CONDITIONS; MAINSTEM DISCHARGE AT 
GOLD CREEK 12,500 CFS, SLOUGH 

DISCHARGE ;!S CFS. 

HEAD OF SLOUGH 
AT STATION 62 t- 27 
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0-DENALI V-VEE CANYON 0-GOLD CREEK C-CHULITNA T-TALKEETNA S- SUNSHINE SS-SUSITNA STATION 
NOTE: 
I.A. CRITERION: NO MEASURABLE INCREASE ABOVE NATURAL 

CONDITIONS (ADEC 1979). 

I. B ESTABLISHED TO PREVENT DELETERIOUS EFFECTS ON AQUATIC 
ANIMAL AND PLANT LIFE, THEIR REPRODUCTION AND HABITAT. 

2. AT GOLD CREEK, 2 WINTER OBSERVATIONS WERE LESS THAN THE 
DETECTION LIMIT OF 1.0 mg./ L 

DATA SUMMARY-TOTAL SUSPENDED SEDIMENTS 
SOURCE; USGS AND R SM 
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D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOTES: 

I.A. CRITERIONtSHALL NOT EXCEED 25 NTU ABOVE NATURAL 
CONDITIONS (ADEC 1979). 

I. B. ESTABLISHED TO PREVENT THE REDUCTION OF THE 
COMPENSATION POINT FOR PHOTOSYNTHETIC ACTIVITY, 
WHICH MAY HAVE ADVERSE EFFECTS ON AQUATIC LIFE. 

DATA SUMMARY - TURBIDITY 
SOURCE• USGS AND R8 Ill 

\:\ ,, 
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NO. OF OBSERVATIONS 

LOCATION 
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0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T- TALKEETNA S- SUNSHINE SS -SUSITNA STATION 
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NOTES: 

I. A. CRITERIA: GREATER THAN 7mg./l. ,BUT IN NO CASE SHALL DISSOLVED 
OXYGEN EXCEED 17mg /I.(ADEC 1979). 

1. B. ESTABLISHED FOR lliE PROTECTION OF ANADROMOUS AND 
RESIDENT FISH. 

DATA SUPt1MARY- DISSOLVED OXYGEN 
SOORCE• USGS AND R 6 M 
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- - 111111 --
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e MAXIMUM 

MEAN 
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NO. OF OBSERVATIONS 

LOCATION 
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0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T- TALKEETNA S- SUNSHINE SS -SUSITNA STATION 

NOTES: 
I. A. CRITERION: THE CONCENTRATION OF TOTAL DISSOLVED GAS SHALL NOT 

EXCEED 110% SATURATION AT ANY POINT.lADEC 1 1979). 
I. B. ESTABLISHED FOR THE PROTECTION OF ANADROMOUS AND 

RESIDENT FISH. 

DATA SUMMARY- DISSOLVED OXYGEN °/o SATURATION 

e MAXIMUM 

- MEAN 
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LOCATION 

SOURCE• USGS AND A aM f'IGURE E.2.84 
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HO. OF OBSERVATIONS 

LOCATION 

0-0ENALI V-VEE CANYON G-GOLO CREEl< C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOT_f.S: 

I.A. CRITERION: LESS THAN 0.01 mg./ I. FOR ELEMENTAL PHOSPHORUS (EPA 
1976). 

l.B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANIS~.S. 

2. AT VEE CANYON, 4 SUMMER OB5ERVATIONS,2 WINTER OBSL:RVATIONS, 
AND THE I BREAKUP OBSERVATION WERE LESS THAN 0.0!5 rh'al./1. 

3, AT GOLD CREEK, 6 SUMMER OBSERVATIONS,3 WINTER OBSERVATIONS, 
AND I BREAKUP OBSERVATION WERE LESS THAN 0.05 mg./ I. 

4. AT SUNSHINE, 2 WINTER OBSERVATIONS WERE LESS THAN 0.01 mo./1. 
5. AT SUSITNA STATION, 2 WINTER OBS~RVAiiONS WERE LESS THAN 

0.01 mo./ I. 

DATA SUMMARY- TOTAL PHOSPHORUS 
SOURCE' USGS AND R a Ill FIGURE E.2.86 
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SUMMER WINTER BREAKUP 

0-DENALl V-~EE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 
NOTES: 

e MAXIMUM 

- MEAN 

e MINIMUM 

NO. OF OBSERVATIONS 

LOCATION 

I.A. CRITERION: LESS Tt- AN 0.01 mg./ I. FOR ELEMENTAL PHOSPHORUS (EPA 
1976). 

4. AT SUNSHINE, 2 WINTER OBSERVATIONS WERE LESS THAN 0.01 mg./1. 

I.B. ESTABLISHED TO PR)TECT FRESHWATER AQUATIC ORGANISMS. 

2. AT VEE CANYON, 4 SUMMER OBSERVATIONS, 2 WINTER OBSERVATIONS, 
AND THE I BREAKUI OBSERVATiON WERE LESS THAN 0.05 mg./ I. 

3. AT GOLD CREEK,6 S,,MMER OBSERVATIONS,3WINTER OBSERVATIONS, 
AND I BREAKUP OBH:RVATION WERE LESS THAN 0.05 mg./ I. 

5. AT SUSITNA STATION, 2 WINTER OBSERVt.TIONS WERE LESS THAN 
0.01 mg./ I. 

I SOURCE: usGs AND Raw 

DATA SUMMARY- TOTAL PHOSPHORUS 
F-.IGURE E.2.86 --------------\.-,_,. 
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e MAXIMUM 

-MEAN 

• MINIMUM 

NO. OF OBSERVATIONS 

LOCATI.ON 

0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-lALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOTES I 

I. NO CRITERION ESTABLISHED. 

2. AT VEE CANYON, 7 SUMMER OBSERVATIONS WERE LESS THAN 0.05 m11./l. 
2 WJIVTER OBSERVATIONS AND THE I BREAKUP OBSERVATION WERE LESS 
THAN THE DETECTION LIMIT OF 0.01 mg./1. 

3. AT GOLD CREF.K, 13 SUMMER OBSERVATIONS WERE LESS THAN 0.02Jn9./l. 
2 WINTER OBSERVATIONS AND 2 BREAKUP OBSERVATIONS WERE LESS 
THAN THE DETECTION LIMIT OF 0.01 mg./ I. 

4. AT SUSITNA STATION,THE 2 WINTER OBSERVATIONS WERE LESS THAN 
0.02 mo./1. 

DATA SUMMARY- ORTHOPHOSPHATE 

~ .. 

SOURCE • USGS AND R a M. FIGURE E.2.87 
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NOTES: 

I.A. CRITERION: LESS THAN 10m~;~./ I. (EPA 1976). 
I.B. ESTABLISHED TO PROTECT WATER SUPPLIES. 

2. AT VEE CANYON,5 SUMMER OBSERVATIONS, 3 WINTER OBSERVATIONS, 
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DATA SUMMARY- NITRATE NITROGEN 

~ . .. 

SOURCE: USGS AND RaM FIGURE E2.88 
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NOTES~ 

I.A. CRITERION: SHALL NOT EXCEED 200mg./I.(ADEC 1979). 

I. B. ESTABLISHED TO PROTECT WATER SUPPLIES. 

2. AT GOL.D CREEK, I SUMMER OBSERVATION AND I BREAKUP OBSERVATION 
WERE LESS THAN 5.0 mg./1. 

3. AT TALKEETNA, I SUMMER OBSERVATION WAS LESS THAN 1.0 mg./1. 
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NOTES; 

I. A. CRITERION~ LESS THAN 200 mg/1 (ADEC 1979). 

I. B. ESTABLISHED TO PROTECT WATER SUPPLIES. 

2. AT VEE CANYON, 3 SUMMER OBSERVATIONS WERE LESS THAN 
THE DETECTION LIMIT OF IOmg/ I 

3. AT GOLD CREEK,2 SUMMER OBSERVATIONS WERE LESS THAN 
THE DETECTION L!Mi r OF 1.0 mg I 1. 
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0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T- TALKEETNA S- SUNSHINE SS -SUSITNA STATION 

NOTES~ 

I. NO' CRITERION ESTABLISHED. 

2.(d)- DISSQLVED. 

DATA SUMMARY-MAGNESIUM (d) 

SOURCE: USGS AND R ll lol FIGURE E.2.94 
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NOTES: 
I. NO CRITERION ESTABLISHED. 
2. (d)- DISSOLVED 

SOURCE• USGS AND R B M 
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NOTES: 
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2. AT VEE CANYON 1 I SUMMER OBSERVATION AND I WINTER OBSERVATION 
WERE LESS THAN THE DETECTION LIMIT OF 1.0 mg./ I. 
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NOTES: 
I. NO CRITERION ESTABLISHED. 
2. SOME METALS HAVE VARIABLE SYNERGISTIC EFFECTS WITH HARDNESS~ DEPENDENT 

ON THE PREVAILING HARDNESS IN THE WATER. THE CRITERIA FOR CADIUM, FOR 
EXAMPLE, ARE O.IJOI2 mg./ I. IN HARD WATER AND 0.0004 mg./1. IN SOFT WATER. 
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NOTES: 

I. A. CRITERIA: NOT LESS THAN 6.5 OR GREATER THAN 9.t; ,?H UNITS. SHALL 
NOT VARY MORE THAN 0.5 pH UNITS FROM NATURAL CONDITION ( ADEC 1979 ). 

I. B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. 
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NOTE: 

I. NO CRITERION ESTABLISHED. 

DATA SUMMARY- FREE CARBON DIOXIDE 
SOURCE' USGS AND RaM FIGURE E.2.100 
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NOTES: 

I. NO CRITERION E~TABLlSHE.D, 

2. WATERS CONTAINING LESS THAN 3.0 mg.'l. HAVE BEEN 
OBSERVED TO BE RELATIVELY CLEAN(~ cNEELY et ol.l979). 
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0-DENALI V-VEE CANYON 13-GOLD .CREEK C-CHULITNA T- TALKEEn~A S- SUNSHINE SS -SUSITNA STATION 
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e MAXIMUM 

MEAN 

e MINIMUM 

NO. OF OBSERVATIONS 

LOCATION 

I A. CRITERION: SHALL NOT EXCEED 50 UNITS (AOEC 1979). 4. AT TALKEETNA, I WINTER OBSERVATION WAS LESS THAN 5 UNITS. 

I.B. ESTABLISHED TO PREVENT THE REDUCTION OF PHOTOSYNTHETIC 
ACTIVITY WHICH MAY HAVE. DELETERIOUS EFFECTS ON AQUATIC LIFE. 

2. AT DENALI, I SUMMER OBSERVATION WAS LESS THAN 5 UNITS. ONE 
SUMMER OBSERVATION WAS GREATER THAN 5 UN ITS. 

3. ATSUSITNA STATION,2 SUMMER OBSER'v"ATIONS AND 2 WINTER OBSERVATIONS 
WERE LESS THAN 5 UNITS. 

SOURCE• USGS ANO RBM 
DATA SUMMARY-TRUE COLOR ~!~URE E.2. I 03 
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0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T- TALKEETNA S- SUNSHINE SS- SUSITNA STATION 
NOTES. 
I. NO CRITERION ESTABLISHED. 

2. A .".LIMIT OF 0.073 mQ./ 1. HAS BEEN SUGGESTED B) EPA ( SITT!G 1981 ). 

2.8. THIS SUGGESTED LIMIT IS BASED ON THE EFFECTS OF ALUMINUM ON 
HUMAN HEALTH. 

3. AT VEE CANYON, 7 SUMMER OBSERVATIONS WERE LESS THAN 0.10 mg./ I. 
TWO WINTER OBSERVATIONS AND THE ONE SUMMER OBSERVATION WERE 
LESS THAN THE DETECTION l.IMIT OFQ05 tng/J. 

4 AT GOLD CREEK,4 SUMMER OBSERVATIONS,2 WINTER OBSERVATIONS 
AND THE 2 BREAKUP OBSERVATIONS WERE LESS THAN THE 
DETECTION LIMIT OF 0.015 mq./ I. 

5. (d l = DISSOLVED. 

SOURr.E• RS M 
DATA SUMMARY- ALUMINUM (d) FIGURE E.2.104 
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SUMMER WINTER BREAKUP 
0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOTES: 

I. NO CRITERION ESTABLlSHED. 

2.A. ALIMIT OF 0.073m9./l. HAS BEEN SUGGESTED BY EPA(SITTIG 1981}. 

2.B. THIS SUGGESTED LIMIT IS BASED ON THE EFFECTS OF ALUMINUM ON HUMAN 
HEALTH. 

3. (t}=TOTAL RECOVERABLE. 

DATA SUMMARY- ALUMINUM (t) 

SOU~CE•USGS 
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SUM~~R WINTER BREAKUP 

0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOTES: 

I. NO CRITERION ESTABLISHED. 

2.A. EPA HAS sUGGESTE;D AN AMBIENT LIMIT OF 0.0035 mg./1. (SITTIG 1981). 

2.B. THIS SUGGESTED LIMIT FOR BISMUTH IS BASED ON HUMAN HEALTH 
EFFECTS. 

5. AT VEE CANYON, 9 SUMMER OBSERVATIONS, THE 3 WINTER OBSERVATIONS, 
AMD THE ISREAKUf' CSSERVATION WERE LESS THAN 0.05 mg./1. 

