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TABLE E,2,2:

PERIODS OF RECORD FOR GAGING STATIONS

—USGS Gage | Susitna Drainage Periods of Record
Station Name Number River Mile Area (ml ) Streamt low lConflnuous)' Water Quollfyz Agency
Susitna River nr, Denall 15291000 290.8 950 5/57-9/66, 11/68-Present 1957-66, 1968-69, 1974-Present UsGS
y (6/30/82)
Susitna River nr, Cantwel!
(Vee Canyon) 15291500 223,1 4,140 5/61-9/72, 5/80-Present 1962-72, 1980-Present(7/27/82) USGS
Susitna River nr, Cantwell - 223,1 4,140 - 1980-81 RAM
(Vee Canyon) Consult,
)Susitna River nr, Watana Dams|te - |82.23 5,180 6/80-Present 10/80-12/81 R&M
Consult,
)Sus!'rno River at Gold Creek 15292000 136,6 6,160 8/49-Present 1949-58, 1962, 1967-68, 1974-Present | USGS
(9/16/82)
Susitna River at Gold Creek - 136,6 6,160 - 1980-Present(10/14/82) R&M
)Susitna River at Sunshine 15292780 83,9 11,100 5/81-Present 1971, 1975, 1977, 1981-Present
(10/13/82)
xusltnn River at Susitna Station| 15294350 25,8 19,400 10/74-Present i835, 1970, 1975-Present(10/5/82) USGS
4
)H.cllr.ﬂ River nr, Paxson 15291200 259.8 280 6/58-Present 1958-61, 1967-68, 1975 USGS
4
)crmlltn. River nr, Talkeetna 15292400 98,0 2,570 2/58-9/712, 5/80-Present 1958-59, 1967-72, 1980-Present USGS
(6/3/82)
4
)Talkntns River nr, Talkeetna 15291500 v7.0 2,006 6/64-Present 1954, 1966-Present(10/14/82) USGS
5
DSkmfna River nr, Skwentna 15294300 28,0 2,250 10/59-Present 1953,01:?1, 1967-68, 1974-75, USGS
198
4
)Yonfnl River nr, Susitna Station| 135294345 28,0 6,180 10/80-Present 1981-Present (8/11/82) USGS

Notes:

« All streamfliow gage stations are currently active, however, flow data Included In this document |s through September 1981,

. "Present® In perlods of record Indicates statlon Is active as of January 1983,

most recent data avallable,

1
2
3. Watana continuous water quallty monitor was Installed at river mile 183,0,
4
5

« River mile at tributery's confluence with Susitna River,
« River mlle at Yentna~Susltna confluence,

Source: USGS and R&M

A date after "Present" Indlicates the
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TABLE E,2,16: DETECTION LIMITS AND CRITERIA FOR WATER QUALITY PARAMETERS
REM USG5
. Detection Detection Criteria ,
Parameters’') Limit Limi4(4) Levels
Temperature, °C 0,1 - 20,15(M),13(Sp)
Total Suspended Sed iments (2) 1 1 no measurable
increase
Turblidity (NTU) 0,05 1 25 NTU Increase
Dissolved Oxygen 0,1 -— 7 and 17
0,0, Percent Saturation 1 - 110
Nitrate Nitrogen 0,1 0,01 10
Total Phosphorus 0,01 0,01 0,01
Or tho-Phosphate 0,01 0,01 -—
Total Dissolved Solids‘>) 1 1 1,500
Conductivity, umhos/cm @ 25°C 1 -- -
Significant lons
Sui;an 1 0,05 200
Chioride 0,2 0,01 200
Ca, Calclum 0,05 0,01 -—
Mg, Magnes!um 0,05 0,1 -
Na, Sodium 0,05 0,1 -—
K, Potassium 0,05 0,1 -
Total Hardness 1 - -
pH, pH Units + 0,01 - 6,5 - 9,0
Total Alkalinity, as CaCOx 2 -— 20
Free Carbon Dioxlide 1 - -
Chemical Oxygen Demand 1 -— -
Total Organlc Carbon 1.0 - 3.0 (S)
True Color, Platinum Cobalt Units 1 1 50
Metals
Ag, Sllver 0,05 0,001 0,05
Al, Aluminum 0,05 0,01 0,073 (S)
As, Arsenic 0,10 0,001 0,440
Au, Gold 0,05 - --
B8, Boron 0,05 0,01 0,043
Ba, Barium 0,05 0,1 1,0
81, Bismuth 0,05 -~ 0,0035 (S)
Cd, Cadmium 0,01 0,001 0.,0012, 0,0004
Co, Cobalt 0,05 0,001 —-
Cr, Chromlum 0,05 0,001 0,1
Cu, Copper 0,05 0,001 0,01
Fe, Iron 0,05 0,01 1.0
Hg, Mercury 0.1 0,0001 0,00005
Mn, Manganese 0,05 0,001 0,05
Mo, Mo lybdenum 0,05 0,001 0,07
Ni, Nickel 0,05 0,001 0,025
Pb, Lead 0,05 0,001 0,03
Pt, Platinum 0,05 -— -_
Sb, Antimony 0,10 0,001 9
Se, Selenium 0,10 0,001 0,01
S1, Silicon 0,05 - -
Sn, Tin 0,10 0,1 -
Sr, Strontium 0,05 0,01 -—
Ti, Titanium 0,05 - o
W, Tungsten 1,0 _— -_
V¥, Vanadium 0,05 -— 0,007 (S)
Zn, Zinc 0,05 0,01 0,03
Zr, Zirconium 0,05 -- -—
Organic Chemicals (ug/1)
- Earln 0,0002 0,00001 0,004
- Lindane 0,004 0,00001 0,01
- Methoxychlor 0,1 0,00001 0,03
- Toxaphene 0,005 0,001 0,013
-2, 40 0,1 0,00001 100
-2, 4, 5-TP Silvex 0,01 0,00001 10
Gross Alpha (Plicocurle/||ter) 3 -— 15
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TABLE E.2,16 (Cont'd)

