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Workshop #5 - Water Quality

Introduction
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A,
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project Susitna River Water Quality
Drainage Basin Morphology
Physical and Chemical Characteristics of the Susitna
Inorganic Entities
Organic Entities
Metals, Pesticides
Miscellaneous
Gas Supersaturation

DISCUSSION

Designs and Operations
Watana Dam
1. Basic Design

a. Hydraulic Features
b. Hydraulic Operations

2. Mid-level Qutlet Works

a. Detailed Design
b. Detailed Operation

Devil Canyon Dam
1. Basic Design

a. Hydraulic Features
b. Hydraulic Operations

2. Mid-level Outlet Works

a. Detailed Design
b. Detailed Operations

-t 7
S E=

A

Avoidance of Gas Supersaturation by Mechanical Designs and Discharge

Operations

1. Annual Hydrographs

2. Spilling Discharges



C (continued)
3. Floods - Haudled Without Spillways for up to 1 in 50 year
flood event
DISCUSSION
IV. Limnological Characteristics of Reservoir
A. Morphological and Hydrological Features of Reservoirs
1. Watana
2. Devil Canyon
B. Reservoir Valley
C. Riverine Inflow
1. Overflow,Underflows and Interflows
2. Photographic Examples
D. Key Limnological Factors Contributing to Reservoir Water Quality

E. Some Estimated Limnological Characteristics and Trophic Status of
reservoirs

F. Comparison to Other Glacial Lakes of South Central Alaska

G. Brief Discussion of Fotential for Reservoir Fishery

DISCUSSION
Lunch Break - 1 hr. 15 min.
1:30 P.M.

V. Estimated Trends in Downstream Water Quality With-project vs.
Pre-projecet.

A. Estimated Changes in Downstream Nutrients and Primary Productivity
1. Factors Affecting Primary Productivity

2. Summary of Expectations

DISCUSSION







TABLE €,2,2: PERIODS OF RECORD FOR GABING STATIONS
~ U505 Gage | Suslitna Dralnage Fer lods_of Record
2 1
Station Name Nusber River Mile | Ares (ml ) Streamt low {Contlinuous) Water Qullfyz Agency
Susitnas River ar, Denall 15291000 290,8 950 9/31-9/66, 11/68-Present 1997-66, 1968-69, 1974-Present UsGS
. {6/30/82)
Susitne River nr, Cantwall
{Ves Canyon) 13291500 223,1 4,140 3/61-9/12, 3/80-Present 1962-72, 1900-Present(7/27/82) UsGS
Susitna River nr, Cantweli - 2231 4,140 - 19080-81 RiM
(Ves Canyon) Consult,
jSusitna River ar, Watasna Dessite - lOZ.Z" 5,180 6/80-Present 10/80-12/81 REM
Consult,
Jsusitne River at Gold Creek 15292000 138,6 6,160 8/49-Present 1949-56, 1962, 1967-88, 1974-Present | USGS
(9/16/02)
Susitna River at Sold Cresk - 136,6 6,160 - 1980-Present(10/14/82) REM
JSusitna River at Sunshine 15292780 83,9 11,100 3/8 t-Present 1971, 1975, 1977, 1901-Present
{10/13/82)
ﬁuslm River at Susitne Statlon| 15294330 25,0 19,400 10/74<Present 1955, 1970, 1975%-Present(10/95/82) USGS
)ltcl-‘ﬂl River nr, Paxson 19291200 259.!‘ 280 6/50-Present 1938-61, 1967-68, 1979 usGs
4
)Chullfnl River ar, Talkestns 15292400 98,0 2,970 2/98-9/72, 5/80-Present 195:—5952!967-72. 1980-Present USGS
(6/3/82)
)Taltuﬂu River nr, Talkestna 15291300 91.0‘ 2,006 6/84-Present 1954, 1966-Present(10/14/02) USGS
)Slunnfnl River nr, Skwentna 15294300 20.0’ 2,2% 10/39-Present IDS:,O-I':?I, 1967=58, 1974-79, uses
198
4
)Yonfn. River nr, Susitna Station| 15294343 28,0 6,180 10/80-Presont 1901 -Prasent (8/11/82) UsGs

Notes:

1. All streamflios gage stations are currently sctive, however, flow dats Included In this document is through September 1981,

2, "Pragent® In perlods of record Indicates stetion Is active as of January 1983,

most recent data avallable,

3. Watsna continuous water quallty monltor was Installed at river mile 183.0,

A dote after "Present® Indicates the

4, River alle at tributery's conflusnce with Susitna River,
3. River mlle at Yentne-Sus!tna contfluence,