4. AT GOLD CREEK, 6 SUMMER OBSERVATIONS, 2 WINTER OBSERVATIONS, 
AND THE 2. BREAKUP OBSERVATIONS WERE LESS THAN 0.0!5 mg./ I. 

5. (d)= DISSOLVED. 

SOIJRCE: R tl Pol 
DATA SUMMARY-BISMUTH (d) FIGURE E.2. I 06 
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SUMMER WINTER BREAKUP 

0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T- TALKEETNA S- SUNSHINE SS -SUSITNA STATION 
NOTES: 

I. CRITERIA: 0.0012 m9./l.IN HARD WATER AND0.0004 SOFT WATER {EPA 1976). 

2. CRITERlON LESS THAN 0.0002 11l9./l. (McNEELY et al. 1979). 

3. THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC 
ORGANISMS. 

4. AT GOLD CREEK, I SUMMER OBSERVATION WAS LESS THAN 0.001 m9./ I. 
THE I WINTER OBSER'.JATION WAS LESS THAN 0.003 m9./l. 

5. AT TALKEETNA, 2 SUMMER OBSERVATIONS AND 2 WINTER OBSERVATIONS 

WE~E LESS THAN 0.001 mg./1. 

6. AT SUNSHINE, 2 SUMMER OBSERVATIONS AND THE I WINTER OBSERVATION 
WERE LESS THAN 0.001 m9./l. 

7. AT SUSITNA STATION, 12 SUMMER OBSERVATIONS WERE LESS THAN 0.002 
mg./1. THE 9 WINTER OBSERVATIONS AND THE 6 BREAKUP OBSERVATIONS 
WERE LESS THAN 0.003mg /1. 

8. (d): DISSOLVC:D 

~ 

SOURCE• USGS 
DATA SUMMARY-CADMIUM(d) FIGURE E.2. I 07 
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NO. OF OBSERVATIONS 

LOCATION 

0-DENALI V-VEE CANYON G-GOLD CREEl< C-CHULITNA T- TALKEETNA S- SUNSHINE 55 -SUSITNA STATION 
NOTES 

I. CRITERIA. 0.0012 IN HARD WATER AND 0.0004 mg I I IN SOFT WATER (EPA 1976). 

2 CRITERION: LESS THAN 0.0002mg./I.(McNEELY et al.l979). 

3. ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. 

4 AT GOLD CREEK,3 SUMMER OBSERVATIONS WERE LESS THAN O.OIOmg/1. THE I 
WINTER OBSERVATION WAS LESS THAN 0.001 mc;t./1. 

5. AT TALI<EETNA,5 SUMMER OBSERVATIONS, I WINTER OBSERVATION AND 
2 BREAKUP OBSERVATIONS WERE LESS THAN 0.010 mQ./1. 

6 AT SUNSHINE,4 SUMMER OBSERVATIONS WERE i..ESS THAN 0.010 mg./ I. 

7 AT SUSITNA STATION, 7 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS 
AND 5 BREAK UP OBSERVATIONS WERE LESS THAN 0.020 mg./ I. 

8. (t) = TOTAL RECOVERABLE. 

DATA SUMMARY -CADMIUM (t) 

SOURCE: USGS FIGURE E.2.1 08 
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~c:~::} 

0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T- TALKEETNA S- SUNSHINE SS -SUS!TNA STATION 
NOTES: 
I CRITERION: 0.01 OF THE 96~HOUR Lc50 DETERMINED THROUGH BIOASSAY 1 EPA 1976). 

2. CRITERION· 0.005 mg/I(McNEELYet ol. 1979). 

3. THE ABOVE CRITERIA ESTABLISHED 10 PROTECT FRESHWATER AQUATIC ORGANISMS. 

4. AT TALKEETNA, THE 3 SUMMER OBSERVATIONS WERE LESS THAN 0.010 mg/1. 

5. AT SUSITNA STATION, 6 SUMMER OBSERVATIONS,2 WINTER 
OBSERVATIONS AND 2 BREAKUP OBSERVATIONS WERE LESS 
THAN 0.002 mg I I. 

6. (d)=DlSSOLVED. 

DATA SUMMARY COPPER (d) 

l.;.aURCE: USGS 
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SUMMER WINTER BREAKUP 

0-DENALI V-VEE CANYON G-GOLD :REEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 
NOlC::S: 

I. CRITERION:O.OI OF THE 96-HOUR Lc50 DETERMINED THROUGH BIOASSAY 
(EPA 1976). 

2. CRITERION: 0.005 mg./1. (McNEELY et al.l979). 

3. THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC 
ORGANISMS. 

4. AT GOLD CREEK, I SUMMER OBSERVATION WAS LESS THAN 0.010 rno./1. 

5. AT SUSITNA STATION, I SUMMER OBSERVATION AND 2 WINTER OBSERVATIONS 
WERE LESS THAN 0.020 mo./1. 

6. AT TALKI::ETNA, I BREAKUP OBSERVATION WAS LESS THAN 0.020 mo./1. 
7. (t): TOTAL RECOVERABLE. 

s-:::::;:a 

SOURCE· USGS 
DATA SUMMARY-COPPER (t) FIGURE E.2.110 
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0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S- SUNSHINE SS-SUSITNA STATION 

NOTES: 

I.A. CRITERION: LESS THAN 1.0 mg./ I. (EPA 1976 i SITTIG 1981) 

I.B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. 

2, (t)= TOTAL RECOVERABLE. 

.• 

DATA SUMMARY- IRON (t) 

SOURCE: USGS FIGURE E.2.111 
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SUMMER WINTER aREAKUP 

0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOTES: 

I. CRITERION: LESS THAN 0.03mg./I.(McNEELYet al. 1979). 

2. CRITERION: Q.OI OF THE 96-HOUR LC50 DETERMINED BY BIOASSAY 
(EPA 1976). 

3. ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. 

4. AT GOLO CREEK, 3 SUMMER OBSERVATIONS WERE LESS THAN 0.100 mo./ I. 

5. AT TALKEETNA,6 SUMMER OBSERVATIONS AND I WINTER OBSERVATION 

WERE LESS THAN O.IOOmo./1. 

6. AT SUNSHINE, 2 SUMMER OBSERVATIONS WERE LESS THAN 0.100 mo./1. 

7. M SUSITNA STATION, 5 SUMMER 09SERVATIONS, 3 WINTER ~SERVATIONS 1 
AND 2 BREAKUP OBSERVATIONS WERE LESS THAN 0.200 mg./ I. 

S. (!)=TOTAL RECOVERABLE. 

SOURCE• USGS 
DATA SUMMARY- LEAD (t) FIGURE E.2 .112 
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WiNTER BREAKUP 

0-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOTES: 

I.A. CRITERION• LESS THAN 0.05 mg./I.(EPA 1976) 

1.8. ESTABLISHED TO PROTECT WATER SUPPLIES. 

2. AT SUSITNA STATION, 6 SUMMER OBSERVATIONS, I WINTER OBSERVATION 
AND 6 BREAKUP OBSERVATIONS WERE LESS THAN 0.010 mo./ I, 

3. (d): DISSOLVED 

DATA SUMMARY- MANGANESE (d) 

SOURCE• USGS 
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FIGURE E.2.113 
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SUMMER W!NTER BREAKUP 

0-DENALI V-VEE CANYON G-GOLD CREEK C3 CHULITNA T~ TALKEETNA S- SUNSHINE SS -SUSITNA STATION 

NOTES: 

I.A. CRITERION: LESS THAN 0.05 mg./ I (EPA 1976). 

1.8. ESTABLISHED TO PROTECT WATER SUPPLIES. 

2. AT SUSITNA STATION, I BREAKUP OBSERVATION WAS LESS THAN O.Oimg./1. 

3. (!)=TOTAL RECOVERABLE. 

DATA SUMMARY- MANGANESE (t) 

SOURCE• USGS 
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FIGURE E. 2.114 
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NOTES: 

I.A. CRITERION: LESS THAN 0.00005 mg./ I. (EPA 1976). 

I.B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. 
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NOTES: 

I.A. CRITERION: LESS THAN 0.00005m ./I. (EPA 1976). 

1.8. ESTABLISHED TO PROTECT FRES~ HATER AQUATIC ORGANISMS. 

2. AT TALKEETNA, I SUMMER OBSER''ATION WAS LESS THAN 0.0005 1119jl. 

S. AT SUSITNA STATION, i SUMMER C 3SERVATIONS, 7 WINTER OBSERVATIONS 
AND 4 BREAKUP OBSERVATIONS 1ii::RE LESS THAN 0.0005 mo./ I. 

4. AT GOLD CREEK, THE I WINTER OBSERVATION WAS LESS :rHAN 
0.0005 mo./1. 

5. (t) =TOTAL RECOVERABLE. 

DATA SUMMARY- MERCURY (t) 

SOURCE: USGS FIGURE E.2 .116 
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NOTES: 

I. CRITERIO!II: LESS THAN 0.0:'5 mg./1. (McNEELY et ol. 1979). 

2. CRITERION: 0.01 OF THE 96-HOUR LC 50 DETER'l!NED THROUGH 
BIOASSAY (EPA 1976). 

3. THE ABOVE CRITERIA ESTAB .''3HED TO PROTECT FRESHWATER AQUATIC 
ORGANISMS. 

4. AT GOLD CREEK, 2 SUMMER OBSEFNATIONS WERE LESS THAN 0.05 mo./1. 

5. AT TALKEETNA, TP.E ~SUMMER OBSE:RVAl;'JN WAS Ltt.SS THAN 0.0:5 mo./1. 

6. AT SUNS Hll'it::, !> jUMMER OBSERVATIONS WERE LESS THA~~ 0.05 m~./1. 

7. (H =TOT;..~. RECOVERABLE. 

SOURCE• USGS 
DATA SUMMARY- NICKEL (t) FIGURE E.2. !17 
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0-DENALI V-VEE CANYON G-r . ._o CREEK C-CHULI'I'NA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOTES: 

I. CRITERION: LESS THAN 0.03 mg./ I. (McNEELY et ol. 1979). 

2. CRITERION: 0.01 OF THE 96-HOUR LCso DETERMINED THROUGH 
BIOASSY (EPA 1976 ). 

3. THE ABOVE CRITERIA BASED ON HUMAN HEALTH EFFECTS. 

4. AT SUSITNA STATION, 8 SUMMER OBSERVATIONS, 8 WINTE:t 

OBSERVATIONS AND 4 P~EAKUP OBSERVATIONS WERE LESS THAN 
0.020 mo./1. 

5. AT GOLD CREEK THE I WINTER OBSERVATION WAS LESS THAN 0.012 mg./ I. 
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0-DENALI V-VEE CANYON G-GOLO CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION 

NOTES: 

I. CRITERION: LESS THAN 0.03 m9./l. (McNEELY at al.l979). 

2. CRITERION: 0.01 OF THE 96- HOUR LC 50 DETERMINED THROUGH 
BIOASSAY (EPA 1976). 

3. THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC 
ORGANISMS. 

4. AT SUSITNA STATION, I SUMMER OBSERVATION AND 2 WINTER 
OBSI::RVATIONS WERE LESS THAN 0.020 mg./1. 

5. (t)=TOTAL RECOVERABLE. 

DATA SUMMARY- ZINC (t) 
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NOTES: 

I) ELEVATIONS ON SEPTEMBER 3, 1982 WITH 
DISCHARGE AT GOLD CREEl<:: 14,600 CFS. 

2) CONTOURS IN FEET ABOVE MEAN SEA LEVEL. 

e 

"--------,- FIGURE E.2:.120 

------.. ,, - - ~-··"···~""'~-=. "'---:- g~if~7t)~ 



@) 
Rlv£R 

5
u5 ,rNA ~ c::::::> 

~ 
_/I 

.r-

9~-· 

' ------. 9-13 0 
9-3· 

9-2· 

SLOUGH 9 GROUND WATER CONTOURS 

FLOW --
c:::::::? 

9-IAe ."' 
~ 

--~~~~------A-LA_s_K_A __ R_A_I __ LR~ 
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NOTES: 

I ELEVATIONS ON SfPTEMBER 6, 1982 WITH 
DISCHARGE AT GOLD CREEK: 12,200 CFS. 