~ REM USGS

Detection Detection Criteris
Parameters’') Limit Limit(4) Levels
Others
Settleable Sollids, ml/I 0.1 -— -
Ammon la Nitrogen 0.05 0,01 0,02
Organic Nitrogen 0,1 = -
Kheldah! Nitrogen 0,1 0,1 -
Nitrite Nitrogen 0,01 0,01 —
Total Nitrogen 0,1 0,01 -
Tota! Inorganic Carbon 1.0 - -

(”MI parameters and values are expressed in mg/| unless otherwise noted,

(2)
TSS - (nonfilterable) material on a standard fiber fliter after flitration of a

wel |-mixed sample,

3
TDS - (filterable) material that passes through a standard glass fiber fl|ter

and remains after evaporation,

(4)
USGS detection Iimits are taken from "1982 Water Quallty Laboratory Services Catalog"
USGS Open-File Report 81-1016, The Iimits used are the |imits for the most precise
test avallable,

(M) = Migration Routes

(Sp) = Spawning Areas

(S) = Suggested Criterla

Source: USGS and RM



TABLE E,2,17: PARAMETERS EXCEEDING CRITERIA BY STATION AND SEASON

Parameter Station S Criteria
D.0, § Saturation G S L
Phosphorus, Total (d) % @ T8, 'SS S, W, B E
pH T S L
v, S E]
G, T 8

Total Organic Carbon G S5 S S
v, G, SS w
S B

True Color ¥, 8; 7, 8 S L

Aluminum (d) vV, G S, w S

Aluminum (t) 6, T, S S S

Bismuth (d) vV, G S S
G L]

Cadmium (d) G, T, SS S E

Cadmium (1) G, T, S, SS S E
T, SS w

Copper (d) SS S A
T w
i P 8

Copper (t) e ¥, S, S8 S A
T, SS W, B

Iron (t) G, 7,5, 5SS S E
T, SS B

Lead (1) G, T,S,SS S A
SS 8

Manganese (d) G, S E

Manganese (1) e T,%,:S8 S E
T, SS B

Mercury (d) 6 7,5, 958 S E
T, S w

Mercury (1) e ¥ S, 88 S E
j T w
: 34 B

Nicke! (t) G, S, SS S A

Zinc (d) S w A
T B

Zinc (1) 6, 7,8, SS S A
T, SS W, 8

Wotes:

Parameter Stations Seasons Criteria

(d) dissolved D = Denall S - Summer L - Established by law as per Alaska

(1) total V = Vee Canyon W - Winter Water Quallity Standards, 1979,
recoverable g - Gold Creek B - Breakup

= Chulitna E - Established by law as per EPA
T = Talkeetna Quality Criteris for Water, 1976,
S = Sunshine
SS - Susitna Station S = Criteria that have been suggested

but are not law, or levels which
natural waters usually do not
exceed,

A = Alternate level to 0,01 of the
96-hour determined through

Source: USGS AND RaM Lc
bloassay (ZSA 1976),



SEASON DEFINITIONS FOR WATER QUALITY SUMMARY

Breakup - from the time ice begins to break up until recession of
spring runoff.

Summer - from the end of breakup until the water temperature drops to
essentially 0° C in the fall.

Winter - from the end of summer until breakup begins.
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D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION

NOTES:

I. A. CRITERIA: SHALL NOT EXCEED 20°C AT ANY TIME. THE 2. MAXIMUM VALUES OF 12°C AT DENAL| ON JUNE 4 AND 5, 1980;
FOLLOWING MAXIMUM TEMPERATURE SHALL NOT BE 15.0 °C AT GOLD CREEK ON JULY 3 AND 4,1979; AND 16.5 °C
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-=159, BY USGS CONTINUOUS RECORDING EQUIPMENT, HOWEVER
AND FRY INCUBATION-— I3°C (ADEC, 1979). THESE WERE NOT INCLUDED IN THE ABOVE COMPILATION,

I.B. ESTABLISHED TO PROTECT SENSITIVE IMPORTANT FISH ONLY DISCRETE OBSERVATIONS WERE UTILIZED SINCE
SPECIES, AND FOR THE succ:s?srm MIGRATION , SPAWNING CONTINUOUS RECORDERS ARE NOT PRESENT AT EACH STATION
EGG-INCUBATION, FRY-REARING, AND OTHER REPRODUCTIVE THROUGHOUT THE BASIN.