Source: USGS end RSM
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TABLE €,2,16. DETECTION LIMITS AND CRITERIA FOR WATER QUALITY PARAMETERS
R4 11
. Detection Detection Criteris .
Parsseters'!) Limit Limit4) Levels
Temperature, °C 0,1 - 20,15(M),13(Sp)
Total Suspended Sediments(2) 1 1 no measursble
Increase
Turblidity (NTU) 0,03 1 25 NTU increase
Dissoived Oxygen 0,1 -— 7 and 17
0,0, Percent Saturation 1 - 110
Nitrate NI trogen 0.1 0,01 10
Total Phosphorus 0,01 0,01 0,01
Or tho-Phosphate 0,01 0,01t -
Total Dissolved Sotids‘3} 1 1 1,300
Conductivity, ushos/cm @ 25°C 1 - -
Slﬁlflcmf |ons
ulfate 1 0,03 200
Chioride 0,2 0,01 200
Ca, Calcium 0,03 0,01 -
Mg, Megnes!um 0,03 0.1 -
Na, Sodium 0,05 0,1 -
K, Potassium 0,05 0,1 -—
Total Hardness 1 - -
pH, pH Units 40,01 - 6.3 - 9,0
Total Atkatinity, es CaCOx 2 -— 20
free Carbon Dioxide 1 -— -
Chemical Oxygen Demend 1 - -
Tots! Organic Carbon 1,0 -— 3.0 (S)
True Color, Platinum Cobalt Units 1 1
Metals
E, STiver 0,05 0,001 0,09
Al, Aluminum 0,05 0,01 0,073 ($S)
As, Arsenic 0,10 0,001 0,440
Au, Gold 0,05 - -
8, Boron 0,05 0,01 0,043
Ba, Berium 0,05 0,1 1,0
8i, Blismuth 0,05 == 0,003% (S)
Cd, Cadnmlum 0,01 0,001 0.,0012, 0,0004
Co, Cobal?t 0,05 0,001 -
Cr, Chromium 0,05 0,001 0,1
Cu, Copper 0,035 0,001 0,01
Fe, Iron 0,09 0,01 1,0
Hg, Mercury 0,1 0,0001 0, 00003
Mn, Menganese 0,03 0,001 0,05
Mo, Mo lybdenum 0.05 0,001 0,07
Ni, Nickel 0,05 0,001 0,025
Pb, Lead 0,03 0,001 0,03
Pt, Platinum 0,03 - -—
Sb, Antimony 0,10 0,001 9
Se, Selenium 0,10 0,001 0,01
St, Sliicon 0,03 -— -
Sa, Tin 0,10 0,1 -—
Sr, Strontium 0,09 0,01 -
Ti, Titenlum 0,05 - -
W, Tungsten 1,0 - -
¥V, Vanedium 0,05 -— 0,007 (S)
Zn, Zinc 0,09 0,01 0,03
2r, Zirconlum 0,05 - _—
Organic Chemicals (ug/t)
- Earln 0,0002 0,00001 0,004
- Lindane 0,004 0,00001 0,0?
= Methoxychlor 0,1 0,00001 0,03
- Toxaphene 0,009 0,001 0,013
-2, 4D 0,1 0,00001 100
-2, 4, 5-TP Slivex 0,01 0,00001 10
Gross Alphs (Plcocurle/||ter) 3 - 15



P 2ef 2

TABLE E,2,16 (Cont'd)

RN 1=

Detection Detection Criteria
Porematers’!) Limit Limip(4) Levels
Qthers
Tatfleable Solids, mi/| 0.1 -— —
Asmon |a Nitrogen 0.09 0.0 0,02
Organlc Nitrogen 0,1 - -
Kheldar! NItrogen 0.! 0,1 -—
Nitrlte Nl trogen 0,01 0,01 -
Total NItrogen 0.1 0,01 -
Total tnorganic Carbon 1,0 -— -—

1
¢ )AII parameters and values are expressed |n mg/| unless otherwise noted,

(2)
T55 - (nonfliterable) material on a stondord fliber fliter after fiitration of »

well-nixed sample,

3
TDS - {(tilterable) meterial that passes through a standard glass fiber f!iter

and remalns after evaporation,

{4)
USGS detectlion Iimits are taken from "1982 Water Quallty Laboratory Services Catalog”
USGS Open~Flle Report 81-1016, The limits used are the |Imits for tha 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