2. CONTOURS IN FEt:T AB~VC: MEAN SEA LEVEL. 
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2) BASED ON 1981 DATA, WATANA OPERATION 
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FOLLOWING INFLOW TEMPERATURE. 
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2. WATANA TEMPERATURE AND DISCHARGE FROM 
DYRESM MODEL{RUN WA4020) 
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WATANA OPERATION~ 
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WATANA DISCHARGE (CFS): 
JUN 15 4410 
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WATANA OPERATION: 
DOWNSTREAM TEMPERATURES -OCT TO DEC 

'.;:,',.,._~,.........,~------,....~~- ··"•' -~ .... ., . ~~~~"·''-~'"·">- ...... ,?,,,~'1-!+"""'• 
~o· ,.. ...~~· ..... ··~•·•~~t:v"'II@ltt!~.·.~ ,,. :::; 

·• t.:f ,~ · ;;~~ • .'~"_.--·: .. -·"'~_:::·<·' .---'.·'··•::~; ··-'f - · ·., . r 

,· 

185.00 

WATANA DISCHARGE (CFS): 
OCT 15 6110 
OCT 31 5820 
NOV 15 6580 
NOV3l 10070 
OEC 15 10'540 
DEC 31 12500 

FIGURE E.2.178 

~--·---'~, .... _, ___ ._..,.. __ ,..,., ~ ....... ""J'""-·--~,;:-::~ 

11 



--·----·---~----· 

0 
~ 

LLI 
a:: 
:;::) 

~ 
Gl: 
LLI 
0.. 
2: 
LLI .... 
a:: 
LLI 

!ti 
~ 

14 

J I I I I I I I I 

12 I I 

rv 
'I 
~ 

8

W, tlfl~~Jill 
.. , 
'l u 

., 

i I ' I I I I v '"'I r ,, 
' 

-1 

4 I I I I I I I -i \ I I 

2 1 I I I I c-·+ I ',1 I 

NOTES: 

I. TIME. SCALE IS IN INCREMENTS .OF 10 DAYS. 

2. O'BSERVED DATA FOR SUSITNA RIVER ABOVE 
FOURTH OF JULY CREEK (RM 131.37 ADFSG 1982. 

3. PREDICTED WATER TEMPERATURES (RM 130.5) 
DURING WATANA OPERATION USING 1981 DATA. 

4. TEMPERATURES REPORTED ARE MEAN DAILY 
VALUES. 
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NOTE; 
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ICE FRONT 
NOV 20 

• 
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I 
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ICE FRONT 
NOV 25 . 

I 
I 
I 
I 
I 
I 
I 
I 

I. BASED "ON RESERVOIR OUTFLOW TEMPERATURE MODEL(SEE FIGURE E.2.175). 

2. THE DASHED HORIZONTAL LINE OVERLYING SOLID LINE 
INDICATE THE INCREASED ICE THICKNESS AS SIMULATED· 
FOR THE NEXT ICE FRONT LOCATION. 
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ICE FRONT 
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• I 
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rJ\h I 

1/\ 

135 140 

0 I I 

95 100 105 II 
NOTES: 
!. BASED ON RESERVOIR OUTFLOW TEMPERATURE\S STARTING AT 4 °C 

ON :mV.I AND DROPPING TO 2°C BY JAN 15. 

2 THE DASHED HORIZONTAL Lll~E OVERLYING SOLID I.INE 
INDICATE THE INCREASED 1\l:: THICKNESS AS SIMUL,!\TED 
FOR THE NEXT ICE FRONT LOCATION. 

115 120 125 130 135 
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WATANA OPERATION 
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NOTES: 
I. BASED ON RESERVOIR OUTFLOW TEMPERATURES STARTING 

AT 4°C ON NOV I AND DROPPING TO 2°C BY JAN 15. 

2. CHANG!:: IN STAGE DURING FREEZEUP BASED ON OPEN 
WATER DISCHARGE OF 9900 CFS. 

WATANA DISCHARGE (CFS) 
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DEC 10300 
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I. BASED ON OUTFLOW TEMPERATURES FROM RESERVOIR 
TEMPERATURE MODEL .• 

2. CHANGE IN STAGE DURING FREEZEUP BASED ON OPEN 
WATER DISCHARGE OF ~9900 CFS. 
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REFERENCE: BASE MAP FROM R&M,198I-I 0 •200'DEVIL CANYON 
TOPOGRAPHY, RETRACED AT ZS' CONTOURS 
USBR,l960 
COE, 1978 
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DEVIL CANYON 
BORROW SITE G 

BORROW SITE G 

LEGEND 

-·-·- BORROW SITE liMIT 

!!Qlli 
I. ENTIRE ~RROW SITE LIES WITHIN PROPOSED DEVIL 

CANYON RESER\IOIR UMITS, 

2. BORROW SITE LIMITS BASED ON FIELD AND AIR PHOTO 
INTERPRETATIOU OF BORROW MATERIAL, FINf.L U141TS 
SUBJECT TO RESIJLTS OF DESIGN INVESTIGATIONS. 

3. 25 FOOT CONTOUR INTERVAL ADDEO FROM SOURCE 
MAP (REFEflENCED) IN BORROW SITE ONIX 

4. PHOTO TAKEN AUGUST, 1981, 

0 200 400 FEET 
SCALE I s;=a 

FIGURE E.2.187 



000'009 3 

i)()(tiog 3 

"' z 

z 
0 

fi 
(,) 

g 

; 

~l ;.,., "' \ \ 

'-

~~ 

' ~ 
~ , -,. 1 

~ ·~ ! 

/ 

z~ 
0~ >- ~ 

ZLLl 
ctt:: 
(.)CJ) 

.....l;e _o 
>0::: wo::: oo 

CD 

,., 
z 

\ 
\ 



oJ 
0 
0 

~ 
# ~~ ~ 

!:!.. 3,212,000 

N 3,214,000 

QUARRY SITE K 

.~4 3,216,000 

N 3,218,000 

/ 

/> dlo 

00~~ 

REFERENCE: BASE MAP FROM USGS 1:63,360 ALASKA QUADRANGLE 
TALKEETNA MOUNTAINS (D-5). 
COORDINATES IN FEET1 ALASKA STATE P!..!.:~C. 
(ZONE 4) 

-~·..-......E 

ln ... ~'soo 
c 

I 

\ 
~2400 

~ .... "-..... .... 

DEVIL CANYON 
QUARRY SITE K 

x EL1522' 

0 
0 
0 

0 
U) 

LIJ 

~----/~-
/ ().. /~-~-

,~p ~~/ 
/ / 

( 1soo---' 

............... 

(\ ~600 --_SCALE 

···- ··. \., ~'----..... :··.. \ 
"'-.~ 

" 
.~·~.,.-.--~.,.,......~~-.~ ,~,, .. ,-,!,:'"'"~"<:"··;.·~~-·~~~···'"''"''·'···--~-~· ~~~-~; ._,, ··(;· ·-~~-

'{, 

LEGEND 
- .. -MATERIAL LIMITS 

NOTES 

1 .. ENTIRE QUARRY SITE LIES>· OUTSIDE OF 
PROPOSED RESEIWOIR LIMITS. 

Ia. MATERIAL LIMIT SHOWN IS OUTCROP 
LIMIT AS D~TERMlNED ~RO;M AIR PHOTO 
INTERPRETATION. NORTH f'A1CES OF 
SITES ARE EXPOSED ROCK CLIFFS1 AND 
LOCATION OF SAMPLES. 

3. CONTOURS TRACED FROM ENLARGED, 
REFERENCE BASE MAP 1 Ali '100' 
INTERVALS. 
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A.l Int~~~uction 

Side sloughs of the Susitna River consist of springfed overflow 
channels between the mainstem Susitna and its side channels and the 
edge of the floodplain. The side sloughs are generally separated from 
the mainstem by well-vegetated gravel bars. Exposed alluvial berms at 
the heads of the slougns normally separate the sloughs from mainstem or 
side channe 1 flows. The contra 11 i ng berms at the upstream end of the 
side sloughs are approximately at the water surface elevations of the 
mainstem for mean monthly flows observed during June, July, and August. 
At intermediate and low-flow periods in the mainstem, the side sloughs 
convey clear water from small tributaries and/or upwelling groundwater 
which is essential to the existence of this habitat type. At 
intermediate mainstem flows, the water surface elevation of the Susitna 
River causes a backwater to ex~end well up into the sloughs from their 
lower end. Even though substantial backwater often exists, the slough~ 
function hydraulically very much like small stream systems and there is 
a net discharge from the sloughs. At high flows the water surface 
elevation of the mainstem river is sufficient to overtop the upper end 
of the slough. 

Over thirty sloughs have been identified in the reach of the Susitna 
River between D,evil Canyon and Talkeetna. These slough habitats have 
been identified by the Alaska Department of Fish and Game (ADF&G) as 
the main producers of chum salmon in this reach of the river. This 
reach will be impacted most by the regulated flows from the proposed 
Susitna Hydroelectric Project. Numerous additional sloughs have been 
identified between Talkeetna and Cook Inlet. 

Incremental flow analyses have been prepared for three sloughs in the 
reach from Talkeetna to Devil Canyon and for one slough in the reach 
from Cook Inlet to Talkeetna. The analyses performed for these four 
sloughs consist strictly of hydrologic and hydraulic relationships be
tween the sloughs and the mainstem of the Susitna. The analyses des
cribe the effects of mainstem flow on slough discharge, water surface 
elevation, flow depth and velocity, wetted surface area wetted peri
meter and water table elevations. These relationships provide the 
hydraulic boundary conditions throughout a r~nge of flows in the 
Susitna River within which fishery habitats can be defined. 

A.2 Selection of Sloughs 

The AOF&G an~ R & M Consultants, Inc. (R&M) began collecting hydraulic 
and hydrologic data in the Susitna River sloughs to tescribe the rela
tionships between mainstem flow and slough physical characteristics. 
Although hydraulic data is currently being collected as part of the 
ongoing studies, data collected primarily in 1981 and 1982 were uti-
1 i zed for this analysis. For the incrementa 1 analysis, three s 1 oughs 
upstream of Talkeetna and one slough downstream of Talkeetna have been 
selected. These sloughs were selected on the basis of location 
(representative reach of river), salmon productivity (the three sloughs 
up~tream from Talkeetna provije spawning habitat for 60 to 80 percent 
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of the adult salmon spawning in side sloughs), s:uscepJtibi'iity to 
mainstem flow (changes in mainstE~m flow under present :condiiitions, affec:t 
the physical characteristics of t!he .slough), and dlata availability 
(detailed studies have been conrlucted in these slolghs). The 
representative selected sloughs are: 

Above Talkeetna: 

o Slough 8A (approximate River Mile 126) 
o Slough 9 (approximate l~iver Mile 129.) 
o Slough 21 (approximate Ri,ve:r Mile 14,2) 

Below TalkeJetna: 

o Rabideux Slough (approximate River Mile 84) 

Rabideux Slough is located in ithe t:Jipper portion of the Tallaeetna to 
Cook Inlet reach of the Susitna Rive~ and is. therefore, mere likel~ to 
be affected by altered flows from thE~ proposed projec.t th~m are slo.ughs 
located further downstream. 

The lo:tations of the slcughs selected for these analyses; are showrn on 
Figure A-1. Maps of each of the sloughs are presented in Figures ~~2, 
A-3, A-4, and A-5, respectively. 

A.3 Definition of Flow Regime~~ 

As the flow in the Susitna mainste!m changes, several 'r:haraa:teriistic 
flow regimes are evident in each snmugh. These regimes 1re defined as 
follows: 

o Regime I - This flow regirn~ is characterized b~ a slough fOow 
which is essemtia11Jt irndcependent of flow irn the mains1tem 
{i.e., there: is no bad< Wiater effect into the' mouth of !the 
slough from tlhe mainstem)J.. In this flow regi:rrne, the slough 
acts as a minor tributary to the rna i nstem. 

o Regime II - irhi s regime is characterized .byr mai nstem barck
water extending int:o the mouth! of the slotJgJh because the 
mainstem \>Jater leve] acts .as a hydraulic conrtrrol. Howev,er, 
the disch~rge from the s,lough ils largely indleJ~endent of the 
rna ins tem discharge s i nee the up:stream berms a1c the h.eads of 
the sloughs are not overtopped. 

o Regime III - At sufficiently high flows in the mai nstem, the 
upstream berms of the s ~1oughs are overtopped., Under th'ese 
conditions, the slough hydrologic and hydraull:ic: characterist
ics are ne,arly entirely dependent on the maimst:em flows. 

A factor which comp1icates the distinction of these re1giimes is that: in 
several cases the sloughs may have two or more channells and as;sociatted 
upstream berms whi cln overtop at dli:fferP.nt mai nstem floWJs. Therefore, 
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subsets of Regime II occur when one or more upstream berms are over
topped by mainstem flow, but the berm with the highest thalweg 
elevation is not overtopped. These intermediate regimes are defined as 
Regimes II-A, II-B, etc. 

Mainstem discharges which distinguish the hydraulic regimes in the 
slough are referred to as threshold discharges. For each of the four 
sloughs analyzed, threshold discharge estimates are presented in Table 
A-1 along with the ranges of mainstem flows which encompass the flow 
regimes described above. Determination of these threshold values were 
based on computations from available data, field observations, and 
aerial photographs. 

Descriptions of these distinct flow regimes are necessary to describe 
how mainstem flow and slough physical habitat variables are interre
lated. The relationships within each regime can then be used to 
estimate the physical habi:at variables within and beyond the range of 
observed values through ;nterpolation and extrapolation for each 
regime.. The methods and ·1;-iformation used to define the relationships 
between mainstem flow and physical habitat characteristics in the 
sloughs are presented in the Attachment to this Appendix. 