FUNCTIONS OF IMPORTANT SPECIES.

DATA SUMMARY - TEMPERATURE
SOURCE ' USGS FIGURE E.2.T1I
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SUMMER WINTER BREAXUP
D-DENALI V-VEE CANYON 6-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION

NOTE

I.A. CRITERION: NO MEASURABLE INCREASE ABOVE NATURAL
CONDITIONS (AGEC 1979).

1.8 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 10 mg./I

DATA SUMMARY-TOTAL SUSPENDED SEDIMENTS

SOURCE . USGS AND REM FIGURE E.2.78
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NOTES .

I.LA. CRITERION:SHALL 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 - TORBIDITY

SOURCE: USGS ANDRG M FIGURE E.2.81
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NOTES:
TN KA CEEP YN MEOT ELOREPTAT IS R REET 6P 4. AT SUNSHINE, 2 WINTER OBSERVAT IONS WERE LESS THAN 0.0I mg. /1.
oTe N 5. AT SUSITNA STATION, 2 WINTER OBSERVATIONS WERE LESS THAN
1.B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. 0.0mg./ 1.

2. AT VEE CANYON,4 SUMMER OBSERVATIONS, 2 WINTER OBSERVATIONS,
AND THE | BREAKUP OBSERVATION WERE LESS THAN 0.05 mg./!I.

3. AT GOLD CREEK, 8 SUMMER OBSERVATIONS,3 WINTER OBSERVATIONS,
AND | BREAKUP OBSERVATION WERE LESS THAN 0.05mg./ |.
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SUMMER WINTER BREAKUP

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

NOTES .
by )
I.A. CRITERION: 1,500 mg./1. (ADEC 1979).
I.B. ESTABLISHED TO PROTECT NATURAL CONDITIONS OF

FRESHWATER ECOSYSTEMS (500 mg./1. IS THE CRITERION
FOR WATER SUPPLIES).

DATA SUMMARY — TOTAL DISSOLVED SOLIDS

SOURCE : USGS AND RB M FIGURE E.2.89
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SUMMER WINTER BREAKUP

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

I. NO CRITERION ESTABLISHED.

DATA SUMMARY - CONDUCTIVITY

SOURCE : USGS AND RB M FIGURE E.2.90
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SUMMER WINTER BREAKUP

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

NOTES!

I. A CRITERIA: NOT LESS THAN 6.5 OR GREATER THAN 9.0 pH UNITS. SHALL
NOT VARY MORE THAN 0.5pH UNITS FROM NATURAL CONDITION ( ADEC 1979).

|. B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.

DATA SUMMARY - pH

FIGURE E.2.98

SOURCE . USGS AND RaM
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:! i
| A CRITERION. 20mg./| OR MORE EXCEPT WHERE NATURAL CONDITIONS
ARE LESS (EPA 1976).
| B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.
DATA SUMMARY - ALKALINITY
FIGURE E.2.99

OURCE ' USGS AND RAM
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SUMMER WINTER BREAKUP

D-DENAL! V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION

NOTES:

I. NO CRITERION ESTABLISHED.

2. WATERS CONTAINING LESS 'THAN 3.0 mg./I. HAVE BEEN

OBSERVED TO BE RELATIVELY CLEAN (McNEELY ef al. 1979).
DATA SUMMARY-TOTAL ORGANIC CARBON
SOURCE : USGS ANDR & M FIGURE E.2.101




e b By + Pe— o Cm— | . —— —— o —— r— e s "
1 11 = SEEREEEEREEEAN i i
- NP—1*—1 - - -
150
1~»—- 1 1 -4+t 11 - -4
1 -1 = +1
g Ft -ttt =8 ap@ -4 _] -+ 1 t-1 »j~ B | s +4-+ I
z 5i g W 1EEr EEEEme
K 100
2 : H ® MAXIMUM
§ 11t 1 HHHHH H e i
2 Ewsam i = MEAN
z T
’—
3 1a->50 o MINIMUM
[+ 4
g w
Q
g - ’ 1 4 —q-?
& - e I ” .,- - L 4 ] |- ¢ -4 -4 -1
= 0 1T -~ L -l
11+t 4111 t 1 <414 S oo o
TEEELET < il 1 1 it 8
4 17 62 6 30 3 a4FH{{43 4 25 4 13 1 4 I 2 8 0 8 0 O MO OF OBSERVATIONS
D vV G [ T § S D v 6 C T S SS D V ] C T S SS|[T]
IuLllJlllIIIlllllTsF [ TIITTIT T I I IITL TOTIITI T I T IITIT LAY
SUMMER WINTER BREAKUP
D-DENAL!I V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S- SUNSHINE SS-SUSITNA STATION
NOTES:

| A. CRITERION: SHALL NOT EXCEED 50 UNITS (ADEC 1979).

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

2. AT DENALI, | SUMMER OBSERVATION WAS LESS THAN 5 UNITS. ONE
SUMMER OBSERVATION WAS GREATER THAN 5 UNITS.

WERE LESS THAN 5 UNITS,

SOURCE: USGS AND RAM

AT SUSITNA STATION,2 SUMMER OBSERVATIONS AND 2 WINTER OBSERVATIONS

4. AT TALKEETNA, | WINTER OBSERVATION WAS LESS THAN 5 UNITS.

DATA SUMMARY -TRUE COLOR

FIGURE E.2.103
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SUMMER WINTER BREAKUP

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

NOTES:
I.LA. CRITERION: LESS THAN 1.0mg./1. (EPA 1976 ; SITTIG 1981)

1.8. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS,
2. (1)= TOTAL RECOVERABLE.

