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Workshop #5 - Water Qual ity

1 . Introduction

11 . Pre-project Sus itna Ri ver Wa t e r Qual ity

A. Dr a inage Basin Morphology

B. Physical and Chemical Character ist ics of the Sus itna

C. I no rganic Ent it ies

D. Organic Ent ities

E. Metals, Pestic ides

F. Mis ce l l aneous

G. Gas Supersaturation

DISCUSSION

111. Dam Designs and Operat ions

A. Watana Dam

1. Basic Des ign

a . Hydraulic Features
b. Hydraulic Operations

2. Mid-level Outlet Works

a . Deta iled Design
b. Deta iled Operat ion

B. Devil Canyon Dam

1. Bas ic Design

a . Hydraulic Features
b . Hydraulic Operations

2. Mid-level Outlet Works

a . Deta iled Des ign
b. Detailed Operations

C. Avoidance of Gas Supersaturat ion by Mechan ical Designs and Discharge
Operat ions

1 . Annual Hydrographs

2. Spilling Discharges



C (continued)

3. Floods - Handled Wit hout 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. River ine 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
reservo irs

F. Comparison to Other Glacial Lakes of South Central Alaska

G. Brief Discussion of Potential 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 -pro ject.

A. Estimated Changes in Downstream Nutrients and Primary ProductiVity

1. Factors Affecting Primary Productivity

2. Summary of Expectations

DISCUSSION



B. Estimated Changes in Total Suspended Sediments and Turbidity

1. Pre - project TSS and Turbidity in Susitna River

2 . Eklutna Lake Studies

3. Current Estimates for With - project TSS

4. Future Study Efforts Planned to Refine Estimates of TSS and
Turbidity

5. Minerology of TSS in Glacial Lakes

6. Preliminary Estimates of Turbidity vs . TSS Relationships

7. Preliminary Estimates of Turbidity vs. Euphotic Zone Depth

8. P:eliminary Estimates of Fisheries vs. Chronic Exposure to
Glacial Flour

DISCUSSION

C. Estimated Potential for Project-induced Mercury Bioaccumulation

1. Chemistry

2 . Bioaccumulation Mechanism

3. Summary of Expectations for Susitna

4 . Future Plans for Study

DISCUSSION

VI. Brief Discussion of Coordination with State and Federal Agencies

1. Permits Required

2. Best Practices Management Manuals

DISCUSSION

VII. "Open Forum", Question and Answer Session on Water Quality Topics



TABL£ £,2,2. PERIOCS Of R£COlO FeR Go\GING STATIONS

ora InagaUSGS Gaga

Station N_

Sus.tna

RI".,. Mila
2

Ar.. Cal 1

Period. of Record

Str_f1ow CContlnuousl' Wat.,. Duallt.
2

Susltne RI• .,. nr, Danai I 15291000

Susltna RI• .,. nr, Cantwell
IV.. Canyon) 15291500

Susltna RI• .,. nr, Cantwall -
IV.. Canyonl

ISus l t na RI• .,. nr, Watana Oa.. lta -

290,8

223, I

223, I

950

4,140

4.140

5.180

5/51-9/66. 11/68-Prasent

5/61-9/12. 518D-Pr.s.nt

6/8D-Prasent

1951-66. 1968-69. 1914-4'rasent
C6130/82)

1962-12. 198D-Prasentll/21/821

1980-81

10/80-12181

USGS

USGS

RIM
Consult.

RIM
Consult.

)susltna RI.er at Susltna Station 15294350

1949-58. 1962. 1961-68. 1914-Prasent USGS
C9/16/821

198D-Prasantl10/14/82) RIM

)susltna RIv.,. at Gold Cr..k

Sus.tna RI.er at Gold Cr ..k

)Susltna RI• .,. at Sunshine

15292000

15292180

136,6

136,6

83,9

25,8

6.160

6.160

".'00

19.400

8/49-4'rasent

5181-4'ra••nt

10114-Pr.sant

1911. 1915. 1911, 1981-4'r.sent
l10/13182)

19" . 1910, 1915-PrasentCIO/5/821 USGS

)Maclaran RI••r nr, Pawson 15291200

)chUlitna RI.er nr, Talk..tna 15292400

)Talk..tna RI• .,. nr, Talk..tna 15291500

)Skwantna RI• .,. nr, Skwantna 15294300

)Vantna RI• .,. nr, Sus ltna Station 15294345

Nota..

4
259,8

4
98,0

4
111,0

28,0
5

4
28,0

280

2.510

2.006

2,250

6.180

6/58-Pra••nt

2/58-9112. 5/8D-Pr.sent

6/64-4'r.sent

10/59-4'ra••nt

1018D-Pr.sent

1958-61, 1961-66. 191'

1958-59, 1961-12. 198D-Pr••ent
1613/821

1954. 1966-PrasentIIO/14182)

1959. 1961. 1961- 68, 1914-15.
1980-81

198I-Pr.s.nt C8/11182)

USGS

USGS

USGS

USGS

USGS

I, All str_flow gaga stations ar. currantlv actl ••• how••er, flow data Included In this docu-ant Is th rough September 1981,
2. -Pr..."t· In period. of record IndlC6tes .t.tlon Is act Iv• • s of January 1983. A date .fter ·Present· Indlcafe. the

-ost recent det. evelleble.
3, Watana continuous watar quality ~Itor was In.talled at rl • .,. all. 183,0,
4. River all. at tributary's confluenc. with Susltna Rlv.r,
5. Rlvw .11••t 'entne-Sulltna CO'lfluence.