A.4 Main Channel Flow and Physical Habitat Variables Of Sloughs 

The following slough physical habitat variables were analyzed with 
respect to mainstem discharges: 

o slough discharge 

o water surface elevations at the mouth, near mid-slough, and 
near the upstream berms 

o water depths at the mouth, near mid-slough, and near a 11 
upstream berms 

0 average velocities 
mid-slouq?, and 
sloughs.-

at cross-sections at the mouth, 
near the upstream berms of 

o total wetted surface area 

near 
the 

o wetted perimeters at cross-sections at the mouth, near 
mid-slough and near the upstream berms of the sloughs 

o water table elevations in the vicinity of the sloughs. 

l/observed lateral velocity distributions and velocity ranges are 
provided in the Attachment for selected cross-sections (transects). 
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Discharge at which 
mainstem acts as a 
hydraulic control 
of slough water-
surface elevation 
at mouth (Regime 
II flow begins) 

Discharge at which 
intermediate berm 
is overtopped 
(Regime II-A flow 
begins) 

Discharge at which 
highest berm is 
overtopped (Regime 
III flow begins) 

N/A - Not applicable 

1/ Field estimate. 

Table A-1 

THRESHOLD DISCHARGE ESTIMATES 

Susitna River Discharge 
at Gold Creek 

Slough 
8A 

(cfs) 

Slough Slough 
9 21 

(cfs) (cfs) 

Susitna River 
Discharge at 

Sunshine 
Rabideux 
Slough 
(cfs) 

1o,ooo1' 11,oooY 21 40oZ! 
' 

<10 ooo2/ 
' 

26,ooo?f11 N/AG/ 24 8ooZ! 
' 

N/A6/ 

30,000~/ 20,soo§/ 26 ooof1 
' 

65,ooo101 

32,000~/ 23,oool' 

2/ Based on field observations on June 29, 1982. 
3/ ·'Slough Hydrology, Interim Report," R&M, Dec. 1982fi p. 2-1. 
4/ Ba3ed on aerial photo. 
S/ Base:t upon data in 11 Pre 1 imi nary Assessment ·Of Access 

of Spawning Salmon to Side-Slough Habitat above Talkeetna," 
E.W. Trihey, Nov. 1982. 

6/ Slough 9 and Rabideux Slough do not have intermediate berms. 
7/ Based on staff gage data in "Susitna Hydro Aquatic Studies, 

Phase II Base Data Report, Volume 4: Aquatic Habitat and 
Instream Flow Studies 1982, Appendix A, Alaska Department of Fish 
and Game, 1983," Table 4-A-3, p. 4-A-67. 

8/ "Susitna Hydro Aquatic Studies, Phase II Basic Data Report, Volume 
4: Aquatic Habitat and Instream Flow Studies, Part I) ADF&G, 
1983," Table 4I-3-2, p.43. 

9/ Aerial photos indicate Regime 
mainstem flows of 15,000 cfs. 

10/ 
discharges between 10,000 cfs 
Based on aerial photoso 

II flow exists during very low 
Regime II assumed to occur for 

and 15,000 cfs. 
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TABLE A-1 (Cont'd) 

REGIME DISCHARGE ESTIMATES 

Susitna River Discharge 
at Go1d Creek 

Slough 
8A 

(cfs) 

<10,000 

10,000-

26,000 

Slough Slough 
9 21 

(cfs). (cfs) 

<11,000 <21,400 

11,000- 21,400-

20,50oY 24,800 

26,000- N/A 24,800-

30,00o!f 26,000 

>30,000 >23,000 >26,000 

Susitna River 
Discharge at 

Sunshine 
Rabideux 
Slough 
(cfs) 

N/A 

10,000-

65,000 

N/A 

>65,000 

l/ .. Slough Hydrology, Interim Report ... R&M, December 1982, P. 2-1 
Based on aerial photography this flow is estimated to be 32,000 
cfs. 

_g_l 11 Pre l imi nary Assessment of Access of Spawning Salmon to 
Side-Slough Habitat above Talkeetna," E.W. Trihey, November, 1982. 
Based on data in 11 Slouth Hydrology, Interim Report 11

, R&M Consul
tants, December, 1982. p. 2-1, this flow is 23,000 cfs. 

3--2 

-

~ 

t 
l. 
I 
' 1 
I 

I 
I, 
l 

l 
l 
! 
! 



tl 

I 

For the reach from Talkeetna to Devil Canyon, the relationships between 
mainstem flows and the slough physical habitat variables were analyzed 
for average daily discharges of the Susitna River at Gold Creek (USGS 
gage no. 15292000) for ice-free conditions. Physical characteristics 
of the s 1 oughs are presented for rna ins tern flows ranging from 1000 cfs 
to 31,000 cfs in increments of 2000 cfs and at 12,000 cfs. 

Tables A-2, A-3, and A-4 present tabulated results of the effects of 
the mainstem discharges on physical habitat variables for Sloughs 8A, 
9, and 21, respectively. The methods of analysis and the information 
used in preparing the tables are presented in the Attachment, Parts 1, 
2, and 3. 

For analyzing the effects of mainstem flow on Rabideux Slough, located 
downstream from Ta 1 keetna, it was necessary to expand the range of 
flows considered. Contributions from the Chulitna and Talkeetna Rivers 
constitute approximately 40 and 20 percent, respectively, of the 
natural flows in the Susitna River at the Sunshine Gaging Station. 
The Chulitna and Talkeetna flow contributions, therefore, reduce the 
influence of Susitna River flows measured at Gold Creek on the physical 
characteristics of Rabideux Slough. Mainstem flows at Gold Creek of 
1000 to 31,000 cfs encompass only the low flow conditions downstream 
from Talkeetna as measured at the Sunshine Gaging Station (USGS Gage 
No. 15292780). In order to account for the wider range and higher 
average flows encountered at Rabideux Slough, three flow conditions at 
the Sunshine Gage Station were defined based on the Chulitna and 
Talkeetna River flows. The incrementi:il flows of the Susitna River at 
Gold Creek were added to the sum of flows from the Chulitna and 
Talkeetna Rivers. In this way the majority of pre- and post-project 
flow conditions and the effects on Rabideux Slough physical 
characteristics could be analyzed. The three flow conditions used for 
the analysis were: 

Condition 1: 

Condition 2: 

Sum of the mean daily low flow for the Chulitna and 
Talkeetna Rivers during September, typically the lowest 
flow month during the ice-free season. The low flow 
contribution from each river consists of the 90 percent 
exceedance flow. Flows at Gold Creek were added incre
mentally to the sum of these flows to define the lower 
third of the potential range of flows observed at 
Rabideux Slough. 

A medium flow range at Rabideux Slough was derived from 
the fifty percent exceedance flows in the Chulitna and 
Talkeetna Rivers using the mean monthly flow in August. 
August flows were selected because of the salmon mi gra
tion activity which occurs in August. Gold Creek flows 
ranging from 1,000 to 31,000 cfs were i~crementally added 
to the sum of the mean August monthly flows from the 
Chulitna and Talkeetna Rivers to provide a medium flow 
range at Rabideux Slough. 
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Table A-2 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH 8A 

Water Surface Elevation Flo\</ DeQth 
Susitna River Slough Inter- Inter-
Discharge at Discharge ~1id- mediate Upstream Mid- medtate Upstream 
Gold Creek at Mouth Mouth Slough Berm Berm Mouth ~ 

Berm Berm 
{cfs) (cfs) (ft,msl) (ft,msl) (ft,msl) (ft,msl} (ft) ( (ft) (ft) 

1,000 3 559.4 568.6 N/A N/A 1.1 0.2 0 0 
3,000 3 559.4 568.6 N/A N/A 1.1 0.2 0 0 
5,000 3 559.4 568.6 N/A N/A 1.1 0.2 0 0 
7,000 3 559.4 568.6 N/A N/A 1.1 0.2 0 0 
9,000 3 559.4 568c6 N/A N/A 1.1 0.2 0 0 

11,000 8 561.4 568a 8 N/A N/A 3.1 0.4 0 0 
12,000 8 561.8 568.8 N/A N/A 3.5 0.4 0 0 
13,000 8 562.1 568.8 N/A N/A 3.8 0.4 0 0 
15,000 8 562.5 568.8 N/A N/A 4.2 0.4 0 0 
17,000 8 562.8 568.8 N/A N/A 4.5 0.4 0 0 
19,000 8 563.0 568.8 N/A N/A 4.7 0.4 0 0 
21,000 8 563.2 568.8 N/A N/A 4.9 0.4 0 o· 
23,000 8 563.3 568.8 N/A N/A 5.1 0.4 0 0 
25,000 8 563.4 568.8 N/A N/A 5.2 0.4 0 0 
27,000 8 563.5 568.8 573.2 N/A 5.3 0.4 0.1 0 
29,000 11 563.5 568.8 573.3 N/A 5.4 0.4 0.2 0 
31,000 43 563.6 569.8 573.4 N/A 5.5 0.4 0.3 0 

N/A - Not Applicable 

Note: See Figure A-2 for location of mouth, mid-slough, intermediate berm, and upstream berm. 
See Attachment, Part 1, for narrative and worksheets explaining method of determining slough physical 
habitat variables. 
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Susitna River 

Table A-2 (Cont'd) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH 8A 

Average Velocity 
Inter- Wetted 

Mid- mediate Upstream Surface 

Wetted Perimeter 
Inter-

Mid- mediate Discharge at 
Gold Creek Mouth Sllugh Berm Berm Area Mouth Slough Berm 

(ft) (ft) - ( cfs) (ft/sec) (ft sec) (ft/sec) (ft/sec) (ft2) (ft) 

1,000 0.06 0.3 N/A N/A 305,000 62 54 0 
3,000 0.06 Oo3 N/A N/A 305,000 62 54 0 
5,000 0.06 0.3 N/A N/A 305,000 62 54 0 
7,000 0.06 0.3 tVA N/A 305,000 62 54 0 
9,000 0.06 0.3 N/A N/A 305,000 62 54 0 

11,000 0.03 0.4 N/A N/A 480,000 147 59 0 
12,000 0.03 0.4 N/A N/A 500,000 152 59 0 
13,000 0.02 0.4 N/A N/A 520,000 155 59 0 
15,000 0~02 0.4 N/A N/A 570,000 160 59 0 
17,000 

. 
0.02 0.4 N/A N/A 610,000 163 59 0 

19,000 0.02 0.4 N/A N/A 650,000 165 59 0 
21,000 0.01 0.4 N/A N/A 700,000 166 59 0 
23,000 0.01 Oc4 N/A N/A 740,000 167 59 0 
25,000 0.01 0 .. 4 N/A N/A 780,000 167 59 0 
27,000 0.01 0.4 0.5 N/A 830,000 168 59 

..... 
I 

29,000 0.02 0.4 2.5 N/A 870,000 169 59 15 
31,000 0.07 0.4 7.0 N/A 910,000 170 59 81 

N/A - Not Applicable 

Upstream 
Berm 
(ft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Note: See Figure A-2 for location of mouth, mid-slough, intermediate berm, and upstream berm. 
See Attachment, Part 1, for narrative and worksheets explaining method of determining slough physical 
habitat variables. 
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Table A-2 (Cont'd) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH SA 

Water Table Elevation 
Susitna River Mid- Mid-
Discharge at Slough Slough Upstream 
Gold Creek Well A Well B Well 

(cfs) (ft,msl) ( ft ,ms 1) (ft,msl) 

1,000 565.6 568.0 574.7 
3,000 565.6 568.0 574.7 
5,000 565.6 568.1 574.8 
7,000 565.6 568.2 574.8 
9,000 565.6 568.3 574.8 

11,000 565.6 568.3 574.9 
12,000 565.6 568.4 574.9 
13,000 565.6 568.4 574.9 
15,000 565.6 568.5 574.9 
17,000 565.6 568.5 575.0 
19,000 565.6 568.,6 575.0 
21,000 565.6 568.6 575.0 
23,000 565.6 568.7 575.0 
25,000 565.7 568.7 575e0 
27,000 565.7 568.8 575.1 
29,000 565.7 568o8 575.1 
31,000 565.7 568.9 575.2 

N/A - Not Applicable 

Note: See Figure 2 for well locations. 
See Attachment, Part 1, for narrative and worksheets 
explaining method of determining water table elevations 
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Susitna River 
Discharge at 
Gold Creek 

(cfs) 

1,000 
3,000 
5,000 
7,000 
9,000 

11,000 
12,000 
13,000 
15,000 
17,000 
19,000 
21,000 
23,000 
25,000 
27,000 
29,000 
31,000 

Table A-3 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH 9 

Water Surface Elevation 
Slough 

Discharge Mid- Upstream 
at Mouth Mouth Slough End Mouth 
(cfs) (ft,msl) (ft,msl) (ft,msl} (ft) 

3 589.6 593.3 N/A 0.1 
3 589.6 593.3 N/A 0.1 
3 589.6 593.3 N/A 0.1 
3 589.6 593.3 N/A 0.1 
3 589.6 593.3 N/A 0.1 
3 589.6 593.3 N/A 0.1 
6 589.9 593.3 N/A 0.4 
6 590.1 593.3 N/A 0.6 
6 590.5 593.3 N/A 1.0 
6 591.0 593.3 N/A 1.5 
6 591.4 593.3 N/A 1 .. 9 

22 591.7 593.4 602.8 2.2 
80 592.1 593.9 603.4 2.6 

152 592.6 594.3 603.9 3.0 
232 592.9 594.5 604.2 3.4 
320 593.3 594.8 604.5 3.8 
405 593.7 595.2 604.6 4.2 