Paramotor Station Season Triterie
0.0, § Saturation 6 S L
Phosphorus, Total (d) v, 6, T,S, SS S, %, 8 E
pH T S L

v, § ]
6, T 8
Total Organic Carbon G, $S S S
v, 6, $S w
sS 8
True Color ¥, 6, T, S S L
Aluminum (d) v, 6 S, W S
Aluminum (1) 6, 7,8 S S
Blismuth (d) v, 6 S S
G ]
Coedmium (d) G, T, SS S E
Cednlum (1) 6, T, S, SS S €
T, SS ]
Copper (d) 3 S A
T L]
T, SS 8
Copper (1) G, T, S, SS S A
T, SS W, 8
tron (t) 6, 7,8, 58S S E
T, SS 8
Lead (?) 6, 7,8, SS S A
sS 8
Hanganese (d) 6, S E
Mangenese (t) 6, 7,5, SS S €
T, SS 8
Mercury (d) 6, T7,8,SS S E
T, S L]
Mercury (t) G, 7,8, 88 S E
7, S, SS L]
T, SS 8
Nicke!l (t) G, S, SS S A
Zinc (d) S L] A
T 8
Zinec (t) 6, 7,8, SS S A
T, SS W, 8
Wotes:
Parameter Stations Seasons Criteria
(d) dissolved D - Denall S - Summer L - Established by law as per Alaske
(t) totel V - Vee Canyon W - Winter Weter Quallty Stendards, 1979,
recoversble G - Gold Creek 8 - Breskup
C = Chulitns E = Established by law as per EPA
T - Talkeeotnas Quality Criteria for Water, 1976,
S -~ Sunshine
S$S - Susitna Station S = Criteria that have been suggested

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

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

Source: USGS AND RaM Lc
bloassay (Z& 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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TEMPERATURE {°C)

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

NOTES:

I. A. CRITERIA: SHALL NOT EXCEED 20°C AT ANY TIME. THE
FOLLOWING MAXIMUM TEMPERATURE SHALL NOT BE
EXCEEDED WHERE APPLICABLE . MIGRATION ROUTES AND
REARING AREAS-—15°C, SPAWNING AREAS AND EGG
AND FRY INCUBATION--—13°C (ADEC, 1979).

I.B. ESTABLISHED TO PROTECT SENSITIVE IMPORTANT FISH

SPECIES, AND FOR THE SUCCESSFUL MIG
EGG-INCUBATION, FRY-REARING, AND OTH

DATA SUMMARY - TEMPERATURE

FUNCTIONS OF IMPORTANT SPECIES .

RATION , SPAWNING
ER REPRODUCTIVE
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SB -SUBITNA STATION

® MAXIMUM

= MEAN

® MINIMUM

NO. OF OBSERVATIONS
LOCATION

MAXIMUM VALUES OF 12°C AT DENALI ON JUNE 4 AND 5,1960;
I5.09C AT GOLD CREEK ON JULY 3 AND 4,1979; AND 16.5 °C
AT SUSITNA STATION ON JULY 9,1976 HAVE BEEN RECORDED
BY USGS CONTINUOUS RECORDING EQUIPMENT, HUWEVER
THESE WERE NOT INCLUDED IN THE ABOVE COMPILATION,
ONLY DISCRETE OBSERVATIONS WERE UTILIZED SINCE
CONTINUOUS RECORDERS ARE NOT PRESENT AT EACH STATION

THROUGHOUT THE BASIN.

FIGURE E.2.TI
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SUMMER WINTER BREAXUP
D-DENALI V-VEE CANYON 0-GOLD CREEK C-CHULITNA T-TALKEETNA $-SUNSHINE SS-SUSITNA STATION

NOTE

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

I.B ESTABLISHED TO PREVENT DELETERIQUS 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./1

DATA SUMMARY-TOTAL SUSPENDED SEDIMENTS
SOUACE . USGS AND AEBM FIGURE E.2.78
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SUMMER WINTER BREAKUP

D-DENAL] V-VEE CANYON 0-60LD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE S8-SUSITNA STATION

NOTES |
I.A. CRITERION'SHALL NOT EXCEED 25 NTU ABOVE NATURAL
CONDITIONS (ADEC t979).

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

DATA SUMMARY - TORBIDITY

SOURGE: USGS ANDAB M FIGURE E.2.8!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:! N
1. A, CRITERIA: GREATER THAN Tmq. /). BUTIN NO CASE SHALL DISSOLVED
OXYGEN EXCEED 17mg /1.(ADEC 1979).
I. B. ESTABLISHED FOR THE PROTECTION OF ANADROMODUS AND
RESIDENT FISH.
DATA SUMMARY - DISSOLVED OXYGEN
SOURCE - USGS AND R & M FIGURE E.2.83
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE S§-SUSITNA STATION
NOTES' .
I. A. CRITERION: THE CONCENTRATION DF TOTAL DISSOLVED GAS SHALL NOT
EXCEED 110 % SATURATION AT ANY POINT, (ADEC, 1979),
). B. ESTABLISHED FOR THE PROTECTION OF ANADROMOUS AND
RESIDENT FISH.
DATA SUMMARY — DISSOLVED OXYGEN % SATURATION
FIGURE E.2.84