Sourca: USGS and RIM

- - - - - - - - - - - - - - - - - - -
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P: lor t,

TABLE E.2.\6 : DETECTION LIMITS AND CRITERIA FOR WATER QUALITY PARAMETERS

I
I

T~rature, ·C
Tota l Suspended Sed lments(2)

Turb idIty (NTU)
Dissolved Oxygen
D.O. Percent SaturatIon
HI'trete HI'trogen
Tot al Phosphorus
Orth~hosphe'te

Tota l DI ssol ved Sol Ids (3)
Conduct IvIty, ~os/em • 25-C

Significant Ions
Sui tate
Ch lor ide
Ca, ca IclUIII
Mg, Megnes IIJIl
He, SodIUIII
K, Pota55 1UIII
Total Hardness
pH, pH Unit s
Total Alkal in ity, as cec03
Fr.. carbon Dioxide
Ch... ,c:eI Oxygen Delllllnd
Tota I Organ Ie carbon
Tr ue Color. Plat lnUIII Cobalt Uni t s

Metals
Ag;"""ST1 ver
AI, AllJIl ln Ulll
As. Arsen ic
Au, Go ld
B, Boron
Be, Ber 1111
BI, BISlIIu'th
Cd, cad 1UIII
Co. Cobalt
Cr, ChrOlllI UIII

Cu. Copper
Fe, Iron
Hg. Mercury
Mn, Menganese
Mo, Mo IybdenUIII
HI. HIcke l
Pb, Lead
Pt, Plat lnlll
Sb. AntlllOfty
Se, 581.nllll
SI. Silicon
Sn. TIn
Sr. Stronthlll
TJ , Tlten 1111
W. Tungs t en
Y, Yaned'lII
Zn. Zinc
Zr. Z'rcon' UIII

or~enlc Ch..leels (ug/l)
- ndr ln
- L1 ndan.
- Methoxych lor
- Toxaphene
- 2. 4-0
- 2. 4. 5-TP Sllvex
Gross Alpha (Pleocurle/ilter )

RiM
o.'tec:'tlon

L1111 1't

0.1
\

0.05
0.\
\
0. \
0.01
0.0\
1
\

\
0.2
0.05
0.05
0.05
0.05
\

+ 0.0\
-2

\
\
\ . 0
1

0.05
0.05
0.10
0.05
0.05
0.05
0.05
0.0\
0.05
0.05
0.05
0.05
0.\
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.05
0. 10
0.05
0.05
1.0
0.05
0.05
0.05

0.0002
0.004
0.\
0.005
0.1
0.01
3

USGS
o.'tec:tlon

L1111 I t (4 )

0.01
0.01
0.01
1

0.05
0.01
0.0\
0.\
0.1
0.\

0.001
0.01
0.00\

0.0\
0.1

0.00\
0.001
0.001
0.001
0.01
0.0001
0.001
0.001
0.001
0.001

0.001
0.001

0,,1
0.01

0.01

0.00001
0.00001
0.00001
0.001
0.00001
0.00001

CrIteria .
Levels

20, 15(4) , 13(Sp)
no I1184sureb le
Incr u ,.
25 NTU Incr use
7 end \7
\\ 0
10
0.0 1

\ ,500

200
200

6.5 - 9.0
20 .

3.0 (S)
50

0.05
0.073 (S)
0.440

0.043
1.0
0.0035 (S)
0.0012. 0.0004

0.1
0.0\
1.0
0.00005
0.05
0.07
0.025
0.0:5

9
0.0\

0.007 (SI
0.0:5

0.004
0.01
0.03
0.013
100
10

"

I
I
I
I
I

I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I

p . "2..f' 2.

TABLE E. 2. 16 lCont ' dl

RIA uses
Detection Oet'ect lon Cr It... la

Perameters (l) LI.. lt Lllll t la, l eve ls

Ot hers
Set t le. b l. Sol Id. , .. r/ I 0.1
AlMlon I a Nitrogen 0.05 0.01 0.02
Org.n lc Nit r ogen 0.1
Kh.' dahl " Itroge" 0. 1 0. 1
Nltrl t . NItr ogen 0.01 0.01
Tot. I Nitrogen 0.1 0.01
Total I norgen I e earbon 1. 0

(11
AI I pere-eters and values are expressed In Mg/I unless ot herwise noted.

121
TSS - lnonfllt....bl.1 ...ter l. 1 on ••t . nd. r d f iber f llt.r .ft.r f il trat ion of.
; n 1 1••d sallP l ••

(})
TDS - ( f ll t . r . bl .1 ...t erl .1 t h. t pa.... t hr ough a . t .nd. rd g l• • • f iber fl it...
iiid r eMains atter evaporat ion.

(a )
USGS detection limit. ar. t . k.n frOll "1982 Wat... Quality Labor.tory S. rv lc.. cata log"
USGS Opan-F I I. Report 81-1016. Th. 11.. l ts u.ed . r . the I holt. for the JOOSt pr . cl ••
t est ava ilab le .

(HI - Hlgrat lon Route.

(Spl - Spawning Area.

IS) - Sugg••ted Crlt.rla

Source: USGS and RM



I
TABLE E. 2. 17: PARAM£TERS EXCEEDING CR ITERIA BY STATION AND SEASON

Par_ter Stat ion -S-..son c- Iterl a

D.O•• Saturat ion G 5 L

Phosphot"us, Tota l Cd) Y, G, T, 5, 55 S, W, B E

pH T 5 L
Y, S W
G, T B

Total Organic Cerbon G, S5 5 S
Y, G, S5 W
SS B

True Color V, G, T, 5 5 L

AI.. lnUlll Cd) Y, G 5, W 5
AI..ln.. Ct ) G, T, 5 5 5

B ISllUth Cd) Y, G 5 5
G W

Cadlllllll Cd ) G, T, 55 5 E
Cadlll llll Ct) G, T, 5, 55 5 E

T, 55 W

Copper Cd) 55 5 A
T W
T, 55 B

Copper Ct) G, T, 5, 55 5 A
T, 55 W, B

Iron Ct) G, T, 5, 55 5 E
T, 55 B

Lead Ct) G, T, 5, SS 5 A
55 B

Mangan..e Cd) G, 5 E
Mangan..e Ct) G, T, 5, 55 5 E

T, 55 B

Mercury Cd) G, T, 5, 55 5 E
T, 5 W

Mercury Ct) G, T, 5, 55 S E
T, S, 55 W
T, 55 B

Nicke l Ct ) G, 5, 55 5 A

Zinc Cd) 5 W A
T B

Zinc Ct) G, T, 5, 55 5 A
T, 55 W, B

Notes:

I

I

I

I

I

I

I

I

I

I

I

I

I
Stations

Source: USGS AND RIM

S..sons

I

I

I

I

A - Alternate level to 0.01 of the
96-hour LC50 deter. lned through
bioassay CEPA 1976).