N/A - Not Applicable 

Sheet 1 of 3 

Flow Depth 

Mid- Upstream 
Slfulh End 

( (ft) 

0.9 0 
0.9 0 
0.9 0 
0.9 0 
0.9 0 
0.9 0 
0.9 0 
0.9 0 
0.9 0 
0.9 0 
0.9 0 
1.0 1.8 
1.5 2.7 
1.9 3.1 
2.1 3.4 
2.4 3.7 
2.8 3.9 

Note: See Figure A-3 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 2, for narrative and worksheets explaining method of determining 
slough physical habitat variables. 
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Table A-3 (Cont'd) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH 9 

Sheet 2 of 3 

Average Velocity Wetted Perimeter 

Susitna River Wetted 
Discharge at Mid- Upstream Surface Mid- Upstream 

Gold Creek Mouth _B~ugh End Area Mouth Slough End 

(cfs) (ft/sec) (ft/sec) (ft/sec) (ft2) (ft) (ft) ( ft) 

1,000 0.8 0.1 N/A 130,000 27 89 0 

3~000 0.8 0.1 N/A 130,000 27 89 0 

5,000 0.8 0.1 N/A 130,000 27 89 0 

7,000 0.8 0.1 N/A 130:.000 27 89 0 

9,000 0.8 0.1 N/A 130,000 27 89 0 

11,000 0.8 0.1 N/A 130,000 27 89 0 

12,000 0.8 0.1 N/A 230,000 29 89 0 

13,000 0.5 0.1 N/A 300,000 33 89 0 

15,000 0.2 0.1 N/A 390,000 48 89 0 

17,000 0.1 Oo 1 N/A 470,000 78 89 0 

19,000 0.1 0.1 N/A 530,000 145 89 0 

21,000 0.1 0.4 0.4 590,000 185 96 50 

23,000 0.3 0.8 1.0 640,000 193 117 80 

25,000 0.5 1.0 1.4 690,000 193 136 10.0 

27,000 0.6 1.3 1.5 740,000 194. 148 150 

29,000 0.7 1.4 1.5 780,000 19S· 1.50 220 

31,000 0.7 1.4 1.5 820,000 195:! 152 .290 

N/A - Not Applicable 

Note: See Figure A-3 for location of mouth, mid-slough, and upstream berm. 
S<~e Attachment, Part 2, for narrative and worksheets explainirng methoid of deterrn1inin9 
s'lm.lgh physical habitat variables. 
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Table A-3 (Cont'd) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH 9 

Water Table Elevation 
Susitna River Mid-
Discharge at Slough Upstream Upstream 
Gold Creek Well Well A well B 

( cfs) (ft,msl) ( ft ,ms 1) (ft,ms1) 

1,000 593.3 599.3 602.9 
3,000 593.3 599.5 603.1 
5,000 593.5 599.6 603.2 
7,000 593.6 599.8 603.3 
9,0CO 593.7 600.0 603.5 

11,000 593.8 600 .. 2 603.5 
12,000 593.9 600.3 603.6 
13,000 594.0 600.4 603.7 
15,000 594@1 600.5 603.8 
17,000 594.2 600.6 603.9 
19,000 594.3 600.8 604.0 
21,000 594.5 601.0 604.1 
23,000 594.6 601e2 604.3 
25,000 594.7 601.5 604.4 
27,000 594.9 601.6 604.5 
29,000 595.0 601.8 604.6 
31,000 595.1 602.0 604.8 

N/A - Not Applicable 

Note: See Figure A-3 for well locations. 
See Attachment, Part 2, for narrative and worksheets 
explaining method of determining water table elevations. 
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Susitna River Slough 
Discharge at Discharge 
Gold Creek at Mouth 

(cfs} (cfs} 

1,000 5 
3,000 5 
5!1000 5 
7,000 5 
9,000 5 

11,000 5 
12,000 5 
13,000 5 
15,000 5 
17,000 5 
19,000 5 
21!;000 5 
23,000 9 
25,000 9 
27 r.ooo 12 
29,000 19 
31,000 34 

N/A - Not Applicable 

Table A-4 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH 21 

Water Surface Elevation . . 
Flow D~Rth 

Inter- Inter-
Mi'd- mediate Highest Mid- mediate 

Mouth Slough Berm Berm Mouth Slfulh Berm 
(ft,ms1} (ft,msl) (ft,msl} (ft,msl} (ft} ('t (ft)-

744 .. 7 744.9 N/A N/A 1.6 0.6 0 
744.7 744.9 N/A N/A 1.6 0.6 0 
744.7 744.9 N/A N/A 1.6 0.6 ,q 
744.7 744.9 N/A N/A 1.6 0.6 0 
744.7 744.9 N/A N/A 1.6 0.6 0 
744..7 744.9 N/A N/A 1.6 0.6 0 
744.7 744.9 N/A N/A 1.6 0.6 0 
744.7 744.9 N/A N/A 1.6 0.6 0 
744.7 744.9 N/A N/A 1.6 0.6 0 
744.7 744.9 N/A N/A 1.6 0~6 0 
744.7 744.9 N/A N/A 1.6 Oo6 0 
744.7 144.9 N/A N/A 1a6 0.6 0 
744.8 745.1 ~~~A N/A 1. 16 0.7 0 11/ 

o.O!' 745.0 745.1 754.6 N/A 1.9 0.7 
745.3 745.3 754.8 755.5 2.2 0.9 0 .. 2 
745.6 745.8 755.1 755.6 2.5 1.4 0.5 
746.0 746.3 755.5 755.6 2.9 2.0 0.9 

Upstream 
Berm 
(ft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 , I 
0.~ 
0.1 
0.1 

Note: See Figure A-4 for location of mouth, mid-slough, intermediate berm, and upstream berm. 
See Attachment, Part 3, for narrative and worksheets explaining method of determining slough physical 
habitat variables • 

.!!Flow depth is less than 0.05 ft. 
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Table A-4 (Cont•d) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH 21 

Average Velocity . 
Inter- Wetted 

Mid- mediate Upstream Surface 

e:::;:::)! e:::r'·~~ F~::·.Jit !!'~ 
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Wetted Perimeter 
Inter-

Mid- mediate Upstr~eam 
Gold Creek Mouth Slou.Y!!_ Berm Berm Area Mouth Sloulh Berm Berm 

{cfs) (ft/sec) (f£Tsec) (ft/sec) (ft/sec) 
. 

(ft2) (ft) (ft) (ft) (ft 

1,000 0 .. 1 0.5 N/A N/A 46,000 50 . 25 0 0 
3,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 
5,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 
7,000 .o.1 0.5 N/A N/A 46,000 50 25 0 0 
9,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 

11,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 
12,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 
13,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 
15,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 
17,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 
19,000 0.1 0.5 f\/A N/A 46,000 50 25 0 0 
21,000 0.1 0.5 N/A N/A 46,000 50 25 0 0 
23,000 0.2 0.7 N/Al/ N/A 115,000 98 26 0 0 
25,000 0.1 0.7 0.().!; N/A 155,000 101 26 3 0 
27,000 0.1 0.7 1.4 - 180,000 103 36 24 4 
29,000 0.2 0.7 1.4 - 200,000 105 45 44 12 
31,000 0.2 0 ('. 1.0 - 220,000 108 55 65 20 ... -J 

N/A - Not Applicable 

Note: See Figure A-4 for location of mouth, mid-slough, intermediate berm, and upstream berm. 
See Attachment, Part 3, for narrative and worksheets explaining method of determining slough physical 
habitat variables. 

llvelocity is less than 0.05 ft/sec. 
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Table A-4 (Cont'd) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
SLOUGH 21 

Susitna River 
Discharge at 
Gold Creek 

(cfs) 

1,000 
3,000 
5,000 
7,000 
9,000 

11,000 
12,000 
13,000 
15,000 
17,000 
19,000 
21,000 
23,000 
25,000 
27,000 
29,000 
31 '000 

(ft,msl) 

Water Table Elevation 

( ft ,m:s 1) ( ft,ms 1) 

y 

1/ No well data available for Slough 21; for a description of 
expected water table conditions in Slough 21, see Attachment, 
Part 3. 
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Condition 3: A high flow range at Rabideux !Slough was derived frJrn the 
sum of the 10 percent exceedance flows from the Chulitna 
and Talkeetna Rivers on a daily basis during the month of 
June~ which is typically the high flow month of the year. 
The range of flows at Gold Creek were added incrementally 
to this sum to provide the high range of flows at 
Rabideux Slough. 

The results of the analyses of the effects of mainstem flow on the 
hydraulic characteristics of Rabideux Slough are presented in Table A-5 
for the three flow co~ditions and result in a total range of flows at 
Rabideux Slough from 10,000 cfs to 85,000 cfs. Discussion of the 
methods used in the ana lyses for Rabi deux S 1 ough are presented in 
the Attachment, Part 4. 

A.5 Summary of Methods of Analyses 

This section contains a summary of the methods used to derive the 
following parameters: 

slough discharge 
threshold discharges 
water surface elevation 
flow depth 
velocity 
wetted surface area 
wetted perimeter 
water table elevation. 

Since i;he methods vary among the sloughs, a separate summary is given 
for each. More deta i 1 ed descriptions are found in the attachment for 
Sloughs 8A, 9, and 21 and Rabideux Slough. 

Tt.e slough physical parameters given in Tables A-2 through A-5 should 
be considered estimates of the average values. Slough discharge is 
influenced by mai nstem water 1 eve 1 effects on groundwater upwe 11 i ng, 
local runoff; and regional groundwater. For this reason field measure
ments of the relations between slough discharges and Susitna River 
mainstem discharges showed considerable variability in all Regimes but 
especially in Regimes I and II. To simplify the analyses a constant 
slough discharge was assumed for each slough for each of Regimes I and 
II. 

A.5.1 Slough SA 

A map of Slough BA is shown on Figure A-2. Methods of analyses are 
given in the Attachment, Part 1. 

Threshol~ Discharges 

The threshold Susitna River discharge for overtopping the upstre~'· herm 
(30,000 cfs to 32,000 cfs) was estimated from aerial photography ~~· the 
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Table A---~ 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Susitna River Condition 1y Condition zY Condition 3Y 
Discharge at Mains tern Slough Mains tern Slough Mains tern Slough Gold Creek Discharge Discharge Discharge Dis char~ Discharge Discharge (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

1,000 10,000 0 31,000 0 55,000 
3,000 12,000 0 33,000 0 57,000 
5,000 14,000 0 35,000 0 59,000 
7,000 16,000 0 37,000 0 61,000 
9,000 . 18,000 0 39,000 0 63,000 

11,000 20,000 0 41,000 0 65,000 
12,000 21' 000 0 42,000 0 66,000 
13,000 22,000 0 43,000 0 67,000 
15,000 24~000 0 Ill:: 01'\" 0 69,000 "T>J uu 

' 17,000 26,000 0 47,000 0 71,000 
19,000 28,000 0 49,000 0 73,000 
21,0(lfl 30,000 0 51,000 0 75,000 
23, VJ!' 32,000 0 53,000 0 77,000 
25,000 34,000 0 55,000 0 79,000 
27,000 36,000 0 57,000 0 81,000 
29,000 38,000 0 59,000 0 83,000 
31,000 40,000 0 61,DOO 0 85,000 

ll See l~~t page of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 4, narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (con!t) 

MAINSTEM DISCHARGE VS. PHYSIC~L HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 11' Condition 2
11 c d"t" ... 1/ on 1 1on j-

· Water- Water- Water-
Susitna River Surface Surface Surface 
Discharge at Mainstem Elevation Mainstem Elevation Mainstem Elevation 
Gold Creek Discharge at Mouth Discharge at Mouth Discharge at Mouth 

(cfs) (cfs) (ft,msl) ( cfs) (ft,msl) (cfs) (ft,msl) 

1,000 10,000 255~3 31' 000 257.8 55,000 260~5 

3,000 12,000 255.5 33,000 258.2 57,000 260.7 
5,000 14,000 255.8 35,000 258.4 59,000 260.9 
7,000 16,000 256.0 37,000 258.7 61,000 261.0 
9,000 18,000 256.3 39,000 258.9 63,000 261.2 

11,000 20,000 256.5 41,000 259.1 65,000 261o4 
12,000 21' 000 256.6 42,000 259.2 66,000 261.5 
13,000 22,000 256.8 43,000 259.3 67,000 261.6 
15,000 24,000 257.0 45,000 259.5 69,000 261.7 
17,000 26,000 257.3 47,000 259.8 71,000 261.9 
19,000 28,000 257.5 49,000 260.0 73,000 262.1 
21,000 30,000 257.8 51,000 260.1 75,000 262.3 
23,000 32,000 258.0 53,000 260.3 77,000 262.5 
25,000 34,000 258.3 55,000 260.5 79,000 262o7 
27,000 36,000 258.5 57,000 260.7 81,000 262.8 
29,000 38,000 258.8 59,000 260.9 83,000 263.0 
31,000 40,000 259.0 61,000 261.0 85,000 263.2 

1./ See last page of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (con't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

i 
L 

Condition 11! Condition 21/ Condition 31/ r 
1 

Water- Water- Water- I 

Surface Surface Surface l 
Susitna River Elevation Elevation Elevation I 

Discharge at Mainstem at r~ai nstem at Mainstem at ! 
1 

Gold Creek Discharge Mid-Slough Discharge Mid-Slough Discharge t~i d-S l ough 

(cfs) ( cfs) (ft,msl) (cfs) (ft,msl) (cfs) (ft,msl) 