DATA SUMMARY - IRON (t)

FIGURE E.2.110

SOURCE:- USGS
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:

LA CRITERION: LESS THAN 0.00005mg./I. (EPA 1976). 3. AT SUSITNA STATION, 8 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS,
AND THE 6 BREAKUP OBSERVATIONS WERE LESS THAN 0.0005 mg./ 1.

1.8. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.
4. (d)=DISSOLVED

2. AT GOLD CREEK, | SUMMER OBSERVATION AND THE | WINTER
OBSERVATION WERE LESS THAN 0.001 mg./|.

DATA SUMMARY - MERCURY (d)

FIGURE E.2.115

SOURCE : USGS
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SUMMER WINTER BREAKUP
D-DENAL| V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:

4. AT GOLD CREEK, THE i WINTER OBSERVATION WAS LESS THAN
0.0005 mg./1I.
5. (1)= TOTAL RECOVERABLE.

I.A. CRITERION: LESS THAN 0.00005mgq. /1. (EPA 1976).
I.B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.
2. AT TALKEETNA,| SUMMER OBSERVATION WAS LESS THAN 00005 mg./I.

3. AT SUSITNA STATION, 7 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS
AND 4 BREAKUP OBSERVATIONS WERE LESS THAN 0.0005 mg./ .

DATA SUMMARY - MERCURY (1)

JOURCE USGS FIGURE E.2.1I6
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION

NOTES:
I.  NO CRITERION ESTABLISHED.

2. AT GOLD CREEK,2 SUMMER OBSERVATIONS
WERE LESS THAN 1.Omg./ .

| DATA SUMMARY -CHEMICAL OXYGEN DEMAND

FIGURE E.2 102

ISMCE RaM
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION

NOTES.

. A. CRITERION. LESS THAN 200 mq/ | (ADEC 1979).
LB ESTABLISHED TO PROTECT WATER SUPPLIES

2 AT VEE CANYON, 3 SUMMER OBSERVATIONS WERE LESS THAN
THE DETECTION LIMIT OF 10mg /1

3 AT GOLD CREEK, 2 SUMMER OBSERVATIONS WERE LESS THAN
THE DETECTION LIMIT OF 0 mg /1.
DATA SUMMARY —CHLORIDE

SOURCE. USGS AND RBM FIGURE E.2.92
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON @-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOQTE:

I.  NO CRITERION ESTABLISHED.

DATA SUMMARY - FREE CARBON DIOXIDE

SOURCE USGS AND RB M
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES.
| NO CRITERION ESTABLISHED. 4 AT GOLD CREEK, 4 SUMMER OBSERVATIONS,2 WINTER OBSERVATIONS
i 7 _ AND THE 2 BREAKUP OBSERVATIONS WERE LESS THAN THE
o S e e R SRETA Tl 5 B
' . = 5  (d): DISSOLVED.

HUMAN HEALTH

3 AT VEE CANYON, 7 SUMMER OBSERVATIONS WERE LESS THAN 010 mg/ |
TWO WINTER OBSERVATIONS AND THE ONE SUMMER OBSERVATION WERE
LESS THAN THE DETECTION LIMIT OF Q05 mg/|.

DATA SUMMARY - ALUMINUM (d)

SOURCE  Ra M

FIGURE E.2.104
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SUMMER WINTER BREAKUP
D-DENAL! V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:
|. NOCRITERION ESTABLISHED.
2.A. ALIMIT OF 0.073 mg./|. HAS BEEN SUGGESTED BY EPA (SITTIG 1981).
2.8 THIS SUGGESTED LIMIT IS BASED ON THE EFFECTS OF ALUMINUM ON HUMAN
HEALTH.
3. (1)=TOTAL RECOVERABLE.
DATA SUMMARY - ALUMINUM (t)
SOURCE: USGS FIGURE E.2.108
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:

.  NO CRITERIONESTABLISHED. 4. AT GOLD CREEK,6 SUMMER OBSERVATIONS, 2 WINTER OBSERVATIONS,
AND THE 2 BREAKUP OBSERVATIONS WERE LESS THAN 0.05 mg./|I.

2A. EPA HAS SUGGESTED AN AMBIENT LIMIT OF 0.0035 mg./!.(SITTIG 198I).
5. (d)= DISSOLVED.

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

3. AT VEE CANYON, 9 SUMMER OBSERVATIONS, THE 3 WINTER OBSERVATIONS,
AND THE | BREAKUP OBSERVATION WERE LESS THAN 0.08mgq./|.