SOUACE : USGS AND AR N
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE S§-SUSITNA STATION
NOTES' .
I. A. CRITERION: THE CONCENTRATION OF TOTAL DISSOLVED GAS SHALL NOT
EXCEED 110 % SATURATION AT ANY POINT, (ADEC, 1979),
). B. ESTABLISHED FOR THE PROTECTION OF ANADROMOUS AND
RESIDENT FISH.
DATA SUMMARY — DISSOLVED OXYGEN % SATURATION
FIGURE E.2.84
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D-DENALI

NOTES:

Wm

I.8. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.

N, 4 SUMMER OBSERVATIONS,2 WINTER OBSERVATIONS,
KUP OBSERVATION WERE LESS THAN 0.05 mg./I.

3. AT GOLD CREEK, 6 SUMMER OBSERVATIONS,3 WINTER OBSERVATIONS,
AND | BREAKUP OBSERVATION WERE LESS THAN 0.0Smg./

DATA SUMMARY -'TOTAL PHOSPHORUS

2. AT VEE CANYO
AND THE | BREA

SOURCE USGS AND RO M

V-VEE CANYON G-00LD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE 88-SUSITNA STATION

® MAXIMUM

= MWEAN

o MINIMUM

NO. OF OBSERVATIONS
LOCATION

4. AT SUNSHINE, 2 WINTER OBSERVAT IONS WERE LESS THAN 0.0I mg. /1.
5. AT SUSITNA STATION, 2 WINTER OBSERVATIONS WERE LESS THAN

FIGURE E.2.86
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SUMMER WINTER BREAKUP
O-DENALI V-VEE CANYON G-O0LD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:
I.  NO CRITERION ESTABLISHED. -, 3. AT GOLD CREEK, I3 SUMMER OBSERVATIONS WERE LESS THAN 0.02mg./!.
2 WINTER OBSERVATIONS AND 2 BREAKUP OBSERVATIONS WERE LESS
2 AT VEE CANYON, 7 SUMMER OBSERVATIONS WERE LESS THAN 0.05 mg./I.
2 WINTER OBSERVATIONS AND THE { BREAKUP OBSERVATION WERE LESS THAN THE DETECTION LIMIT OF 0.01 mg./1.
4. AT SUSITNA STATION,THE 2 WINTER OBSERVATIONS WERE LESS THAN

THAN THE DETECTION LIMIT OF 0.0t mg./!.
0.02 mg. /).

DATA SUMMARY-ORTHOPHOSPHATE

FIGURE E.2.B7

SOURCE. USGS AND R& M.
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O-DENALI V-VEE CANYON G-00LD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES:
I.  NO CRITERION ESTABLISHED. -, 3. AT GOLD CREEK, I3 SUMMER OBSERVATIONS WERE LESS THAN 0.02mg./!.
2 WINTER OBSERVATIONS AND 2 BREAKUP OBSERVATIONS WERE LESS
2 AT VEE CANYON, 7 SUMMER OBSERVATIONS WERE LESS THAN 0.05 mg./I.
2 WINTER OBSERVATIONS AND THE { BREAKUP OBSERVATION WERE LESS THAN THE DETECTION LIMIT OF 0.01 mg./1.
4. AT SUSITNA STATION,THE 2 WINTER OBSERVATIONS WERE LESS THAN

THAN THE DETECTION LIMIT OF 0.0t mg./!.
0.02 mg. /).

DATA SUMMARY-ORTHOPHOSPHATE

FIGURE E.2.B7

SOURCE. USGS AND R& M.
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NOTES: s
. NO CRITERION ESTABLISHED.

DATA SUMMARY - CONDUCTIVITY

SOURCE. USGS ARD AB M FIGURE E.2.90
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SUMMER WINTER BREAKUP

D-DENALI V-VEE CANYON 0-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE 58 - SUSITNA STATION

NOTES:
I.LA. CRITERION: LESS THAN 1.Omg./). (EPA 1978, SITTIG 1981

1.8. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.
2. (t)s TOTAL RECOVERABLE.