1,000 10,000 N/A2/ 31,000 260.3 55,000 260.6 

3,000 12,000 N/A 33,000 260.3 57,000 260.7 

5,0UO 14,000 N/A 35,000 260.3 59,000 260.-9 

7,000 16,000 N/A 37,000 260.3 61,000 261.0 

9,000 18,000 N/A 39,000 260.3 63,000 261.2 

11,000 20,000 N/A 41,000 260.3 65,000 261.4 

12,000 21,000 N/A 42,000 260.3 66,000 261.5 

13,000 22,000 N/A 43,000 260.3 67,000 261.6 

15,000 24,000 N/A 45,000 260.3 69,000 261.7 

17,000 26,000 260.3 47,000 260e3 71,000 261.9 

19,000 28,000 26(). 3 49,000 260.3 73,000 262.1 

21,000 30,000 260.3 51,000 260.3 75,000 262.3 

23,000 32,000 260.3 53,000 260e 3 77,000 262.6 

25,000 34,000 260.3 55,000 260.5 79,000 262.9 

27,000 36,000 260.3 57,000 260.7 81,000 263.2 

29,000 38,000 260 .. 3 59,000 260.9 83,000 263.4 

31,000 40,000 260.3 61,000 261o0 85,000 263.7 

1/ See last page of this table for explanation of conditions. 
2/ Transect 7 reported as dry at discharge of 25,800 cfs (ADF&G 1982) 

I 
l 
l 
j 
!• 
l 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (con't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 11/ Condition 2l/ Condition 31! 
Water- Water- Water-

Surface Surface Surface 
Susitna River Elevation Elevation Elevation 
Discharge at Mains tern at Upstream Mains tern at Upstream Mains tern at Upstream 
Gold Creek Discharge Berm Discharge Berm Discharge Berm 

( cfs) ( cfs) (ft,msl) ( cfs) (ft,msl) (cfs) (ft ,ms 1) 

1,000 10,000 N/A 31,000 N/A 55,000 N/A 
3,000 12,000 N/A 33,000 N/A 57,000 N/A 
5,000 14,000 N/A 35,000 N/A 59,000 N/A 
7,000 16,000 N/A 37,000 N/A 61,000 N/A 
9,000 18,000 N/A 39,000 N/A 63,000 N/A 

11,000 20,000 N/A 41,000 N/A 65,000 N/A 
12,000 21,000 N/A 42,000 N/'\ 66,000 262.8 
13,000 22,000 N/A 43,000 N/.!\ 67,000 262.9 
15,000 24,000 N/A 45,000 N/A 69,000 263.0 
17,000 26,000 N/A 47,000 N/A 71,000 263.1 
19,000 28,000 N/A 49,000 N/A 73,000 263.1 
21' 000 30,000 N/A 51,000 N/A 75,000 263.2 
23,000 32,000 N/A 53,000 N/A 77,000 263.2 
25, (100 34,000 N/A 55,000 N/A 79,000 263.3 
27,000 36,000 N/A 57,000 N/A 81,000 263.4 
29,000 38,000 N/A 59,000 N/A 83,000 2634 5 
31,000 40,000 N/A 61,000 N/A 85,000 263.8 

N/A - Not Applicable. 

ll See last p~ge of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (can't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Susitna River Condition 11/ Condition 2ll Condition 3
11 

Discharge at Mainstem Flow Depth Mainstem Flow Depth Mainstem Flow Depth 
Gold Creek Discharge at Mouth Discharge at Mouth Discharge at Mouth 

(cfs) ( cfs) (ft) (cfs) (ft) (cfs) (ft) 

1,000 10,000 0.4 31,000 2.9 55,000 5.6 
3,000 12,000 0.6 33,000 3.3 57,000 5.8 
5,000 14,000 0.9 35,000 3.5 59,000 6.0 
7,000 . 16,000 1.1 37,000 3.8 61,000 6.1 
9,000 18,000 1.4 39,000 4.0 63,000 6.3 

11,000 20,000 1.6 41,000 4.2 65~000 6.5 
12,000 21,000 1.7 42,000 4o3 66,000 6.6 
13,000 22,000 1.9 43,000 4.4 67,000 6.7 
15,000 24,000 2.1 45,000 4.6 69,000 6.8 
17,000 26,000 2.4 47,000 4.9 71,000 7.0 
19,000 28,000 2.6 49,000 5.1 73,000 7.2 
21,000 30,000 2.9 51,000 5.2 75,000 7.4 
23,000 32,000 3.1 53,000 5.4 77,000 7.6 
25,000 34,000 3.4 55,000 5.6 79,000 7.8 
27!1000 36,000 3.6 57,000 5.8 81,000 7.9 
29,000 38,000 3.,9 59,000 6o0 83,000 8.0 
31,000 40,000 4.1 61,000 6.1 85,000 8.3 

lf See last page of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 

,_,-

See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 

5-5 

l 

_] 



~~ 1-, 

t ~~ 

\i I .. 1 

f :·1 ) ,, 
f .. , 

j 

tl 
ll 
J 
~I 

~~ "-·-,~· ~·~ 

T '~ 

Sheet 6 of 16 

Table A-5 (con't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 1.!/ Condition 2.!/ c d. t. 311 on 1 1on -
Susitna River Flow Depth Flow Depth Flow Depth 
Discharge at Mainstem at Mai nstem at Mainstem at 
Gold Creek Discharge Mid-slough Discharge ~id-slough Discharge Mid-slough 

(cfs) (cfs) (ft) (cfs) ( ft) (cfs) ( ft) 

1,000 10,000 0 2/ 31,000 0.3 55,000 0.5 
3,000 12,000 0 33,000 0 .. 3 57,000 0.7 
5,000 14,000 0 35' 000 0.3 59,000 0.9 
7,000 16,000 0 37,000 0.3 61,000 1.0 
9,000 18~000 0 39,000 0.3 63,000 1.2 

11,000 20,000 0 41,000 0.3 65,000 1.4 
12,000 21 '000 0 42,000 0.3 66,000 1.5 
13,000 22,000 0 43,000 0.3 67,000 1.6 
15,000 24,000 0 45,000 0~3 69,000 1.7 
17,000 26,000 0.3 47,000 0.3 71,000 1.9 
19,000 28,000 0.3 49,000 0.3 73,000 2.1 
21,000 30,000 0.3 51,000 0.3 75,000 2.3 
23,000 32,000 0.3 53,000 0.3 77,000 2.6 
25,000 34,000 0.3 55,000 0.5 79,000 2.9 
27,000 36,000 0.3 57,000 0.7 81,000 3.2 
29,000 38,000 0.3 59,000 0.9 83,000 3.4 
31,000 40,000 0.3 61,000 1.0 85,000 3.7 

];_/ See last page of this table for explanation of conditions. 
l/Transect 7 reported as dry for discharge of 25,800 cfs (ADF&G, 1982). 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explainir~g method of 
determining slough physical habitat variables. 
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Table A-5 {con'i) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 1y ('d .. 211 \Jon 1t1on - Condition 31./ 
Flow Depth Flow Depth Flow Depth 

Susitna River at at at 
Discharge at Mains tern Upstream Mainstem Upstream Mainstem Upst,...t~am 

Gold Creek Discharge Berm Discharge Berm Discharqe Berm 
(cfs) (cfs) (ft) ( cfs) {ft) (cfs) (ft) 

1,000 10,000 0 31,000 0 55,000 0 
3,000 12,000 0 33,000 0 57' 000 0 
5,000 14,000 0 35,000 0 59,000 0 
7,000 16,000 0 37,000 0 61,000 0 . 
9,000 18,000 0 39,000 0 63,000 0 

11,000 20,000 0 41,000 0 65,000 0 
12,000 21,000 0 42,000 0 66,000 0.3 
13,000 22,000 0 43,000 0 67,000 0.4 
15,000 24,000 0 45,000 0 69,000 0.5 
179000 26,000 0 47,000 0 71,000 0.6 
19,000 28,000 0 49,000 0 73,000 0.6 
21,000 30,000 0 51,000 0 75,000 057 
23,000 32,000 0 53,000 0 77,000 0.7 
25,000 34,000 0 55,000 0 79,000 0.8 
27,000 36,000 0 57,000 0 81,000 0.9 
29,000 38,000 0 59~000 0 83,000 1.0 
31,000 40,000 0 61,000 0 85,000 1.3 

1/ See last page of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (con•t) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 1l/ Condition 21-1 Condition }:! 
Susitna River Average Average Average 
Discharge at Mainstem Velocity Mainstem Velocity Mains tern Velocity 
Gold Creek Discharge at Mouth Discharge at Mouth Disch?rge at Mouth 

(cfs) (cfs) ( ft/sec) ( cfs) ( ft/sec) (cfs) (ft/sec) 

1,000 10,000 0 31,000 0 55,000 0 
3,000 12,000 0 33,000 0 57,000 0 
5,000 14,000 0 35' 000 0 59,000 0 
7,000 16,000 0 37,000 0 61,000 0 
9,000 18,000 0 39,000 0 63,000 0 

11,000 20,000 0 41,000 0 65,000 0 2/ 
12,000 21,000 0 42,000 0 66,000 o.D2! 
13,000 22,000 0 43,000 0 67,000 0.()=; 
15,000 24,000 0 45,000 0 69,000 0.1 
17,000 26,000 0 47,000 0 71,000 0.2 
19,000 28,000 0 49,000 0 73,000 0.2 
21 '000 30,000 0 51,000 0 75,000 0.3 
23,000 32,000 0 53,000 0 77,000 0.4 
25,000 34,000 0 55,000 0 79,000 0.5 
27,000 36,000 0 57,000 0 81,000 0.6 
29,000 38' 00& 0 59,000 0 83,000 0.7 
31,000 40,000 0 61,000 0 85,000 0.8 

l/ See last page of this table for explanation of conditions. 
2/ Velocity is less than 0.05 ft/sec. 

Note: See Figure A-5 for location of mouth, mid~slough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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l/ See last page of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attac.hment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (con't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 1.!/ Condition i!f c d. . 311 on 1t1on -
Average Avera~J Average 
Velocity Velocity Velocity 

Susitna River at at at 
Discharge at Mainstem Upstream Mainstem Upstream Mains tern Upstream 
Gold Creek Discharge Berm Discharge Berm Discharge Berm 

J_..,;M ... 

(cfs) (cfs) (ft/sec) ( cfs) (ft/sec) (cfs) (ft/sec) 

1,000 10,000 N/A 31!f000 N/A 55,000 N/A 
3,000 12,000 N/A 33,000 N/A 57,000 N/A 
5,000 14,000 N/A 35,000 N/A 59,000 N/A 
7,000 16,000 N/A 37,000 N/A 61,000 N/A 
9,000 18,000 N/A 39,000 N/A 63,000 N/A 

11,000 20,000 N/A 41,000 N/A 65,000 N/A 
12,000 21,000 N/A 42,000 N/A 66,000 1 .. 3 
13,000 22,000 N/A 43,000 N/A 67,000 1.4 
15,000 24,000 N/A 45,000 N/A 69,000 1.6 
17,000 26,000 N/A 47,000 N/A 71,000 1 .. 7 
19,000 28,000 N/A 49,000 N/A 73,000 1.7 
21,000 30,000 N/A 51,000 N/A 75,000 le8 
23,000 32,000 N/A 53"000 N/A 77,000 1.9 
25,000 34,000 N/A 55,000 N/A 79,000 1.9 
27,000 36,000 N/A 57,000 N/A 81,000 1.8 
29,000 38,000 N/A 59,000 N/A 83 000 1.6 

' 
31,000 40,000 N/A 61,000 N/A 85,000 1.4 

N/A - Not Applicable 

.!! See last page of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (can't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 1Y c d. . 211 Condition }./ on 1t1on -
Total Total Total 

Susitna River Wetted Wetted Wetted 

Discharge at Mains tern Surfat:e Mainstem Surface Mainstem Surface 

Gold Creek Discharge Area Discharge Area Di ~c.~,ar~ Area 

(cfs) (cfs) (ft2) ( cfs) (ft2) (cfs) (ft2) 

1,000 10,000 120,000 31,000 160,000 55,000 210,000 

3,000 12,000 130,000 33,000 170,000 57,000 220,000 

5,000 14,000 130,000 35,000 170,000 59,000 230,000 

7 ~000 16,000 140,000 37,000 180,000 61,000 240,000 

9,000 18,000 140,000 39,000 180,000 63,000 250,000 

11,000 20,000 140,000 41,000 180,000 65,000 260,000 

12!000 21,000 140,000 42,000 190,000 66,000 270,000 

13,000 22,000 150,000 43,000 190,000 67,000 280,000 

15,000 24,000 150,000 45,000 190,000 69,000 300,000 

17,000 26 '000 150,000 47,000 200,000 71' 000 320~000 

19,000 28,000 160,000 49,000 200,000 73,000 340,000 

21,000 30,000 160,000 51,000 200' 000 75 '000 360,000 

23,000 32,000 170,000 53,000 210,000 77' 000 380,000 

25,000 34,000 170' 000 55,000 210,000 79,000 400,000 

27,000 36,000 180,000 57,000 220,000 81,000 420,000 

29,000 38 '000 180,000 59,000 230,000 83,000 450,000 

31,000 40,000 180,000 61,000 240,000 85,000 470,000 

1/ See last page of this table fo~ explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (con•t) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 11/ d. . 211 Condition 3Y Con 1t1on -
Susitna River Wetted Wetted Wetted 