Criteria

L - Established by I.. as per Alaska
Water Quality Standards, 1979.

E - Estab lished by la. as per EPA
quality Criteria for Water. 1976.

5 - Criter ia that hava been sugg..ted
but are not la., or level s .hlch
natural .aters usual ly do not
e lCCMd.

5 - 5.-.­
W- Winter
B - ar..kup

- Denali
- V.. Cenyon
- Gold Cr..k
- Chulltn
- Talk..tna
- Sunsh ine
- Susltna Station

disso lved 0
total Y
recoverabl e G

C
T
5
55

Cd )
Ct)



SEASON DEFINITIONS FOR WATER QUALITY SUMMARY

Breakup - f r om the t ime ice begins to break up until recession of
spring runoff.

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

Winter - from the end of summer until breakup begins.
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I .A._15.0

IA.-13.0

10 .0 • MAXIMUM
Ue,

'"lr MEAN:::>
>-..
lr

'" MINIMUM... 5.0 •
:I

'">-

0.0

49 49 54 21 65 9 25
DVGCTSS

SUMMER

3 5 17 5 27 3 22
DVaCTSSS

WINTER

6 4 10 2 12 I 7
D V aCT S SS

BREAKUP

NO. OF OBSERVATIONS

LOCATION

2. MAXIMUM VALUES OF 12°C AT DENALI ON JUNE 4 AND 5,1980 ;
15.0"C 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, HOWEVER
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.

SOUIIl Cl ; USGS

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

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 --130C (ADEC,19791.

I.B. ESTABLISHED TO PROTECT SENSITIVE IMPORTANT FISH
SPECIES,AND FOR THE SUCCESSFUL MIGRATION.. SPAWNING.
EGG-INCuBATION,.FRY-REARING.. AND OTHER RE..RODUCTIV~
FUNCTIONS OF IMPORTANT SP~CIES .

DATA SUMMARY - TEMPERATURE FIGURE E.2 .71



._ ,.... ,_ ._ 1_ ,_ 1_

",;.
.! 4000
II>
l-
X...
::II
is...
II>
Q

... 2000s......
II>
:>
II>

g
I- 0

- ,- - -

• MAXIMUM

MEAN

• MINIMUM

45 46 72 20 54 5 21
o V C T S S

SUMMER

2 II 16 6 24 2 19
DVGCTSSS

WINTER

8'15'1215
DVGCTSSS

8REAKUP

NO. OF OBSERVATIONS

LOCATION

D-I)ENALI V- VEE CANYON O- OOLD CREEK C-CHULITNA T-TALKEETNA S -SUNSHINE SS -SUSITNA STATION

NOTL
I. A, CRITERION: NO MEASURABLE INCREASE ABOVE NATURAL

CONDITIONS IADEC 1979 1.
I, B ESTABLISHED TO PREVENT DElETERIOUS EFFECTS ONAQUATIC

ANIM AL AND PLANT LI FE,THEIR REPRODUCTION AND HABITAT,

2 AT GOLD CREEK, 2 WINTER OBSERVATIONS WERE LESS THAN THE
DETECTION LIMIT OF 10 mQ11

DATA SUMMARY-TOTAL SUSPENDED SEDIMENTS
SOLlflCl . USGS " JrIIID It ." FIGURE E.2 . 7 8



1920

1500

:; 1000
l-

• MAXIMUM

z

~

I- MEAN
0
III
a: 500 • MINIMUM
:::>
I-

o

045003130130005
o V G C T S SSL..L.L1..... 0 V G C T S SS

o 18 27 13 15 21 II
DVGCTSS

SUM"E~ WINTER BREAKUP

NO. OF OI&E:RVATIONS

LOCATION

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

NOTES:
I.A. CR1TERION 'SIiALL NOT EXCEED25 NTU ABOVE NATURAL

CONDITIONS (ADEC 19791. '

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

DATA SUMMARY - "ORBlor, t

SOURel 1 USGS AND .. a ..
FIGURE E.Z . • I



~ I'" ;.- ,.- I'" ..~ .-

• 1 ~ . 8

140

-: 12.0
..... • MAXIMUM
,;. - ,
e
z - MEAN'"Cl..
)(
0 • MINIMUM
0 10 0

'"~
0
en
en
is

8 .0

IA.

o 7 19 0 29 ~ 13
DVOCTSS

~SUMMER

o 4 8 0 I ~ 3 14
D VOCTSSS

:WINTER

0 130404
DVOCTSSS

BREAKUP

NO. OF OBSERVATIONS

LOCATION

O·DENA LI V-VEE CANYON O-GOLD CREEk C-CHULITNA T - TALkEETNA S- SUNSH INE SS - SUSITNA STATION

NOTES: •
I. A. CRITEfIA' GREATER THAN 7m~jl . ,BUT IN NOCASE SHALL DISSOLVED

OXYGEN EXCEED 17mg / I.(ADEC 1919) .
I. B. ESTABLISHED FOR THE PROTECTION OF ANADROMOUS AND

RESIDENT FISH.

DATA SUMMARY- DISSOLVED OXYGEN

SQ.JRC[ . USGS AN) It . III FIGURE E.2 .8 3
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120

I.A.--.

z 10 0
0 • MAXIM UM
~..
a:
::>

- MEAN.....
II> •
::l!0 80 • MINIMUM
z
'""..)(
0

0

'"~ - .. - -
0 60
II>.,
0

o 7 IS 0 8 2 9
D V C T 5 5

SUMMER

0480637
DVGCTSSS

WINTER

0130102
D V G C T 5 55

BREAKUP

NO. OF OBSERVATIONS

LOCATION

D·DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T - TALKEETNA S - SUNSHINE 55 - SUSITNA STATION

NOTES: •
I. A. CRITERION' THE CONCENTRATION bF TOTAL DISSOLVED GAS SHALL NOT

EXCEED 110 % SATURATION AT ANY POINT. IADEC. 1979).
I. 8 . ESTABLISHED FORTHEPROTECTlON OF ANADRDMOUS AND

RESIDENT FISH.