DATA SUMMARY -BISMUTH (d) FIGURE E.2.106

SOURCE  RBM




.. ++
-1 —++ 1+t 4+ttt 4+ 4 =5 “+1 11
-t 4444 44 4 <4 44
0.0030}- & =
4444
- 444 -4 4 1 1+4+1 111+
i 18] 0 R iFLTe i T
441+t ++ 4444 L L4t .4 - +4+4 -4
_ - SEEEREEEaEN
= 8 ol i
o 0.0020
£ @ MAXIMUM
- -+ = 4r-p- = L = 4 4 + 1+ -1 - 4+ 4- 4 - s -
o - - +++ —t—
l_;) - 4 41 4 44 -ttt 41+ 1+ 1 +1 1+t 1 1 ] -
4 —+ 4 -4 —4 4 4444+ 4+44+4+++1 1 44+
3 0 ¢ 6 i i | N ES A EE RS SRR e = MEAN
] + 1 4 4
- gr——
q <+ 1
s 0.00I0 @ MINIMUM
(&)
; b1 1 - +i1t 441 =
2 -+ 44 41 £ _:>j_1ur -p4 4+t + 1441+
5 —— 1 5 D O H1
C- 4 -+ - —t + ¢ 4+ 1
(&) 2_... 4+4-1 4+ 1 B =R -+ 4 +1+14 1+ 1 b~ 4 - 4+ +
- 4 4 1}»1»—4 4+
0.0000 4 L &
L1 -4 44+ - 14444+ 1444+
-+ + -t
- 4 4 4 14 ¢ 4 - t 1 +- 4++t1+111t+ 4+ 4 444 11
+- 4+ + 44 ¢+
FHAIH AT LD 1 el iR L NO. OF OBSERVATIONS
0O O 3 0 4 3 13 o o I O 5 1 9 0O 0 0 O 2 O 6 .
D V 6 C T & Ss§7 1D V. 6 C T S SS ]b. vV 6 C T S SS[] LOCATION
TIIITIITIIIITIITITITITITT B (0 06 59 () O ) (TI T I T T ITITI
SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:

| CRITERIA: 0.0012 mg /I IN HARD WATER AND 0.0004 SOFT WATER (EPA 1976).
CRITERION LESS THAN 0.0002 mg./|. (McNEELY et al. 1979).
THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC

2

3.
ORGANISMS.

4.

THE | WINTER OBSERVATION WAS LESS THAN 0.003 mg /1.

SOURCE ' USGS

AT GOLD CREEK, | SUMMER OBSERVATION WAS LESS THAN 0.001mg./|.

AT TALKEETNA, 2 SUMMER OBSERVATIONS AND 2 WINTER OBSERVATIONS

WERE LESS THAN 0.00! mg./I.

AT SUNSHINE ,2 SUMMER OBSERVATIONS AND THE | WINTER OBSERVATION

WERE LESS THAN 0.00Img./1.

AT SUSITNA STATION, |2 SUMMER OBSERVATIONS WERE LESS THAN 0.002
mg./). THE 9 WINTER OBSERVATIONS AND THE 6 BREAKUP OBSERVATIONS

WERE LESS THAN 0 003 mg /I.
{(d)= DISSOLVED

DATA SUMMARY-CADMIUM(d)

FIGURE E.2.107
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
TES
CRITERIA 00Gi2 IN HARD WATER AND 00004 mg /| IN SOFT WATER (EPA 1976). 5 AT TALKEETNA,5 SUMMER OBSERVATIONST. l:\'mgioﬂl OBSEﬂl\fATlON AND
CRITERION LESS THAN 0.0002 mg. /1. (McNEELY et al. 1979). , & iTBRE:“UP 28452“:“20"58::::“5;:: w';a: éssoT:: ': e
Ll
ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. SUNGHINE, % SUMMER 0 "5
7 AT SUSITNA STATION,7 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS
AT GOLD CREEK, 3 SUMMER OBSERVATIONS WERE LESS THAN 00I0Omg/I. THE | AND 5 BREAKUP OBSERVATIONS WERE LESS THAN 0.020 mg /|
WINTER OBSERVATION WAS LESS THAN 0.00I mg./I.

8 (t): TOTAL RECOVERABLE

DATA SUMMARY -CADMIUM (t)

USGS

FIGURE E.2.108
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SUMMER WINTER BREAKUP
D-DENAL!I V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES
| CRITERIA 000I2 IN HARD WATER AND 00004 mg /| IN SOFT WATER (EPA 1976). 5 AT TALKEETNA,S gLMTMER OBSERVATIONS‘I: I“WIN;EOF:OOBSE}!VATION AND
 RIERAE IS RO N 1SN RS 6 irm?e:: U:ﬁsz ::;Nga:::vi'ri:: w:R: Less T::N gono [
3 ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. 2 PRGN S _y
4 AT GOLD CREEK,3 SUMMER OBSERVATIONS WERE LESS THAN 00I10mg/I. THE | AND 5 BREAKUP OBSERVATIONS WERE LESS THAN 0.020mg /|
WINTER OBSERVATION WAS LESS THAN 0.00I mg./I. 8 (1): TOTAL RECOVERABLE

SOURCE - USGS

DATA SUMMARY -CADMIUM (t)

FIGURE E.2.108
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SUMMER ER BREAKUP
V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES

| CRITERION: 001 OF THE 96-HOUR LCgpn DETERMINED THROUGH BIOASSAY (EPA 1976).

CRITERION. 0.005 mqg /1 (McNEELY et al. 1979).