Discharge at ~lai nstem Perimeter Mainstem Perimeter Mainstem Perimeter 

Gold Creek Discharge at Mouth Discharge at Mouth Discharge at Mouth 

(cfs) (cfs) ( ft) (cfs) (ft) (cfs) (ft) 

1,000 10,000 10 31,000 28 55,000 70 

3,000 12,000 10 33,000 32 57,000 70 

5,000 14,000 12 35,000 35 59,000 71 

7,000 16,000 13 37,000 37 61,000 71 

9,000 18,000 15 39,000 56 63,000 7Z 

11,000 20,000 16 41,000 61 65,000 72 

12,000 21,000 18 42,000 63 66,000 73 

13,000 22,000 18 43,000 66 67,000 13 

15,000 24,000 20 45,000 68 69,000 74 

17,000 26,000 23 47,000 69 71,000 74 

19,000 28,000 25 49,000 69 73,000 75 

21,000 30,000 28 51,000 69 75,000 76 

23,000 32,000 30 53' 000 70 77,000 110 

25,000 34,000 35 55~000 70 79,000 150 

27,000 36,000 36 57,000 70 81,000 180 

29,000 38,000 43 59,000 71 83,000 185 

31,000 40,000 60 61,000 71 85,000 190 

]j See last page of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm~ 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (con't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition ll/ Condition c!f c d.. . . 311 on 1t1on -
Wetted Wetted Hetted 

Susitna River Perimeter Perimeter Perimeter 
Discharge at Mainstem at Mains tern at Mains tern at 
Gold Creek Discharge Mid-Slough Discharge Mid-Slough Discharge Mid-Slough 

1,000 10,000 rJ:I 31,000 12 55,000 16 
3,000 12,000 cl! 33!1000 12 57,000 22 
5,000 14,000 fil 35,000 12 59,000 24 
7,000 . 16,000 a?: I 37,000 12 61,000 25 
9,000 18,000 cl! 39,000 12 63,000 26 

11,000 20,000 cl! 41,000 12 65,000 28 
12,000 21,000 ~/ 42,000 12 66,000 29 
13,000 22,000 fil 43,000 12 67,000 30 
15,000 24,000 oY 45,000 12 69,000 30 
17,000 26,000 12 47,000 12 71,000 31 
19,000 28,000 12 49,000 12 73,000 32 
21,000 30,000 12 51,000 12 75,000 33 
23,000 32,000 12 '53,000 12 77,000 35 
25,000 34,000 12 S5,000 16 79,000 210 
27,000 36,000 12 57,000 22 81,000 300 
29,000 38,000 12 59,000 24 83,000 310 
31,000 40,000 12 61,000 25 85,000 310 

!/ See last page of this table for explanat·ion of conditions. 
1f Transect 7 reported as dry at discharge of 25,800 cfs (ADF&G, 1982). 

Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm. 
See Attacryment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 
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Table A-5 (can't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABITAT VARIABLES 
RABIDEUX SLOUGH 

Condition 11/ c d. . 211 on 1t1on - Condition 3l/ 
Wetted Wetted ~~etted 

Perimeter Perimeter P ~rimeter 
Susitna River at at at 
Discharge at Mains tern Upstream Mainstem Upstream Mainstem Upstream 
Gold Creek Discharge Berm Discharge Berm Discharge Berm 

(cfs) (cfs) (ft) (cfs) (ft) (cfs) ( ft) 

1,000 10,000 0 31,000 0 55,000 0 
3,000 12,000 0 33,000 0 57,000 0 
5,000 14,000 0 35,000 0 59,000 0 
7,000 16,000 0 37,000 0 61,000 0 
9,000 18,000 0 39,000 0 63,000 0 

11,000 20,000 0 41,000 0 65,000 0 
12,000 21 '000 0 42,000 0 66,000 40 
13,000 22,000 0 43,000 0 67,000 75 
15,000 24,000 0 45,000 0 69,000 150 
17,000 26,000 0 47,000 0 71,000 230 
19,000 28,000 0 49,000 0 73,000 305 
21,000 30,000 0 51,000 0 75,000 380 
23,000 32,000 0 53,000 0 77,000 455 
25,000 34,000 0 55,000 0 79,000 530 
27,000 36,000 0 57,000 0 81,000 610 
29,000 38,000 0 59,000 0 83,000 685 
31,000 40,000 0 61,000 0 85,000 760 

ll See last page of this table for explanation of conditions. 

Note: See Figure A-5 for location of mouth, mid-slough~ and upstream berm~ 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables • 
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Table A-5 (can't) 

MAINSTEM DISCHARGE VS~ PHYSICAL HABITAT VHRIABLES 
RABIDEUX SLOUSH 

Condition 11/ c d•t• 211 on 1 1on - Condition .)_I 
Susitna River Water Water Water 
Discharge at Mains tern Table Mains tern Table ~ainstem Table 
Gold Creek Discharge Elevation Discharge Elevation Discharge Elevation --(cfs) (cfs) (ft,msl) (cfs) (ft,ms 1) (cfs) (ft,msl) 

1,000 10,000 31,000 55,000 
3,000 12,000 33,000 57,000 
5,000 14,000 35,000 59,000 
7,000 16,000 37,000 61,.000 
9,000 18,000 39,000 63,000 

11,000 20,000 41,000 65,000 
12,000 21,000 42,000 66,000 
13,000 22,000 2/ 43,000 2/ 67,000 2/ 
15~000 24,000 45,000 69,000 
17,000 26,000 47.,000 71,000 
19,000 28,000 49,000 73,000 
21,000 30,000 51,000 75,000 
23,000 .32,000 53, CJOO 77,000 
25,000 34sOOQ 551'000 79,000 
27,000 36, OQJ 57,000 81,000 
29,000 38,000 59,000 83,000 
31s000 40,000 61,000 85,000 

1/ See last page of this table for explanation of conditions. 
1J No well data avaib1e i·or Rabideux Slaugh; for a description of expec~ed water table 

conditiona, ~ee Attachment A~4. 

o Note: See Figure A-5 for location of mouth, mid-slough, and upstream berm~ 
See At~achment, Part 4, for narr~tive and worksheets explaining method of 
determining slough physical habit~t variables. 
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Table A-5 (con't) 

MAINSTEM DISCHARGE VS. PHYSICAL HABiTAT VARIABLES 
RABIDEUX SLOUGH 

Mainstem Discharge = 06c + Oc + Or 

in which, 

Sheet 16 of 16 

OGc = Susitna River at Gold Creek (USGS Gage No. 15292000) discharge 
Oc ~ Chulitna River near Talkeetna (USGS Gage No. 15292400) discharge 
Or = Talkeetna River near Talkeetna (USGS Gage No. 15292700) discharge 

Condition 1: 

06c = 1,000 to 31,000 cfs in 2000 cfs increments 
Oc = 90% exceeded flow during the month of September 
Or = 90% exceeded flow during the month of September 

Condition 2: 

OGc = 1,000 to 31~000 cfs in 2000 cfs increments 
Oc = average monthly flow in August 
Or = average monthly flow in August 

Condition 3: 

OGc = 1,000 to 31,000 cfs in 2000 cfs increments 
Oc = 10% exceeded flow during the month of June 
Or = 10% exceeded flow during the month of June 

Note: See Figure A-5 for location of mouth, mid-s'lough, and upstream berm. 
See Attachment, Part 4, for narrative and worksheets explaining method of 
determining slough physical habitat variables. 

5-16 

--



,~1 \, 

.. , 

,.I 

''I 
-~ 

:;l 

-.I 

-I 

I 
I 
"~ 

'~ 
] 

'~ 

. ~ 

.u 

-~ 

l.l 
J 
J 
~~ 

1)._;:-.~, 
~~ 

slough at a Susitna River discharge (measured at Gold Creek) of 31,100 
cfs. The thresho 1 d discharge for overtopping the intermediate berm 
(29,000 cfs) was estimated by comparing computed and observed Susitna 
River water surface elevations with the berm crest el~!vation. The 
threshold discharge between Regimes I and II (10,000 cfs) was estimated 
from field observations. 

Slough Discharge 

Slough discharges were estimated to be 3 cfs for Regime I and 8 cfs in 
Regime II based on field measurements (ADF&G, 1982). Slough discharge 
for Regime I IA was estimated by computing discharge over the i nterme~ 
diate berm and adding this to Regime II ~.3charge. 

Water Surface Elevation 

Water surface elevations at the slough mouth are based on a rating 
curve developed from staff gage readings between 11,500 cfs and 
26,500 cfs. Between 10,000 cfs and 11,500 cfs, and between 26,500 cfs 
and 31,000 cfs, the rating curve was extrapolated. Hydraulic computa
tions, assu·ming uniform flow, were made to estimate slough mouth water 
surface elevations for discharges less than 10,000 cfs. 

Mid-slough water surface elevations are based on in-field measurements 
for mainstem discharges which exceed 10,000 cfs. For mainstem dis
charges less than 10,000 cfs, hydraulic computations were made~ 

Water surface elevations at the intermediate and upstream berms were 
estimated using broad crested weir computations. 

Flow Depth 

Flow depths were computed by subtracting thalweg elevations from water 
surface elevations, determined as described above • 

Veloeity 

Average slough flow velocities were computed by dividing the slough 
discharges by f'Jow cross-sectional areas. Lateral distributions of 
velocity were measured at cross sections about 1600 feet upstream of 
the slough mouth and are shown in the Attachment. 

Wetted Surface Area 

For mainstem discharges greater than 10,000 cfs, wetted surface areas 
were estimated using aerial photographs for mainstem discharges greater 
than 10,000 cfs. For mainstem discharges less than 10~0DO cfs the 
wetted surface area wa~ c$timated using computed slough water surface 
profi 1 es and surveyed c,·os ... sections. 
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Wetted Perimeter 

Wetted perimeters at the slough mouth, mid-slough, and the intermediate 
berm were measured from the surveyed cross sections and the water 
surface elevations determined as described previously. 

Water Table Elevations 

Water table elevations were derived from data ~o11ected at observation 
wells in the slough. 

A.5.2 Slougl!_~ 

A map of Slough 9 is shown on Figure A-3. Methods of analyses are 
given in the Attachment, Part 2. 

Threshold Discharges 

The threshold Susitna River mainstem discharges between Regime I and 
Regime II (11,000 cfs) and between Regime II and Regime III (20,500 
cfs) are based on plots of measured mainstem and slough discharges. 

Slough Discharge 

The s 1 ough discharges are based on the same fie 1 d measurements as for 
Threshold Dischargeso 

Water Surface Elevation 

Slough mouth water surface elevations are based on staff gage readings 
for mainstem discharges greater than 11,000 cfs~ For mainstem dis
charges less than 11,000 cfs, the slough mouth water surface elevation 
was assumed constant. This ~'later surface elevation reflects an esti
mate of flow depth at staff gage 129.0 for a mainstem discharge of 
10,000 cfs and a slough discharge of 3 cfs (Trihey, 1982, Table 4, p. 
21). 

All mid-slough water surface elevations are based on a rating curve 
derived from staff gage readings. Upstream enct water surface eleva
tions a'·e based on water surface profiles computed with the U.S. Army 
Corps of Engineers computer program for water surface profiles, HEC-2~ 

flow Depth 

Flow depths were computed by subtracting the th.:1lweg e 1 ev ati ons from 
water surface elevations determined as described aboves 

Velocity 

Average slough flow velocites were determined by dividing slough dis
charge by the flow cross sectional areas. Lateral and longitudinal 
distributions of velocities obtained in the field are shown in the 
Attachment. 
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Wetted Surface Area 

For m~instem discharges greater than 11,000 cfs, w-·ted surface areas 
were estimated from aerial photography. For mains"em discharges less 
than 11,000 cfs, the wetted surface area was estimated using computed 
slough water surface profiles and surveyed cross sections. 

Wetted Perimeter 

Wetted perimeters were estimated to be equal to wetted surface widths 
(top widths) for the slough mouth and the upstream end of this slough. 
Top widths were estimated from aerial photos and computed slough water 
surface profi 1 es and surveyed cross sections. Wetted perimeters were 
computed from surveyed cross sections for mid-slough. 

Water Table Elevations 

Water table elevations were derived from data collected at observation 
wells in the slough. 

A.5.3 Slough 21 

A map of Slough 21 is shown on Figure A-4. Methods of analyses are 
given in the Attachment, Part 3. 

Threshold Discharges 

The threshold Susitna River mainstem discharges between Regimes II-A 
. and I I I ( 26,000 cfs) and between Regimes I and I I ( 21,300 cfs) are 
based on field measurements of slough and mainstem discharge. 

Slough Discharges 

Slough discharge estimates are based on the same fie 1 d measurements 
indicated in the preceding paragraph. 