DATA SUMMARY- DISSOLVED OXYGEN % SATURATION
SOU Ill<:E:. I uSGS AND" ... FIGURE E.2 . 84
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120

I.A.--.

z 10 0
0 • MAXIM UM
~..
a:
::>

- MEAN.....
II> •
::l!0 80 • MINIMUM
z
'""..)(
0

0

'"~ - .. - -
0 60
II>.,
0

o 7 IS 0 8 2 9
D V C T 5 5

SUMMER

0480637
DVGCTSSS

WINTER

0130102
D V G C T 5 55

BREAKUP

NO. OF OBSERVATIONS

LOCATION

D·DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T - TALKEETNA S - SUNSHINE 55 - SUSITNA STATION

NOTES: •
I. A. CRITERION' THE CONCENTRATION bF TOTAL DISSOLVED GAS SHALL NOT

EXCEED 110 % SATURATION AT ANY POINT. IADEC. 1979).
I. 8 . ESTABLISHED FORTHEPROTECTlON OF ANADRDMOUS AND

RESIDENT FISH.

DATA SUMMARY- DISSOLVED OXYGEN % SATURATION
SOU Ill<:E:. I uSGS AND" ... FIGURE E.2 . 84
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06

- - .. --

1.1

...,

" 0.4
go • MAXIMUM
E

Q.

j MUN

0
:z:
lli 0 .2

• MINIMUM
0

l
J

>!
0
I-

I.A

o 10 25 0 25 6 25
OCT S S

SUMMER

o 4 II 0 11 4 20
DV CTSSS

WINTER

0150601
OVGCTSSS

BREAKUP

NO. Of OBSERVATIONS

LOCATION

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

NOTES '

"'"II JIIII '
I.B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.

2 . AT VEE CANYON, 4 SUMMER OBSERVATIONS, 21VINTER OBSERVATIONS,
AND THE I BREAIIUP OBSERVATION WERE LESS THAN 0.05 me./ I•

5. AT GOLD CREEK,8 SUMMER OBSERVATIONS,5 WINTER OBSERVATIONS,
AND IIlREAKUP OBSERVATION WERE LESS THAN 0 .05"'0./1.

4 . ATSUNSHINE, 2 WINTER OBSERVATIONS WERE LESS THAN 0 .01me·lI .

5. AT SUSITNA STATION.2 WINTER OBSERVATIONS WERE LESS THAN
O.Olme./l .

DATA SUMMARY - 'ToTAL PHOSPHORUS'
FIGUR E E. 2 .86

SOURC( USGS "HO fl • II



0.6

-'........
.!...
I/) 0 .4 • MAXIMUM
<l[

UJ...
<l[
:z: MEAN...
I/)

0
x... 0 .2 • MINIMUM
0x...
a:
0

0.0

o 9 27 0 II 3 I
OVGCTSS

SUMMER

- 0 4 8 0 4 I 2
DVGCTSSS

WINTER

0130001
o V G C T 5 S5

BREAKUP

NO. OF OBSERVATIONS

LOCATION

3. AT GOLD CREEK, 13 SUMMER oeSERVATIONS WERE LESS THAN 0.02 mg./I.
2 WINTER OBSERVATIONS AND 2 BREAKUP OBSERVATIONS WERE LESS
THAN THE DETECTION LIMIT OF 0 .01mo./ I.

4 . AT SUSITNA STATION,THE 2 WINTER OBSERVATIONS WERE LESS THAN
0.02 mg./I.

S5 - SUSITNA STATION5- SUNSHINET· TALKEETNAV-VEE CANYON G·GOLO CREEK C-CHULITNAD-OENALI

NOTES '
I. NO CRITERION ESTABLISHED. •
2. AT VEE CANYON, 1 SUMMER OBSERVATIONS WERE LESS THAN 0.05 mg./I.

2 WINTER oeSERliATIONSAND THE I BREAKUPOBSERVATION WERE LESS
THAN THE DETECTION LIMIT OF 0.01 mg./I.

DATA SUMMARY- ORTHOPHOSPHATE

FIGURE E.2 .81
SOUIlllC( : USGS AND .. aM .



0.6

-'........
.!...
I/) 0 .4 • MAXIMUM
<l[

UJ...
<l[
:z: MEAN...
I/)

0
x... 0 .2 • MINIMUM
0x...
a:
0

0.0

o 9 27 0 II 3 I
OVGCTSS

SUMMER

- 0 4 8 0 4 I 2
DVGCTSSS

WINTER

0130001
o V G C T 5 S5

BREAKUP

NO. OF OBSERVATIONS

LOCATION

3. AT GOLD CREEK, 13 SUMMER oeSERVATIONS WERE LESS THAN 0.02 mg./I.
2 WINTER OBSERVATIONS AND 2 BREAKUP OBSERVATIONS WERE LESS
THAN THE DETECTION LIMIT OF 0 .01mo./ I.

4 . AT SUSITNA STATION,THE 2 WINTER OBSERVATIONS WERE LESS THAN
0.02 mg./I.

S5 - SUSITNA STATION5- SUNSHINET· TALKEETNAV-VEE CANYON G·GOLO CREEK C-CHULITNAD-OENALI

NOTES '
I. NO CRITERION ESTABLISHED. •
2. AT VEE CANYON, 1 SUMMER OBSERVATIONS WERE LESS THAN 0.05 mg./I.

2 WINTER oeSERliATIONSAND THE I BREAKUPOBSERVATION WERE LESS
THAN THE DETECTION LIMIT OF 0.01 mg./I.

DATA SUMMARY- ORTHOPHOSPHATE

FIGURE E.2 .81
SOUIlllC( : USGS AND .. aM .
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• MAXIMUM

- MEAN

• MINIMUM

NO. OF OBSERVATIONS

LOCATION

D-DENALI V-VEE CANYON O-GOLD CREEK C-CHULITNA T - TALKEETNA S - SUNSHINE 55 - 5U5 ITNA STATION

NOTES'

LA. CRITERION ' LESS THAN 10mQ./1. (EPA 1976).