DATA SUMMARY - IRON (1)

FIGURE E.2.1H

SOURCE.- US4S







MERCURY (Hg) , TOTAL RECQVERABLE (mg./l.)

an T TIT] TTTTTT
] 0.0008 TIT
0.0006
-+ 4+ttt T xS 4 1-4 1 41 3 +—+
b +—1 S +Hi+ 11 1
0.0004 _
x ® MAXIMUM
ERgSAENyaRAE 1] T 1
—.-k 3 -
L 11 - A = MEAN
0.0002 o MINIMUM
1T
b ok me um o !
- H T 35
1A —f T
-‘ - - e -4 -
0.0000 —
Jo o 6 0o 9 € 13 0o 0 1 o 5 1 9 0 0 0 0 3 0 6| NO OF OBSERVATIONS
D V 6 C_T S sS{IfIlb v & € T 8 88 1o v._@6 _¢c T s ssIT] LocATiON
T T TIT T IT I ILTTd I T T I T T I T T Tt ] T T TITIOITIITIITITIT

SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE 5S-SUSITNA STATION

NOTES:

1.A. CRITERION: LESS THAN 0.00008mg. /1. (EPA 1976).

1.8. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.

2. AT TALKEETNA,| SUMMER OBSERVATION WAS LESS THAN 00003 mg /1.

3 AT SUSITNA STATION, 7 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS
AND 4 BREAKUP OBSERVATIONS WERE LESS THAN 0.0003 mg./I.

DATA SUMMARY - MERCURY (t)

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

FIGURE E.2.18

OURCE US6S
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SUMMER WINTER BREAKUP

D-DENALI V-VEE CANYON G-80LD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION

NOTES:
i. NO CRITERION ESTABLISMHED.

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

DATA SUMMARY -CHEMICAL OXYGEN DEMAND

FIGURE Et.2 102
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CANYON 0-GOLD CREEK C-CHULITNA T-.TALKEETNA S-SUNSHINE SS-SUSITNA STATION

NOTES.

i A CRITERION. LESS THAN 200 mg/ 1 (ADEC 1979).
| B 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 10mg /1.
DATA SUMMARY —CHLORIDE

SQUACE USGS AND RB M FIGURE E.2.92
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SUMMER WINTER BREAKUP

D-DENAL|I V-VEE CANYON 0-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE 56-SUSITNA STATION

w 7 0 0 0 0o

11
1l

[ Y=}

3
v
1

-
—

NOTES:
. NO CRITERIONESTABL ISHED.
2A. EPA HAS SUGGESTED AN AMBIENT LIMIT OF Q.0035 mg.A1.(SITTIG 1981),

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 THAN0.06mq./|.

4, AT GOLD CREEK, & SUMMER OBSERVATIONS, 2 WINTER OBSERVATIONS,
AND THE 2 BREAKUP OBSERVATIONS WERE LESS THAM 0.08 mg./ 1.

8. (d)z DISSOLVED.

DATA SUMMARY-BISMUTH (d) FIGURE E.2.106

SOURCE RGN
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SUMMER WINTER BREAKUP

D-DEMALI V-VEE CANYON G6-G0LD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION

NOTES
| CRITERIA 00012 IN HARD WATER AND Q0004 mg/ | IN SOFT WATER (EPA 1976). S AT TALKEETNA,S SLlAl_Ing OBSEERREVA.IEgNSf*r&NgEc;:gBSE?yAnON AND
2 CRITERION LESS THAN 0.0002 mg /1. (MCNEELY of ol 1979) 6 iTBRE:::::ads:::MéRN:B:ERVATLI.ON: WERE Lés T:'AN 6010 g/
SU 1 mi
3 ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS. ? '
T AT SUSITNA STATION, 7 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS
4 AT GOLD CREEK,3 SUMMER OBSERVATIONS WERE LESS THAN Q010mq/I1. THE | AND 5 BREAKUP OBSERVATIONS WERE LESS THAN 0.020mg/ |
WINTER OBSERVATION WAS LESS THAN O0QQImg./i. 8 (1}: TOTAL RECOVERABLE

DATA SUMMARY -CADMIUM (1)

SOURCE uSGS FIGURE E.2.108
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SUMMER WINTER BREAKUP
D-DENALI V-VEE CAMYON G-GOLD CREEK C-CHULITNA T-TALKEETNA $-SUNSHINE SS-SUSITNA STATION

NOTES
I CRITERON: 001 OF THE 96-HOUR LC5q DETERMINED THROUGH BIOASSAY (EPA 1976). 5 AT SUSITNA STATION, 6 SUMMER OBSERVATIONS, 2 WINTER
2 CRITERION 0005 mg /1 (McNEELY et oi, 1979, ?:iﬁﬂ;gs%Nqu:lID 2 BREAKUP QOBSERVATIONS WERE LESS
3 THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC DRGANISMS 6 {d) : DISSOLVED
4 AT TALKEETNA, THE 3 SUMMER OBSERVATIONS WERE LESS THAN 0010 mq/I.