Water Surface Elevation 

For mainstem discharges greater than 21,300 cfs, water surface eleva
tions at the s 1 ough mouth are based on a rating curve derived from 
staff gage readings. A constant water surface elevation at the slough 
mouth was assumed for all mainstem discharges less than 21,300 cfs. 

Mid-slough water surface elevations were estimated from staff gage 
readings and average daily elevations from a stage recorder. Constant 
water levels were assumed for Regimes I, II, and II-A. 

Intermediate and upstream berm water levels were estimated from staff 
gage readings. 
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Flow Depths 

Slough flow depths were estimated by subtracting the thalweg elevation 
from water surface elevations determined as described above. 

Velocity 

Average slough flow velocities were estimated by dividing slough 
discharges by flow cross sectional areas. Average velocities for four 
measured flows are shown in the Attachment. Lateral and longitudinal 
distributions of veloc1ties obtained in the field are shown in the 
Attachment. 

Wetted Surface Area 

Slough wetted surface areas were estimated from aerial photography. 

Wetted Perimeter 
-

Slough wetted perimeters were assumed to be equal to wetted surface 
width (top widths) based on aerial photography and field measurements. 

Water Table Elevations 

There is not sufficient information to estimate the water table level 
at this slough since wells have not been installed. Geologic materials 
are expected to be similar to sloughs 8A and 9. 

A.5.4 Rabideux·slough 

A map of Rabideux Slough is shown on Figure A-5. Methods of analyses 
for this slough are presented in the Attachment, Part 4. 

Threshold Discharges 

There is very little flow in this slough until the upstream berm is 
overtopped (Susitna River mainstem discharge 66,000 cfs). 

Slough Discharges 

Slough discharge estimates are based on four field observations. Two 
observations of slough discharge when the upstream berm was not 
overtopped (Regime II) indicated negligible flow in this slough. Two 
observations of slough discharge when the upstream berm was overtopped 
were used to.estimate slough discharge in Regime III. 

Water Surface Elevations 

Water surface elevations at the s laugh mou-ch are based on staff gage 
readings and a surveyed water surface level. Mid-slough water surface 
1 eve 1 s are based on surveyed water levels and measurements of top 
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widths from aeri a 1 photography projected on surveyed cross sections. 
The transect at mi d-s 1 ough has been observed to be dry at a mai nstem 
discharge of 25,800 cfs. Mid-slough water levels are influenced by 
water levels at the mouth for mainstem discharges greater than 
53,000 cfs. Upstream berm water surface levels were estimated from 
hydrauiic computations assuming a triangular broad crested weire 

Flow Depths 

Slough flow depths were determined by subtracting the slough thalweg 
elevations from water surface elevations derived as described above. 

Velocit,l 

Average slough flow velocity was computed by dividing slough discharge 
by the slqugh cross sectional area. Lateral and longitudinal distribu
tions of velocities as measured in the field are shown in the Attach
ment. 

Wetted Surface Area 

Wetted surface areas were estimated from aerial photography. 

Wetted Perimeter 

Wetted perimeters were estimated from field surveyed cross sections at 
the slough mouth and mid-slOUfJh. Wetted perimeters were estimated to 
be equa 1 to wetted surf ace w·i dths (top widths) measured from aer i a 1 
photography at the upstream bermG 

Water Table Elevations 

There is not enough information to estimate water table levels at this 
slough since wells have not been installed. However, gr·oundwater 
levels are expected to respond in a manner similar to sloughs upstream 
of Talkeetna (Sloughs 8A and 9). 

A~6 Discussion of Results 

The following discussion refers to the results presented in Tables A-1 
through A-5. 

A.6.1 Slough 8A 

A surrrnary of the results for Slough 8A is presented in Table A-2. 

Regime II occurs over a mainstem flow range of 10,000 to 26,000 cfs, 
and thus is the dominant regime characterizing Slough 8A in the range 
of incremental flows analyzed. Intermediate and upstream berms are not 
overtopped until mainstem flows have reached 26,000 and 30,000-32,000 
cfs~ respectively (Table A-1). 
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Slough discharges are generally low at mainstem flows less than the 
overtopping discharge and vary between 3 and 20 cfs. A correlation of 
slough flows with mainstem flows at less than overtopping discharges is 
not apparent at this level of analysis, perhaps because of local runoff 
and groundwater inflow from upland areas. Therefore, constant slough 
flows of 3 and 8 cfs were assumed for Regimes I and II, respectively. 

In Regime I, water surface elevations at the slough mouth are con
trolled by a berm downstream of the mouth. Hence, for the 3 cfs dis
charge the water surface elevation at the mouth remains constant. In 
Regime II, water surface elevations and depth at the slough mouth in
crease as Susitna River flows increase because of a backwater effect. 
The depths presented in Table A-2 represent maximum depths at cross
section W1 (see Figure A-2). For Regime I, the depth at the controll
ing berm downstream of cross-section W1 is estimated to be 0.1 ft. 

For all regimes, the water surface elevations and depths at mid-slough 
are dependent on slough discharge. At the upstream berms, depths are 
zero until the berms are overtopped. 

At mainstem flows less than 29,000 cfs, average velocities in the 
slough are low because of the low slough discharges. 

Wetted surface area is constant for all mainstem flows in Regime I. As 
higher mainstem flows increase the backwater effect o'f Regime II, wett
ed surface area increases. Wetted perimeter at the mouth a 1 so in
creases as mainstem flows in Regime II increase. 

Groundwater elevations at mid-slough, Well A, do not appear to be 
significantly correlated with mainstem discharge. At mid-slough, Well 
B, and the upstream well, there is a direct relationship with mainstem 
discharge. This relationship is depicted on Sheet 3 of Table A-2~ 

Slouah 9 

Summary information for Slough 9 is presented in Table A-3. 

For Regime I (mainstem flow less than 11,000 cfs) and Regime II (11,000 
to 20,500 cfs), there is little variation in slough discharge. Hence, 
based on observed data, constant slough discharges of 3 cfs and 6 cf3 
were assumed for Regimes I and II, respectively. At discharges great2r 
than the upstream berm overtopping discharge (Regime III), slough dis
charge increases with mainstem discharge. Regime III slough discharges 
presented in Table A-3 represent values estimated from a plot of the 
obser\ted data. 

In Regime I, water surface elevations at the mouth of Slough 9 are con
trolled by a berm downstream of the mouth. For the assumed 3 cfs 
sll"lugh discharge, the water surface elevation remains constant.. At 3 
cfs, the depth over the berm is computed to be 0.1 feet. In Regimes II 
and III, the water surface elevations and depths at the mouth of the 
slough increase with increasing mainstem discharge. 
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The mid-slough water surface el2vations and depths shown in Table A-3 
are at a mid-slough pool. The water surface elevations and depths are 
essentially independent of mainstem discharges for Regime I and II. 
However, when the upstream betm is overtopped, the increase in slough 
discharge results in an increase ;n water surface elevation and depth. 

Once overtopped, the water surface elevations at the upstream berm 
increase directly with mainstem Susitna water surface elevations. 

The average velocities presented for the mouth of Slough 9 are the 
velocities over the berm at the slough mouth. Since the cross section
al area at the berm is a minimum, velocities are higher than for any 
other cross section near the mouth. Mid-slough velocities are low 
throughout Regimes I and II but increase when the upstream berm is 
overtopped. 

The wetted surface area remains constant throughout Regime I. However, 
in Regime II, as the backwater from the mainstem increases with 
increasing Susitna River discharge, the wetted surface area increases~ 

The wetted perimeter at the mouth is constant through Regime I and 
increases through Regimes II and III. Mid-slough and upstream berm 
wetted perimeters do not change until overtopping occurs. 

Water table elevations at Slough 9 presented in Table A-3 exhibit 
considerably more change with mainstem discharge than do those pre
sented for Slough 8A (see Table A-2). 

Slough 21 

Summary information for Slough 21 is contained in Table A-4. 

Regime I flow at Slough 21 includes flows up to a mainstem discharge of 
21, 400 cfs. Regime I I flow occurs over a range of discharges from 
21,400 cfs to 24,800 cfs. Regime II-A, resulting from overtopping of 
the interr.:~diate berm, occurs during mainstem flows of 24,800 cfs to 
26,000 cfs and Regime III occurs when the highest berm is overtopped at 
26,000 cfs. 

Slough discharges measured during Regime I flows were low, varying 
between 2 and 12 cfs. Since there is no apparent correlation with 
mainstem discharge!. a constant slough flow of 5 cfs was assumed (see 
Table A-4). For Regime II, at mainstem flows between 23,000 and 
25,000 cfs, a slough discharge of 9 cfs was assumed. For Regime III, a 
relationship based on observed data was used to estiMate slough dis
charge. 

As a result of the assumed constant slough flow for Regime I, the water 
surface elevation and slough depth at the mouth are constant. The 
depths presGnted reflect a poo 1 depth upstream from the contra 11 i ng 
berm and not the depths over the berm. As backwater effects and over
topping of the upstream berms begin, the water surface elevations and 
depths increase • 
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At mid-slough, the water surface elevation (and depth) is constant 
throughout Regime I. As s 1 ough discharge increases from 5 to 9 cfs, 
(Regime I to Regime II), there is a slight increase in water surface 
elevation (and depth). The increase at mid-slough is attributable to 
the increase in discharge s i nee the backwater effects do not extend 
upstream to the mid-slough location. 

Average velocities throughout all flow regimes and for all locations 
analyzed, remain low. As illustrated in Table A-4, velocities at the 
slough mouth do not exceed 0.2 feet per second for the range of flows 
considered. 

In Table A-4, wetted surface area begins to increase due to backwater 
(Regime II) at a mainstem flow of 21,400 cfs. At flows higher than 
26,000 cfs, the increases in wetted surface area are the result ~f both 
backwater and upstream berm overtopping. 

Wetted perimeter at the mouth responds to mainstem flow in a manner 
similar to wetted surface area. The wetted perimeter at the mid-slough 
is essentia11Y constant until the upstream berm is overtopped. 

No groundwater elevation data is available for Slough 21. 

Rabideux Slough 

Summary information for Rabideux Slough is contained in Table A-5 
(Sheets 1 through 16). 

Rabi deux Slaugh is affected by the backwater from the Sus itn a River 
(Regime II) at mainstem flow conditions (at the slough) as low as 
approximately 10,000 cfs. This regime persists until the upstream berm 
is overtopped at a mainstem flow of approximately 65,000 cfs. 

Measured slough discharges at flows less than the overtopping discharge 
were either not measurable or were less than 1 cfs. Therefore, slough 
discharge was assumed to be zero for Regime I I. However, cnce over
topped, Rabideux Slough discharge increases significantly. 

Water surface elevation (Table A-5, Sheet 2) and depth (Table A-5, 
Sheet 5) at the slough mouth increase with mainstem discharge over the 
range of flows considered. 

The selected mid-slough location is dewatered at flows less than 26,000 
cfs (Table A-5, Sheets 3 and 6). At higher flows, isolated ponded 
water has been observed. Therefore, from flows of 26,000 cfs to 
53,000 cfs a constant water surface elevation and a depth of 0.3 feet 
were assumed. At flows greater than 53,000 cfs, water levels and 
depths increase as the result of backwater from the mainstem. Once 
overtopping OT the upstream berm occurs, the water level at mid-slough 
increases at a greater rate than during Regime I I. The water surface 
elevation (Table A-5, Sheet 4) and depth (Table A-5, Sheet 7) at the 

13 



.I 

.I 

I 
c 
c 
~. 

'I 
; 
~ 

c 

0 

~ 

~ 

. ~ 

u 

l 
.I 

l 
.I 

~ 

-

upstream berm change only after the berm is overtopped. At the higher 
overtopping discharges, the upstream berm becomes submerged because of 
backwater. 

Velocities at the mouth (Table A-5, Sheet 8) are zero until overtopping 
occurs. However, because the cross sectional area is relatively large, 
ve 1 oci ties at the s 1 ough mouth remain low even during an overtopped 
condition. At mid-slough (Table A-5, Sheet 9), velocities remain low 
during overtopping because of the backwater effect. Velocities at the 
upstream berm (Table A-5, Sheet 10) during overtopping also remain 1ow 
because of backwater. 

Total wetted surface area (Table A-5, Sheet 11) increases with increas
ing mainstem discharge as a result of backwater up to the overtopping 
discharge of 65,000 cfs, and as a result of both backwater and over
topping once overtopping occurs. The wetted surface area includes the 
areas of both the pond at the upstream end of the slough and the lower 
slough even though they are not hydraulically connected at lower 
flows .. 

The wetted· perimeter at the slough mouth (Table A-5, Sheet 12) in
creases because of the backwater effect. The wetted perimeter responds 
to the shape of the cross section, increasing quickly at first and then 
remaining relatively constant. At high flows, the wetted perimeter 
exhibits a large increase because of overtopping of the flood plain. 

The wetted perimeter at mid-slough (Table A-5, Sheet 13) is 12 feet or 
less until b<ickwater effects occur at a mainstem flow of 53,000 cfs. 
At a discharge of 79,000 cfs, the water surface encroaches on the flood 
plain resulting in a lar~e increase in wetted perimeter. 

The wetted perimeter at the upstream berm (Table A-5, Sheet 14) is zero 
until the upstream berm is overtopped. 
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