I.B. ESTABLISHED TO PROTECT WATER SUPPLIES.

2. AT VEE CANYON, s SU"''''ER ODS EfiVATIONS, 3 WINTER OBSERVATIONS,
AND I BREAKUP OBSERVATION WERE LESS THAN THE OETECTION
LIMIT OF 0 .10mQ.A

3. AT GOLD CREEK, 6 SUMMER OBSERVATIONS, 2 WINTER OBSERVATIONS
AND 2 BREAKUP OBSERVATIONS WERE LESS THAN THE DETECTION
LIMIT OF 0 .10 mQ./i.

DATA SUMMARY - 'NITRATE NITROGEN
FIGURE [ .2. 11 11
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NO. OF OBSERVATIONS

LOCATION

D-OENALI V-VLE CANYON G·GOLD CRlEK C·CHULITN.l T · TALKEETNA S- SUNSH INE SS - SUSITNA STATION

NOTES:
"

I.A . CRITERION ' 1,500 "'9./1. (ADEC 1979 ).

I. B . ESTABLISHED TO PROTECT NATURAL CONDITIONS OF
FRESHWATER ECOSYSTEMS (500 mQ./1. IS THE CRITERION
FOR WATER SUPPLIESI.

DATA SUMMARY - TOTAL DISSOLVED SOLIDS

SOURCl ' USGS AND Ra ..
FIGURE E.2 .89
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DVGCTSS
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o V G C T S SS

WINTER

I 5 9 2 18 0 1
D V 0 C T 5 55

BREAKUP

NO. Of OBSERVATIONS

LOCATION

D-DENALI V-VEE CANYON G-GOLD CREEK C·CHULITNA T - TALKEETNA 5 - SUNSHINE SS · SUSITNA STATION

NOTES: -,

I. NO CRITERION ESTABLISHED.

DATA SUMMARY - CONDUCTIVITY

SOURCE . USGS AND R. III
fiGURE E.2 . 90
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• MAXIMUM

- MEAN
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NO. OF OBSERVATIONS

LOCATION

SUMMER WINTER BREAKUP

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

NOTES '

I. " CRITERIA: NOT LESS THAN' 6.5 OR GREATER THAN 9.0 pH UNITS. SHALL
NOT VARY MORE THAN 0.5 pH UNITS FROM NATURAL CONDITION (ADEC 19191.

I. B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS .

DATA SUMMARY- pH

SOUIIl Cl : USI S AN D .... FIGURE E. 2. 9 B
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-
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I I 7 0 14 0 6
o V 0 C T S SS

NO. OF OBSERVATIONS

LOCATION

SUMMER WINTER BREAKUP

D-DENALI V-VEE CAN"'ON O-OOLO CREEK C-CHULITNA T - TALKEETNA S - SUNSHINE 55 - SUSITNA STATION

NOTES- "

I A. CRITERION : 20 mQ./1 OR MORE EXCEPT WHERE NATURAL CONDITIONS
ARE L ESS (EPA 1976 I.

I. B. ESTABLISHED TO PROTECT FHESHWATER AQUATIC ORGANISMS.

DATA SU MMARY - ALKALINITY

OU"'CE : USGS AND R. II
FIGURE E.2 . 99



30

• - -0 •••• ••

..,

.:::.
~ 20 • MAXIMUM~

z
0..

- MEAN
~
!,/

MINIMUMz 10 •C..
II:
0
oJ
4le2.

0

. 0 0 10 0 3 2 7
D V C T S S

SUMMER

- 0 I 40 2 2 9
DVGCTSSS

WINTER
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BREAKUP

NO. OF OBSERVATIONS

LOCATION

D-DENALI V-VEE CANYDN 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/l , HAV~ BEEN
OBSERVED TO BE RELATIVELY CLEAN (McNEELY el 01.19791.

. .
DATA SUMMARY-TOTAL ORGANIC CARBON

SOlMC( ' uSGS AND ". "
FIGURE E. 2 .101
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G C T ~-~ . f~V G C T S 55

NO. OF OBSERVATIONS

LOCAT ION

SUMMER WINTER BREAKUP

D-DE NALI V-VEE CANYON G-GOLD CREEK C- CHULITNA T - TALK EETNA 5 - SUNSHINE 55· SUSITNA STATI ON

NOTES'

I A. CRITERION' SHALL NOT EXCEEO 50 UNITS (ADEC 1979 ).

I.B. ESTA&LISHED TO PREVENT THE REDUcTION OF PHOTOSYNTHETIC
ACTIVITY WHICH MAY HAVE DELETERIOUS EFFECTS ON AQUATIC LI FE.

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

3 ATSUSITNA STATION,2 SUMMER OBSERVATIONS AND 2 WINTER OBSERVATIONS
WERE LESS THAN 5 UNITS.

4 . AT TALKEETNA, I WINTER OliSERVATION WAS LESS THAN 5 UNITS.

~OU"C( , USGS ' NO II aM
DATA SUMMARY-TRUE COLOR FIGURE E.2. 103
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NO. OF 08SERVATIONS

LOCATION

D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T· TALKEETNA 5- SUNSHINE 55 · SUSl l NA STATION

NOTES'
I.A. CllITERION' LESS THAN 1.0mQ./I. (EPA 1978; SITTIG 19811 .

1.8. ESTA8LISHED TO PROTECT FRESHW~TER AQUATIC ORGANISMS .

Z. (I) . TOTAL RECOVERA8LE.

DATA SUMMARY - IRON (t)

SOUlltC( . USGS
FI GURE E.2 .1I1
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SU....ER WINTER BREAKUP

D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T - TAL KEET NA 5 - SUNS HINE SS - SUSITNA STATION

NOTES'
I.A CRITERION' LESS THAN 0 ,00005mg./I. (EPA 1976 ) .