DATA SUMMARY COPPER (d)

SOURCE - USGS 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 S8 -SUSITNA STATION
NOTES:
l. CRITERION:0.0l OF THE 96 ‘HOUR LCso DETERMINED THROUGH BIOASSAY 5. AT SUSITNA STATION, | SUMMER OBSERVATION AND 2 WINTER OBSERVATIONS
(EPA 1976) WERE LESS THAN 0.020 mg./I.
CRITERION: O 005 mg /I (McNEELY ot ol 1978). 6. AT TALKEETNA, tBREAKUP OBSERVATION WAS LESS THAN 0.020 mg./!.
THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC 7. ()= TOTAL RECOVERABLE.
ORGANISMS

4 AT GOLD CREEK, | SUMMER OBSERVATION WAS LESS THAN 0.0l10mg /I.

DATA SUMMARY-COPPER (t) FIGURE E 2.110
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SUMMER WINTER BREAKUP
D-OENALI V-VEE CANYON G6-GOLD CREEK C-CHULITNA T-TALKEETNA S-SUNSHINE SS-SUSITNA STATION
NOTES :
i, CRITERION: LESS THAN 0.03 myg./ ). (McNEELY ot al. I979). OBSERVATIONS AND 4 BREAKUP OBSERVATIONS WERE LESS THAN
2. CRITERION: 0.0l OF THE 96 ~HOUR LC g DETERMINED THROUGH 0.020 mg. /1.
BIOASSY (EPA I1976). . AT GOLD CREEK THE | WINTER OBSERVATION WAS LESS THAN 0.012 mg./!I.
3. THE ABOVE CRITERIA BASED ON HUMAN HEALTH EFFECTS, 6. ()3 DISSOLYED
4. AT SUSITNA STATION,8 SUMMER OBSERVATIONS, 8 WINTER
SOURCE uSGS DATA SUMMARY = ZINC (d) FIGURE E.2.118
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1996 Sisulatlon

Tahle 1

WATANA FIXED COHE VALVE OFEIATION

2001 Simulatlon

S{wulated Woek of Week of Haxloum  lowerhouwa Simulaced Week of Week of Hanlmn Fowerhouse
Water Year Pirest Relesss Mazioum Relesse Rulevose Flow Water Yeur Ficret Kelcase Hoxlsum Helease  Release Flow
(cin) (cin) (cfn) {clnYy
1950 oct 1-7 Sept J1-9 16493 2013 1950 Aug 20-26 Aug 27-Sept 2 632 92153}
1951 Aug 6-12 Sept 3-9 9129 Rea7 L951 Aug; 6-12 fept 3-9 8270 3403
1952 Aug 13-19% Sept 1-9 6956 1925 1952 Aug 20-26 Sept 3-9 6100 9781
1953 Aug 6=12 Sept 3-9 G172 AY24 1951 Aug 13-19 Sept }-9 (1187 9781
1Y54 Aug 13-19 Aug 20-26 11981 201 1954 Aug 13-19 Auvg 20-26 11194 8908
1955 Aug 6-12 . Aug 27-Sept 2 22931 4307 1955 Aug 20-26 Aug 27-S5ept 2 22128 2192
1956 July 19-Aug 3 Aug 6-12 159A2 n2t? 1956 July 29-Aug 3  Aug 6-12 15195 f000
1957 Aug 21-Sept 2 Sept 10-16 8430 8929 1957 Aug 27-Sept 2 Sept 10-16 1513 97186
1958 Aug 13-19 Aug 20-26 5750 818% 1958 Aug 13-19 Aug 20-26 496% #9270
1959 Aug 6~-12 Mg 27-Sept 2 24000 0395 1959 Aug 20-26 Aug 27-Sept 2 24000 9201
1960 Aug 13-19 Sept 10-16 15309 u949 1960 Sepr 3=9 sept 10-16 14530 9ang
1961 Oct 1-7 Mg 20-26 9524 8195 1961 Aug 13-19 Aug 20-26 618 Bk
1962 Juiy 29-Aug 5  July 29-Aug 5 13600 H10l 1962 July 29-Aug §  Aug 27-Sept 2 10542 214N
1963 July 29-Aug 3  Aug 6-12 12939 B204 196) July 29-Aug 3 Aug 6-12 12152 W9
§964 Aug 6-12 Aug 27-Sept 2 J100 8336 1964 Avg 13-19 Sept 10-16 740 LHIL
1965 Aug 6-12 Sept 24-30 109)0 10149 1965 Aug 20-26 Sept 24-30 9936 IRRFA]
1966 Cter 1-7 Sepr 3-9 1043 nni 1944 Oct L7 Aug 27-Sept 2 6242 2141
1967 Aug 6-12 Aug 11-19 24000 4252 1967 Aup 6-12 Aug 13~19 24000 94
1956 Avg 6~12 Aug 27=fept 2 2957 #1136 1968 Aug 13=19 Aug 27-5upt 2 711 VIR
1969 Aug 6-12 Aap 20-26 2401 8645 1969 Aup 6-12 Aug 20-26 1409 L LYY
1970 Aug 13-19 Aup 10-16 118y 92305 1970 Aug 27-Scpt 2 Sept 10-16 296 19199
1971 Aug L3-19 Auvg 13-19 21425 8234 1971 Augg 1)-19 Aup 13-19 19039 9023
1972 Aug 6-12 Auy 20-26 9129 4194 1972 Aug 20-26 Aug 20-20 7564 toumge
1973 Aug 6-12 Sept 10-16 1557 9020 1973 Aug 13-19 Sept 10-16 492 By
1974 Aug 6=12 Aup 20-26 1612 8376 1974 Aug 13-19 Aug 20-26 809 uiry
1975 Aupg 6-12 Sept 10-16 7538 n927 1975 Aug 11-19 Sepr 10-16 [121)] 904
1976 Aug 13-19 Sopt 10-16 1970 9015 1976 Aup, 20-26 Sept 10-16 L4 bLED
1977 Awg 6-12 Aug 20-20 6293 2191 Lu17 Avp 27-S5ept 2 Sept 17-2) 2000 9769
1978 Aug 6-12 Aup 27-Sape 2 1280 8521 1978 Aup 20-26 Aug 2T-Sepe 2 962 23n
1979 Aug 13-19 Aug 13-19 0944 8192 1979 Aug L3-19 Aug 20-20 5312 yo71
1940 July 29-Aug 3 Aug 6-12 11310 4200 1986 Ay 6-12 . Avg 13=19 945} LLTD ]
1541 July 29-Aug 9 Mg 13-19 24000 h242 1%4) July 29-Aug 5 Aupg L3-1Y% 24000 2032
1982 Aug 6-12 Sept 17-23 6426 #9139 1982 Aug 6=12 Sept 17-23 4008 9795
1983 Aug 20-26 Aug 27 Sept 2 14063 8365 1943 Aup 20-20 Aug 27-Sept 2 13261 9167
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2002 Sinmlation