2
3 THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS
4 AT TALKEETNA, THE 3 SUMMER OBSERVATIONS WERE LESS THAN 0.010 mq/I.

SOURCE : USGS

® MAXIMUM

= MEAN

e MINIMUM

NO. OF OBSERVATIONS
LOCATION

AT SUSITNA STATION, 6 SUMMER OBSERVATIONS, 2 WINTER
OBSERVATIONS AND 2 BREAKUP OBSERVATIONS WERE LESS

THAN 0.002mg/ I.
(a) : DISSOLVED

DATA SUMMARY COPPER (d)

FIGURE E.2.109
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SUMMER WINTER BREAKUP

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

NOTES:

. CRITERION:0.0! OF THE 96 ‘HOUR LCs0o DETERMINED THROUGH BIOASSAY 5. AT SUSITNA STATION, | SUMMER OBSERVATION AND 2 WINTER OBSERVATIONS
(EPA 1976) WERE LESS THAN 0.020 mg./|.
CRITERION: 0.005 mg /1 (McNEELY et al. 1979). 6. AT TALKEETNA, IBREAKUP OBSERVATION WAS LESS THAN 0.020 mg./!.
THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC 7. (1)= TOTAL RECOVERABLE.
ORGANISMS

4. AT GOLD CREEK, | SUMMER OBSERVATION WAS LESS THAN 0.010mg /I.

DATA SUMMARY-COPPER (t) FIGURE E.2.110

SOURCE USGS
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SUMMER WINTER BREAKUP

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

NOTES
I. CRITERION: LESS THAN 0.03mg./|. (McNEELY et al. 1979).
2. CRITERION: 0.0l OF THE 96 -HOUR LCsp DETERMINED BY BIOASSAY

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

EPA 1976). '
: : 7. AT SUSITNA STATION, 5 SUMMER OBSERVATIONS, 3 WINTER OBSERVATIONS,
3. ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. AND 2 BREAKUP OBSERVATIONS WERE LESS THAN 0.200mg./ |

AT GOLD CREEK, 3 SUMMER OBSERVATIONS WERE LESS THAN0.100 mg./ 1. 8. (1)= TOTAL RECOVERABLE.

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

DATA SUMMARY - LEAD (t) FIGURE E.2.112

SOURCE USGS
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SUMMER WINTER BREAKUP
D-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)
18. ESTABLISHED TO PROTECT WATER SUPPLIES.
2. AT SUSITNA STATION, 6 SUMMER OBSERVATIONS, | WINTER OBSERVATION
AND 6 BREAKUP OBSERVATIONS WERE LESS THAN 0.010 mg./ |.
3. (d)=DISSOLVED
DATA SUMMARY - MANGANESE (d)
FIGURE E.2.13

SOURCE: USGS
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CRE:K C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:
I.A. CRITERION: LESS THAN 0.05 mg./|. (EPA 1976).
1.B. ESTABLISHED TO PROTECT WATER SUPPLIES.
2. AT SUSITNA STATION, | BREAKUP OBSERVATION WAS LESS THAN 0.0Img./I.

usGs

()= TOTAL RECOVERABLE.

DATA SUMMARY - MANGANESE (1)
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:
I CRITERION: LESS THAN 0.025 mg./|. (McNEELY et al. 1979). 5. AT TALKEETNA, THE | SUMMER OBSERVATION WAS LESS THAN 0.05 mg./|.
2. CRITERION: 0.0l OF THE 96-HOUR LC 5o DETERMINED THROUGH 6. AT SUNSHINE 2 SUMMER OBSERVATIONS WERE LESS THAN 0.05 mg. /I.
BIOASSRIERS 1976). 7. (1)=TOTAL RECOVERABLE .
3. THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC
ORGANISMS .
4. AT GOLD CREEK,2 SUMMER OBSERVATIONS WERE LESS THAN 0.05 mg./!.
SOURCE - Un s DATA SUMMARY- NICKEL (t) FIGURE E.2.1T
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SUMMER WINTER BREAKUP
D-DENAL! V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES :
I. CRITERION: LESS THAN 0.03 mg./ |. (McNEELY et al. 1979). OBSERVATIONS AND 4 BREAKUP OBSERVATIONS WERE LESS THAN
2. CRITERION: 0.0l OF THE 96 -HOUR LC 5o DETERMINED THROUGH 0.020 mg./!.
BIOASSY (EPA 1976). 5. AT GOLD CREEK THE | WINTER OBSERVATION WAS LESS THAN 0.0I12 mg./!.
3. THE ABOVE CRITERIA BASED ON HUMAN HEALTH EFFECTS, 6. (d)=DISSOLVED
4. AT SUSITNA STATION, 8 SUMMER OBSERVATIONS, 8 WINTER
SOURCE ' USGS DATA SUMMARY - ZINC (d) FIGURE E.2.118
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SUMMER WINTER BREAKUP

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

NOTES:

I.  CRITERION: LESS THAN 0.03 mg./|. (McNEELY et al.1979). l

2. CRITERION: 0.0l OF THE 96 - HOUR LC s DETERMINED THROUGH
BIOASSAY (EPA 1976).

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

4. AT SUSITNA STATION, | SUMMER OBSERVATION AND 2 WINTER
OBSERVATIONS WERE LESS THAN 0.020 mg./l.

5. (1)=TOTAL RECOVERABLE.