I.B. ESTABLISH ED TO PROTECT FRESH WATER AQUATIC ORGANISMS.

2. AT GOLD CREEK, I SUMMER OBSERVATION AND THE I WINTER
OBSERVATION WERE LESS THAN 0 .001 mg./ I.

3. AT SUSITNA STATION, B SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS,
AND THE 6 BREAKUP OBSERVATIONS WERE LESS THAN 0.0005 mg./ I.

4 . (d)' DISSOLVED

DATA SUMMARY - MERCURY (d)
FIGURE E.2 .1I5

SOUIll C( ,USGS
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NO. OF OBSERVATIONS
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SUMMER WINTER BREAKUP

4. AT GOLD CREEK. THE1WINTER OBSERVATION WAS LESS THAN
0 .0005 mo./I .

5. 0) ' TOTAL RECOVERABLE.

SS - SUSITNA STATIONS- SUNSHINET - TALKEETNAV.VEE CANYON a·GDLD CREEK C·CHULITNAD·D ENALI

NOTES'

I.A. CRITERION ' LESS THAN 0 .OOOO5mO./I . (EPA 19761.

I.B. ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.

2 . AT TALKEETNA,I SUMMER OBSERVATION WAS LESS THAN 00005 mol l.
3. AT SUSITNA STATION, 7 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS

AND 4 BREAKUP OBSERVATIONS WERE LESS THAN 0.0005 mo./1.

DATA SUMMARY - MERCURY (t)

FIGURE E.2 .116
>GO RCE · U~GS



.- .- .- .- .- ... .- - .- .- -

60

--- - _. -

....,

"..~ 40 MAXIMUM
a •
z
q
::IE
w
a - MEAN
z
w

'">- MINIMUM
)( 20 •
0
..J
q
u
i
w
J:
U

0

o B ~ 0 0 0 0
DVGCTSS

SUUUER

0450000
DVGCTSSS

WINTER

0120000
D V G C T S SS

BREAKUP

NO. OF OBSERVATIONS

LOCATION

D-DENALI V-VEE CANYON G-ODLD CREEK C· CHUL ITNA T - TALKEETNA S - SUNSHINE SS - SUSITNA STATION

NOTES-

I. NO CRITERION ESTABLI SHED.

2. AT GOLD CREEK, 2 SUMMER OBSERVATIONS
WERE LESS THAN 1.0 mg./ I.

DATA SUMMARY-CHEMICAL OXYGEN DEMAND

') OUAC ( I lil a .. FIGURE £.2 102
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BREAKUP

• MAXIMUM

MEAN

• MINIMUM

NO, OF OBSERVATIONS

LOCATION

D-OENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T · TALKEETNA S- SUNSHINE 55 - SUSITNA STATION
NOTE S,
I A. CRITERION', LESS THAN 200 mq/ I I ADEC 19791.

I B ESTABLI SHED TO PROTECT WATER SUPPLIES

2 AT VEE CANYON. 3 SUMMER OBSERVATIOI'IS WERE LESS THAN
THE DETECTION LIMI T OF 10 mq /l

3 AT GOLD CREEK, 2 SUMMER OBSERVATIONS WERE LESS THAN
THE DETECTION LIMIT OF 10 mq / I.

DATA SUMMARY - CHLORIDE

SOURCE USGS AND R a ¥
FIGURE E. 2 . 9 2
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NO. Of OBSERVATIONS

LOCATIDN

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

NOTE,
I. NO CRITERION ESTABLISHED.

DATA SUMMARY - FREE CARBON DIOXIDE
Sa.,;AC[ USGS AND A " ..

FIGURE E. 2.100
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D V G C T S ~

BREAKUP

NO. Of OIISERVATIONS

LOCATION

D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T - TALKEETNA
NOTES .
I NO CRITERION ESTABLISHED. 4
2 A A LIMIT OF 0073 "'0/ I HAS BEEN SUGGESTED BY EPA (SITTIG 19BII.

2.B THIS SUGGESTED LIMIT IS BASED ON THE EFFECTS OF ALUMINUM ON
HUMAN HEALTH. 5

3 AT VEECANYON, 7 SUMMER OBSERVATIONS WERE LESS THAN 010 "'0 / I
T."O WINTER OBSERVATIONS AND THE ONE SUMMER OBSERVATION WERE
LESS THAN THE DETECTION LIMIT OF 005 "'0/ I .

S - SUNSHINE SS - SUStTNA STATION

AT GOLD CREEK. 4 SUMMER OBSERVATIONS,2 WINTER OBSERVATIONS
AND THE 2 BREAKUP OBSERVATIONS WERE LESS THAN THE
DETECTION LIMIT OF 005"'Q /1.

ld) ' DISSOLVED.

DATA SUMMARY- ALUMINUM (d) FIGURE E.2 .t04
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• MAXIMUM

- MEAN
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0 Y G C T S S5 · 0 Y G C T ~'-' !j. n~ .. ·f -'l-".Y G C T S SS LOCATION

SUMMER WINTER BREAKUP

D-DENALI Y-VEE CANYON G-GOLD CREEK C- CHULI TNA T · TALKEETNA S - SUNSHINE 5S - SUSITNA STATION

NOTES'

I . NO CRITERION ESTABLISHED.

2.A A LIMIT OF 0 .073 m9./1. lIAS BEEN SUGGESTED BY EPA(SITl1G 19(11) .

2.B THIS SUGGESTED LI MIT IS BASED011 THE EFFECTS OF ALUMINUM ON HUMAN
HEALTH.

5. (I) . TOTAL RECOVERABLE.

DATA SUMMARY - ALUMINUM (t)

$OUIJIC[ 1 USGS
FIGURE E. Z . IDS
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DVQCTSSS

NO. OF OBSERVATIONS
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SU....ER WINTER BREAKUP

4. AT GOLD CREEK,6 SUMMEROBSERVATIONS, 2 WINTER OBSERVATIONS,
AND THE 2 BREAKUP OBSERVATIONS WERE LESS THAN 0.05 ",g./I .

~. Cd)' DISSOLVED.