mne £

DRV 1L, CANYON FIXED COME VALVE OPERATION

Stemalated
Water Year

Week of Hoek of
Firat Releane Haximum Release

1950
1951
1942
195)
1954
1955
1956
1957
1958
1959
1960
1961
1962
1961
1964
L9465
1964
L1967
1964
1969
1970
1471
1972
1973
1974
1915
1974
1977
1978
1979
1980
1961
1982
1943

Qut 1-7 Aug, 13~10
Aup h=12 Sept -9

e 1-7 July 29-Aug §
Oct 1-7 duly 29-Aupg 5
fer -7 July 29-Aupg §
July 15=21 Aug 27-8epr 2
ey 1=} July 15-21
Oct 1-7 July 22-28
fee 1-7 July 29-Aug 3
July 21-28 Awpg 20-2h

et 1-7 Sepe 10=)4
Oct 1-7 July 22-28
tet 1=7 July 1-1

et 1=-7 July A=14

Ot 1-7 July 8=14
Oct 1-7 Aug 13-19
Oce 1=7 July 29-Aug §
July 13-21 Aug 13-19
Jduly 1-7 July 8=14
July 29-Aug 5 Aug 20-26

Augy h=12 Aug 27-Sept 2
Aug 6-12 Mg 20-26
n:t L=7 Jung 246-30
Aug 6-12 Aug 27-Sept 2
Aug 6=12 Aug 20-26
July 8-14& July 15-21
cr 1-7 Anp 6-12

July 1-7 daly 15-21
Ot 1=7 Aug 6-12
July 15-21 July 22-28
et 1-7 July 15-21
Oee 1=7 Aug 13-19
fce t=7 July 22-28
oct '~7 Auy 6-12

Haximm Towerhouse

Re]unm_:_

{cf=)

11502
22874
2IR27
19232
24412
27R28
25380
19675
270974
2H535
21825
19635
20047
2R115
19464
23634
21445
29628
0469
6506
5926
L8118
19313
16744
6190
21936
IALR2
10272
11020
25411
26847
304 2R
2008R3
20056