DATA SUMMARY- ZINC (t)

EOURCE - USGS FIGURE E.2.119
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COVER — Two 32-inch HOWELL-
BUNGER valves installed at the
tietropolitan Water District of South-
ern California, adjacent to Lake
Mathews have becn in continuous
operation since 1941. The control
house and struclure were originally
designed for the uitimate installa-
tion of ten valves. In 1950, three
additional unils were installed, The
last five valves were shipped in 1955.

Fig. 1°-Cutaway view of a HOWELL-
SUNGER va've, showing cperator
.with valve positionindicator.

RING-JET and HCWE!L-BUNGER are Allis-Chaimers trademarks.
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Morphological and Hydrological Features - Watana Reservoir

Elevation (maximum surcharge level) 2201 MSL (671 m)
(normal maximum level) 2185 MSL (666 m)
(minimum operating level) 2065 MSL (630 m)
Normal Drawdown 120 feet (36.6 m)
Live Storage 3.7 X 10 acre-ft. (4.6 X 109 m*)
Maximum Surface Area 38,000 acres (60 mi?)
Maximum Length approx. 48 miles (77 km)
Maximum Depth 735 ft. (223 m)
Mean Depth 250 ft. (76 m)
Gross Storage (total volume) 9.5 X 10 acre-ft. (11.7 X 102 m?®)
Shoreline Length 183 miles (295 km)
Mean Hydraulic Residence Time 1.65 years
Drainage Basin 5,180 mi.? (13,416 km?)
Mean River Inflow 7,990 CFS (226 m3s~1)

Peak Flood Inflows

PMF 326,000 CFS (9,226 n%s~1)
10,000 yr. 156,000 CFS (4,415 m®s~1)
50 yr. 87,000 CFS (2,462 m®s~1)
25 yr. 76,000 CFS (2,151 m®s~1)

Tailwater Elevation 1455 ft. MSL (443.5 m)



Morphological and Hydrological Features - Devil Canyon Reservoir

Elevation (maximum surcharge level)
(normal maximum level)
(minimum operating level)
Normal Drawdown
Live Storage
Maximum Surface Area
Maximum Length
Maximum Depth
Mean Depth
Gross Storage (total volume)
Shoreline Length
Mean Hydraulic Residence Time
Drainage Basin
Mean River Inflow
Peak Flood Inflows
PMF
10,000 yr.
50 yr.
25 yr.

Tailwater Elevation

1466 MSL (446.8 m)

1455 MSL (443.5 m)

1405 MSL (428.2 m)

50 ft. (15.2 m)

350,000 acre-ft. (432 X 100m®)
7,800 acres (12 mi.?)

26 mi. (42 km)

565 ft. (171 m)

140 fr. (42 m)

1.1 X 106 acre-ft. (1.4 X 10%m*)
76 mi. (123 km)

approx. 60 days

5,810 mi.? (15,048 km?®)

9,080 CFS (256 m®s~1)

345,000 CFS (w/Watana)
165,000 CFS (w/Watana)
39,000 CFS (w/Watana)
37,800 CFS (w/Watana)

850 ft. MSL
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1a) OVERFLOW

Figure 7-18 Types of inflow into
lakes and reservoirs. (From Wunderlich,
W. O.: The dynamics of density-stratified
reservoirs. In Hall, G. E., ed., Reservoir
Fisheries and Limnology. Washington,
— D.C.. American Fisheries Society, 1971.)

(D)  UNDERFLOW

(C) INTERFLOW Pm, > P | Pn,< Py



Table

SUSITNA HYDROELECTRIC PROJECT

Key Limnological Limitations for Water Quality

Temperature

Turbidity

Depth

Large Volume vs. Small Surface Area

Large Volume for Dilution of Leachates
Short Average Hydraulic Residence Time
Surface Withdrawal of Water (Predominately)

Long and Narrow with Small Surface for Wind Circulation -
better sedimentation of particulates

Sediment "Blanket" Effect
Very Small Littoral Zone

Little or no Human Induced Nutrient Additions



Table

SUSITNA HYDROELECTRIC PROJECT

Estimated Water Quality Characteristics of Susitna Hydroelectric Project Reservoirs

Trophic Status

Phytoplankton Standing Crop
Phytoplankton Density
Chlorophyll a

Dominant Phytoplankton
Euphotic Zone (1% PAR)
Total Organic Carbon

Total Biologically Available P
Total Nitrate Nitrogen
Total Suspended Solids

pH

Alkalinity

Conductivity

Dissolved Oxygen

Ultraoligotrophic-to-Oligotrophic 10-200mgC m-?
(slight upsurge for @ 10 yrs.) day-?

<1.0mg m-?

<1.0 cm® m-?

<0.25mg m-?

Bacillariophyceae, Chrysophyceae,
Dinophyceae

0.1lm ---> 4.0m

Slight Increase (5-10 yrs) --->then Decrease
<20 ugl-?

<250 ugl-?

0-300 mgl-' (at present estimate)
7.0+

65 mg CaCOg

150 umhos cm-?