55 - SUSITNA STATIONS- SUNSHINET - TALKEETNAV-VEE CANYON Q-QOLD CREEK C·CHULITNAD-DENALI

NOTES'

I. NO CRITERION ESTABLISHED.

2A. EPA HAS SUGGESTED AN AMBIENT LIMIT OFOD03~ ",g ./I,(SITTIG 19111).

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

3 ATVEE CANYON, 9 SUMMER OBSERVATIONS, THE 3 WINTER OBSERVATIONS,
AND THE I BREAKUP OBSERVATION WERE LESS THANO.O~ ",g ./1.

SCM..IRC( lfta ..
DATA SUMMARY-BISMUTH (d) FIGURE E. 2 . 106

'.
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NOTES'

I CRITERIA' 0 .0012 mQ / 1 IN HARD WATER ANDO.OOO4 SOFT WATER (EPA 19761.

2. CRITEROrl LESS THAN 0 .0002 '1\9./ 1. (McNEELY .' 01. 1979 ). .

3. THE ABOVE CRITERIA ESTABLI SHED TO PROTECT FRESHWATER AQUATIC
ORGANISMS.

4. AT GOLD CREEK, I SUMMER OBSERVATION WAS LESS THAN 0.001mQ./ 1.
THE I WINTER OBSERVATION WAS L ESS THAN 0 .003 mQ / I.

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

fiGURE E.2 . 107
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NO. Of OBSERVATIONS

LOCATION

• MINIMUM

• MAXIMUM

BREAKUP

WERE LESS THAN 0 .001mQ./I .

6 . AT SUNSHINE,2 SUMMER OBSERVATIONS AND THE I WINTER OBSERVATION
WERE LESS THAN 0 .001mQ./I .

7. Al SUSITNA STATION, 12 SUMMER OBSERVATIONS WERE LESS THAN 0.002
mQ./I. THE 9 WINTER OBSERVATIONS AND THE 6 BREAKUP OBSERVATIONS
WERE LESS THAN 0003 mQ / 1.

B. (d) ' OISSOLVED

WINTER

DATA SUMMARY- CADMIUM Cd)
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D-DENALI V-VEE CAN'I'ON G-GOLD CREEK C-CHULITNA T - TALKEETNA S - SUNSHINE SS -SUSITNA STATION

TES
CRITERIA 00012 IN HARD WATER AND 0OOO4mQ/IIN SOFT WATER (EPA 1976l.

CR I T ERIO~ LESS THAN 0 .0002 mQ.!I .(McNEEL'I' .t 01. 1979) .

ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.

AT GOLD CREEK, 3 SUMMER OBSERVATIONS WERE LESS THAN OOIOmQ/I . THE I
WINTER OBSERVATION WAS LESS THAN 0001 mQ./1.

5 AT TAU<EETNA,5 SUMMER OBSERVATIONS . I WINTER OBSERVATION AND
2 BREAKUP OBSERVATIONS WERE LESS THAN 0 .010 "'V II.

6 AT SUNSHINE,4 SUI,lMER OBSERVATIONS WERE LESSTHAN 0010 mv/I

7 ATSUSITNA STATION. 7 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS
AND 5 BREAKUP OBSERVATIONS WERE LESS THAN O.020mv/1

B (I) ' TOTAL RECOVERABLE

uSGS

DATA SUMMARY -CADMIUM (t)

FIGURE E.2.1 08
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D- DENALI V-VEE CANYON G·GOLD CREEK C·CHULITNA T· TALKEETNA 5 - SUN SHI NE 55 · SUSITN A STATI ON

NOTES
I CRITERIA 0.0012 IN HARD WATER AND 0OOO4mQ/IIN SOFT WATER (EPA 1976l.

2 CRITERION LESS THAN 0 .0002 mg'/I.(MCNEELY .. al. 1979 ) .

3 ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC ORGANISMS.

4 AT GOLD CREEK. 3 SUMMER OBSERVATIONS WERE LESS THAN OOIOmQ/I . THE I
WINTER OBSERVATION WAS LESS THAN 0001 mQ./I .

5 AT TALKEETNA,5 SuMMER OBSERVATIONS . I WINTEROBSERVATION AND
2 BREAKUP OBSERVATIONS WERE LESS THAN 0 .010 mg II.

6 AT 5UNSHINE,4 SUMMER OBSERVATIONS WERE LESSTHAN 0010moll

7 ATSUSITNA STATION. 7 SUMMER OBSERVATIONS, 7 WINTER OBSERVATIONS
AND 5 BREAKUP OBSERVATIONS WERE LESS THAN0020 mQ/I

8 (I) ' TOTAL RECOVERABLE

SOURCE· uSGS

DATA SUMMARY - CADMIUM (t)

FIGURE E.2 .1 0 8
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NO. Of OBSERVATIONS

LOCATION

O-DENALI Y-YEE CANYON a -GOLD CREEK C·CHULITNA T - TALKEETNA S · SUNSHINE SS - SUSITNA STATION
NOTES
I CRiTER,ON: 0.0 1OF THE 96· HOUH LC50 DETERMINED THROUGH BIOASSAY (EP A 1976 l.

2 CRITERION. 0 005 mQ / I (McNEELl " OI.197 91.

3 THE ABOVE CRITERIA ~STABLISHE O TO PROTECT FRESHWATER .1QUATiC ORGANISMS.

4 AT TALKEETNA, HiE 3 SUMMER OBSERVATIONS WERE LESS THAN 0 .010 "' ~ / 1.

5 AT SUSITNA STATION, 6 SUMMER OBSERVATiONS, 2 WINTER
OBSERVATIONS ANO 2 BREAKUP OBSERVATiONS WERE LESS
THAN 0 .0 0 2 mQ / I .