2020 Simulation

B VAT e TVicek of Wrek of Maximum  Poverhouvae

Flow Water Vear Firat Reclenne Haxlmim Release Releane Flow
(12 efa)” (cla)
%08 1o%a et 1-7 Aup h=12 43R 6305
Shi 1951 July 29-Aup 5 fepe 24-30 6757 9829
K972 1952 July 29«Aup 5 Aug 6-12 4432 hl1&é
L9u4 1943 July 2%=Aug 5 Sepe 17-23 hB1S LLET)
h962 10684 July 2%=dug 5 Sept 3-9 6704 h65)
511] 149n% July 29-Aup 5 Anp 27-Sept 2 25157 AlS2
4R12 1956 July 29=Aug 5 Aup 6=12 19167 1970
4794 1957 July 29-Aus § tept 74-10 10937 9840
0974 1958 July 29-aug 5 July 29-Aug 5 3938 3734
504k 1959 July 29-Aug 3 Aug 27-Sept 2 28442 156
S41h 19460 July 29-Aug 5 Sept 24-10 5535 9825
L4194 196] Oce 1-7 Ang 20-26 A709 1960
4796 1942 July 29-Aug 5 Aup 27-Sept 2 13904 8110
ana Voh Y Aug 6-12 Avg H=12 13830 7958
47194 1964 Aup 27-Sept 2 Aug 27-Sept 2 1003 8225
5020 1965 Aup 20-26 Sept 24-30 13122 9849
L9580 1966 et 1-7 Aug 6=12 4413 6266
5056 1967 Aug 1)-19 Aug 13-19 29634 8026
4795 1968 Aug 27=Sept 2 Aug 27-Sepr 2 3003 4214
3154 1069 - - - -

5291 1910 July 29-Aug 5  Aug 6-12 6327 6374
5017 1371 July 29-Auwg 5 Aug 20-26 15178 1960
4954 1972 Aupg 13-19 Aug 20-26 11109 7951
51H1 1973 - - - -

5004 1974 - - - -

4797 L1975 Aug 20-26 Sept 17-23 #912 639
5023 1974 July 29-Aug 3 Aug 6-12 4259 6167
4719) §a77 Aupy 20-26 Aug 27-Sept 2 M 8161
5009 1978 July 29-Aug & Aug H-12 4255 6660
4ROJ 1379 Aug 2026 Aung 27=Sept 2 37 8095
4805 1oH0 Ang 13-19 Aug 20-26 10807 7949
S05R 1401 Aup, 6-12 Aug 13-19 30439 005
479% 1nn2 July 29«Aug 5 Aug 612 4494 6691
5020 1913 July 29-Aug 3  Sept 3-9 1828 8664
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< MATOMA WEATHLR BTATION DATA
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Morphological and Hydrological Features - Watana 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

2201 MSL (671 m)

2185 MSL (666 m)

2065 MSL (630 m)

120 feet (36.6 m)

3.7 X 10% acre-ft. (4.6 X 109 m*)
38,000 acres (60 mi?)

approx. 48 miles (77 km)

735 ft. (223 m)

250 ft. (76 m)

9.5 X 106 acre-ft. (11.7 X 109 m?)
183 miles (295 km)

1.65 years

5,180 mi.? (13,416 km?)

7,990 CFS (226 m®s~1)

326,000 CFS (9,226 n’s-1)
156,000 CFS (4,415 m’s~1)
87,000 CFS (2,462 m®s~1)
76,000 CFS (2,151 m®s"1)

1455 ft. MSL (443.5 m)
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FACTORS AFFECTING PRIMARY PRODUCTION

NUTRIENTS
HEAVY METALS SUSPENDED SEDIMENT LOAD
TURBIDITY/LIGHT PENETRATION

VELOCITY

SUBSTRATE STABILITY

TEMPERATURE
























Mineral Species

Augite

Quartz

Diatoms
Muscovite

Mixed Feldspars
Iron Oxides
{imenite

Calcite

Zircon

Pyrite

~ s5/y

TABLE 4.2
PETROGRAPHIC ANALYSIS

% of Total Sediment

Susitna River at Ekiutna Lake
Gold Greek Composite
5-10 S
15 - 20 15 - 20

5 1 -2
19 - 20 15 - 20
25 - 30 30 - 35
10 - 15 4 -8
5 3
1-2 2-3
1 -
3-5 1
4 -9
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Figure 41-3-55. Concentrations of dissolved gases in Devil Canyon rapids
complex.
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Figure 41-3-56. Mean daily discharge versus saturometer readings below Devil Canyon.



Percent Gas Saturation
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Dissolved Gas below Devil Canyon

Gold Creek Diachcrge Versus Dias. Gos
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Gold Creek Dischorge Versus Diss. Gos

Dissolved Gas near Gold Creek
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