8.0+ ; 50-100% saturation
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Table

SUSITNA HYDROELECTRIC PROJECT

Some Estimated Downstream Water Quality Trends: With - Project vs. Natural

Summer Winter
May - September October - April
Settleable Solids Much Less More
TSS Much lower Much Higher
Turbidity Lower Much Higher
Nutrients:
1. Phosphorus
Total Much Less Much More
BAP-Organic More More
BAP-Inorg. Little Change Little Change
2. Organic Carbon Less Higher
Labile More More
Refractory Less More
3. Oxygen Little Change Little Change
4. Nitrogen Less More
Most Metals Much Less More
Conductivity Higher Lower

Total Dissolved Solids (slight increase during trophic upsurge, then more
seasonally stabilized)



FACTORS AFFECTING PRIMARY PRODUCTION

NUTRIENTS

HEAVY METALS SUSPENDED SEDIMENT LOAD
TURBIDITY /LIGHT PENETRATION

VELOCITY

SUBSTRATE STABILITY

TEMPERATURE



CONCLUSIONS -

NUTRIENTS WILL REMAIN ABUNDANT

PRIMARY PRODUCTION IS PRESENTLY LIMITED BY LIGHT AND VELOCITY

PRIMARY PRODUCTION MAY INCREASE UNDER POST-PROJECT CONDITIONS BECAUSE
OF LOWER, MORE STABLE FLOWS AND DECREASED TURBIDITIES



TABLE 1.1

Watana Reservoir Eklutna Lake
Surface Area 37,800 acres 3427 acres
Maximum Depth 860 feet 208 feet
Drainage Area 5,180 sq. mi. 111 sq. mi.
Average Annual Inflow 5,880,000 acre-ft 234,300 acre-ft
Average Residence Time 1.65 years 1.77 years

% Glaciated Drainage Area 5.9% 5.2%
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TABLE 4.2
PETROGRAPHIC ANALYSIS

% of Total Sediment

Susitna River at Eklutna Lake

Mineral Species Gold Greek Composite
Augite 5-10 5
Quartz 15 - 20 15 - 20
Diatoms 5 1 -2
Muscovite 19 - 20 15 - 20
Mixed Feldspars 25 - 30 30 - 35
Iron Oxides 10 - 15 4 -8
limenite 5 3
Calcite 1 -2 2 -3
Zircon : 1 ---
Pyrite 3 -5 1

. sS/y 4 -9
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Table 1

Mercury Physical and Chemical Characteristics

Item
Atomic weight 200.59
Melting point -38.87° C
Boiling point 356-358° C
Solubility in water practically insoluble, 25 ppb as Hg
Specific gravity @ 20° C 13.546
Vapor pressure @ 20° C 0.0012 mm Hg
Oxidation states H°, Hg*, Hg**

43011 2
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2.

3.

Selected Thoughts about Possible Limited Potential

for Susitna Induced Mercury Bioccumulation

Limited Fishery in Reservoirs

Limited primarily to resident fish - Downstream

Other "problem" reservoirs are:

Shallower

Warmer

Richer Trophic Status

Inundating much organic debris

Accelerates microbial metabolism

More light and labile orgamic material for
microbial metabolism to cycle and possibly
for CH Hg



SUSITNA HYDROELECTRIC PROJECT
Status of Construction Permits

Water Quality Protection
July 30, 1984

Applications Submitted

Hydroelectric License FERC
NPDES EPA
Determination of Consistency

w/Coastal Mgt. Program OMB-DGC
Section 401, Cert. of Reas. Assurance

w/Water Quality ADEC

Apolications Pending

Section 10, Rivers & Harbor Act COE
Section 404, Clean Water Act COE
Solid Waste Management ADEC
MSB
EPA
Wastewater Disposal ADEC
MSB
EPA
AS 16.10.010, Work in Anad. Streams ADEC
AS 16.10.020, " " " ADHSS
AS 16.05.870, T = " ADF&G
Approval to Construct/Operate
(Potable Water) ADEC
Toxic & Hazardous Waste Mgt., incl.
Contingency Planning EPA
ADEC
Material Acquisition BLM
ADNR

CIRI
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SUSITNA HYDRO AQUATIC STUDIES
PHASE I1 BASIC DATA REPORT

Volume 4: Aquatic Habitat and
Instream Flow Studies, 1982,

Parts I and II

-by:

ALASKA DEPARTMENT OF FISH AND CAME
Susitna Hydro Aquatic Studies
2207 Spenard Road
Anchorage, Alaska 99503

1983
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Figure 41-3-55. Concentrations of dissolved gases in Devil Canyon rapids
complex.
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Figure 41-3-54.

10 15 20 25 30 35
miles below Devil Canyon

Percent concentration of total dissolved gas versus distance below
the Devil Canyon proposed dam site.



mm of Mercury =Total Gas (Mean Daily Values)

850+

2 2070
linear
840+

2 =20.713
log

830
820-

81 04

790 +

(
780 T T T T T T T T T
10,000 12500 15000 17500 20,000 22500 25000 27,500 30000 32,500
Mean Daily Discharge at Gold Creek (CFS)

Figure 41-3-56. Mean daily discharge versus saturometer readings below Devil Canyon.
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Gold Creek Discharge Versus Diss. Gos

Dissolved Gas near Gold Creek
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