6 (0) , DISSOLVED

ISOURCE ' usas

DATA SUMMARY COPPER (d)
FIGURE E.2 . 10'
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NO. OF OBSERVATIONS

LOCATION

O- DENALI V- VEE CANYON G-GOLD CREEK C-CHULITNA T - TALKEE TNA S - SUNSHINE SS - SUSITNA STATION

NOTES'

I. CRITERION,O.OI OF THE 96 'HOUR LCSO DETERMINED THRaJGH BIOASSAY
(EPA 1976).

2 CRITERION' O OOS mq / 1 (McNEELY .. 01. 1979) .

3 THE ABOVE CRITERIA ESTABLISHED TO PROTECT FRESHWATER AQUATIC
ORGANISMS.

4. AT GOLO CREEK, I SUMMER OBSERVATION WAS LESS THAN O.OIOmQ /1.

5. AT SUSITNA STATION, I SUMMEROBSERVATION AND 2 WINTER OBSERVATIONS
WERE LESS THAN 0 .020 mQ . / I.

6 . AT TALK EETNA , I BREAKUP OBSERVATION WAS LESS THAN 0 .020 ""./1.
7. (I ) , TOTAL RECOVERABL E.

SOURCE uS GS
DATA SUMMARY-COPPER (t) FIGURE E.2 .1I0
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NO. OF OBSERVATIONS

LOCATION

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./ I. (McNEELY It 01. 1979).

2 . CRITERION' 0 .0 1 OF THE 9S -HOUR LClIO DETERMINED BY BIOASSAY
(EPA 1975) .

3. ABOVE CRITERIA ESTABLI SHED TO PROTECT FRESHWATER AQUATICORGANISMS.

4. ATGOLD CREEK, 3 SUMMER OBSERVATIONS WERE LESS THANO.loomg./ 1.

5 . AT TALKEETNA, S SUMMER OBSERVATIONS AND I WINTEROBSERVATION

WERE LESS THAN 0 .100 mg. I I.

S. ATSUNSHINE, 2 SUMMER OBSERVATIONS WERE LESS THAN 0 .100"'9./1.

7. AT SUSITNA STATION, 5 SUMMER OBSERVATIONS, 3 WINTEROBSERVATIONS,
AND2 BREAKUP OBSERVATIONS WERE LESS THAN 0 .200 mg./ I.

B. (I )' TOTAL RECOVERABLE.

'iO URC.E USGS
DATA SUMMARY- LEAD (I) FIGURE E.2 .112
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NO. OF OBSERVATIONS

LOCATION

D-DENALI V-VEE CANYON G-GOLD CREEK C-CHULITNA T - TALKEETNA S - SUNSHINE 55 - SUSITNA STATION

NOTES '

LA CRITERION ' LESS THAN O.O~ mo./1. (EPA 19761

lB. 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.

5. (d)' DISSOLVED

DATA SUMMARY - MANGANESE (d)

SOUHcr l uSGS
FIGURE E.2 .115
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D-DENA LI V-VEE CANYON O-OOLD CRE~K C-CHULITNA T - TALKEETNA 5- SUNSHINE SS - SUSITNA STATION

NOTES'

1.1. . CRITERION' LESS THAN O.O!! mg./ U EPA 1976) .

I.B. ESTABLISHED TO PROTECT WATER SUPPLIES .

2. AT SUSITNA STATION, I BREAKUP OBSERVATION WAS LESS THANO.OIrng./ 1.

3. (I ) , TOTAL RECOVERABLE.

DATA SUMMARY-MANGANESE (t)

SOJ"C[ · usas FIGURE E.2 . 114
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LOCATION

-

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

NOTES'

I. CRITERION' LESS THAN 0.02~ mg./ 1. (McNEELY 0' 01. 1979).

2. CRITERION· 0.01 OF THE 96- HOUR LC 50 DETERMINED THROUGH
BIOASSAY (EPA 19761.

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

4 . AT GOLD CREEK,2 SUMMER OBSERVATIONS WERE LESS THAN 0 .05 mg./l .

5. AT TALKEETNA, THE I SUMMER OBSERVATION WAS LESS THAN 0.05 mg./1.

6 . AT SUNSHINE ,2 SUMMER OBSERVATIONS WERE LESS THAN 0 .05 mg.II.
7. (I)' TOTAL RECOVERABLE.

SOURCE ' U·. (iS
DATA SUMMARY- NICKEL (t) FIGURE E.2 .117



,rl ,..

0 .30

•• • • • • ... • ... - - - - - - - , -

.::::.
,;. 0.20
.! • MAXIMUM

0...
>
...J MEAN
0
III
!!!
0
.: 0 10 • MIN IMUM
c

N

U
Z
N

I.

0 .00

o 0 3 0 3 3 13
D VGCT SS

SUMMER

0010 ~ 1 9
DVGCTSSS

WINTER

000 0206
D V G C T S SS

8REAKUP
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D-DENALI V-VEE CANYON G·GOLD CREEK C-CHULITNA T - TALKEE TNA S- SUNSHINE SS - SUSITNA STATION

NOTES ·

I. CRITERION . LESS THAN 0.0 3 mQ./ I. (McNE~LY "' 01. 19791.

2. CRITERION' 0 .0 1OF THE 96 - HOUR LC ~O DETERMINED THROUGH
BIOASSY (EPA 197 6 l.

3. THE ABOVE CRITERIA BASED ON HUMAN HEALTH EFFECTS.

4 . AT SUSITNA STATION. 8 SUMM~R OBS~RVATION S . B WI NTER

OBSERVATIONS AND 4 BREAKUP OBSERVATIONS WERE LESS THAN
0 .020 mQ ./I.

e. AT GOLD CREEK THE I WINTEROBSERVATION WAS LESS THAN0 .012 mQ./1.

6. (d) ' DISSOLVED

50U '- '£ ' USGS
DATA SUMMARY - ZINC (d) FIGURE E.2 .118
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NOTES'

I. CRITERION ' LESS THAN 0.03 mv./I . (McNEELY of 01.1979)

2. CRITERION ' 0 .01 OF THE 91 -HOUR LC50 DETERMINED THROUGH
BIOASSAY I EPA 1976).

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

4 . AT SUSITNA STATION. I SUMMER OBSERVATION AND 2 WINTER
OBSERVATIONS WERE LESS THAN 0.020 mv./1.

5. (t I' TOTAL RECOVERABLE .

DATA SUMMARY- ZINC (t)
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