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INTRODUCTION

The Alaska Department of Natural Resources collected miscellaneous hemical and stream
flow data intermittently in the Gold Creek drainage basin between 198521‘:(1 1991. The data
presented in this report are not otherwise contained in accessible databases. The Gold Creek
watershed is located east of downtown Juneau, has an area of approximately 10 square miles, and
discharges into Gastineau Channel. Field notes are located in the Juneau Office of the Division
of Water.

METHODS

Alkalinity and pH determinations were done in the field at the time of sampling if possible.
Alkalinity was done at the end of the day in the office if outside air temperature prevented proper
titration.

Water samples were collected in a one liter Nalgene bottle. The collection bottle was rinsed with
deionized water before each sample collection, and then rinsed three times with sample water.
From the sample collection bottle, a 125 ml subsample was fiitered (.45um Millipore Type HA)
and fixed with five to eight drops of ultra-pure nitric acid for cation determination. A second 125
ml subsample was filtered and collected for anion determination. All samples were kept at
approximately 4 degrees Celsius in a cooler.

All samples were sealed with tape and mailed first class to DNR's Water Quality laboratory in
Fairbanks following the chain of custody procedures described by Munter and others (1990). A
separate cover letter listing all samples, with dates and times of collection, was sent at the same
time to ensure all samples arrived.

Stream flows were measured with a pygmy meter and top setting wading rod using the
midsection method (Rantz and others, 1982). Locations were selected where the stream has
relatively straight reaches, with laminar flow, and without turbulent or choppy water. A cross-
section was selected that was free from obstructions such as logs, weeds, and large boulders.
Standard procedures were followed as outlined in Lyons (1988), and Rantz and others, (1982),

RESULTS

Data are listed in Tables-1 through 3 for clarity and convenience. Original laboratory reparts are
contained in Appendix A. Original discharge data sheets are contained in Appendix B.

Table-1 contains major ion results for three separate sampling rounds. February 7th and 8t, 1990
samples were collected during a winter low flow period with a Gold Creek average daily flow of

- 11 and 9.9 cfs, respectively. September 26 1990 samples were collected with a Gold Creek
average daily flow of 99 cfs. February 15th 1991 samples were collected after a pump test of the
City and Borough of Juneau's well field.

Table-2 contains stable isotope results collected May 14th and 15, 1991. Samples were
analyzed by the Stable Isotope Laboratory at Southern Methodist University in Dallas, Texas.

Table-3 contains stream discharge measurements. The December 74, 1990 flow was measured
at the same umc as the USGS and Echo Bay Mines personnel to vcnfy methods and results. The
December 198, 1990 measurements were to document the recharge in the upper reach in Last



Chance Basin. The November 418, 1991 measurements were to verify the amount of discharge in
Gold Creek from Silverbow Basin, Granite Creek, and the Nowell placer drainage tunnel.

ACKNOWLEDGMENTS
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Jim Vohden of DOW at the Fairbanks laboratory analyzed the samples, and Jim Munter of DOW
provided technical review and comment on the results.



Location

Spring near PW-1
USGS gage
Tunnel

PW-3

Ebner Falls
Spring Line

Location

Mt. Juneau Talus Slope flow 10.6  2.84 077 028 340 407

USGS gage

Tunnel

PW-3

Gold Ck above tunnel
Spring Line

Location

Seep near chlorination bldg
USGS gage

Ditch across from PW-4
Spring Line

Table-1
DNR SAMPLING RESULTS
for
Gold Creek Drainage Basin

All units mg/l except pH
See Figure-1 for location of sample sites

7 February 1990
Gold Creek flow: 11 cfs

Ca Mg Na K HCO3 SO4

279 316 094 078 765 138

27.0 898 136 150 426 573
114 75.0 880 5.17 136 489

21.8 563 084 108 402 319

8 February 1990
Gold Creek flow: 9.9 cfs

10.6 175 057 084 25.6
219 643 093 116 440 34

£ o
3

26 September 1990
Gold Creek flow: 99 cfs

Ca Mg Na K HCO3; SO

16.6 462 084 098 340 313
894 345 312 413 121 214
16.2 3.55 1.01 089 39.1 209
776 101 055 062 21.6 4.09
14.7 277 ° 081 087 367 137

15 February 1991
Gold Creek flow: 85 cfs

Ca Mg Na K HCOy SO,

25.5 409 13 1.4 610 223
14.5 290 1.0 084 317 204
235 122 1.2 1.10 488  37.6
23.2 452 1.1 097 439 333

!
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0.79
0.83
0.74
0.72
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7.89

pH

6.23
7.87
7.87
7.49
6.18
7.44

6.75
7.98
6.60
7.23



Table-2
DNR SAMPLING RESULTS
for
Stable Isotopes!
from the
Gold Creek Drainage Basin

See Figure-1 for location of sample sites

Location Sample 1807160 (PDB-CO,) D/H (SMOW)
Date
Mt. Juneau Talus Slope flow 5/14/90 -13.78 -101.8
Mt. Juneau Talus Slope flow 5/14/90 -13.75 -102.8
USGS gage 5/14/90 -14.62 -104.4
Tunnel 5/1490 -13.93 -100.2
PW-3 5/15/90 -13.52 -98.1
Gold Ck above tunnel 5/14/90 -14.61 -102.3
Spring Line 5/14/90 -13.95 -100.1

IAnalyzegll by: Stable Isotope Laboratory, Institute for the Study of Earth and Man, Southern Methodist University,
Dallas, Texas.



Date

12/7/50

12/19/90

12/19/50

11/4/91

11/4/91

11/4/91

11/4/91

Time

0945

1200

1400

0942

1033

1130

1230

Table-3

DNR Instantaneous
Stream Discharge Measurements

See Figure-1 for location of sample sites

Location

Gold Creek, Bridge
at Salmon Bake

Gold Creek, ore
cart half way
between tunnel and

_Salmon Bake bridge

Gold Creek, Bridge
at Satmon Bake

Gold Creek, 250m
above bridge over
Granite Creek

Gold Creek, 250m
below bridge over
Granite Creek

Flow from Nowell
placer drainage
tunnel

Gold Creek, 100m
above metal trail
bridges

Flow Remarks

20.8

13.3

7.33

1.08 Gold Creek flow out of Silverbow
Basin

10.9 Combined Gold Creek flow out of
Silverbow Basin and Granite Creek
flow

8.31 Flow out of Silverbow basin
that is within 400 feet of glory holes

233 Gold Creek flow increase from talus

slope base flow
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APPENDIX A
LABGRATORY REPORTS
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XENUX TELECUPIER 285 1 22-2°-272.22:177 727 CoITY G3 > ;%2
OCT 24 ’98 14:33 SCA/DNR/DGGS P.2/4

& ;2?4: j;%ﬂf—_ jkﬁyK{J

Data for Rick Noll

ALL VALUES IN MG/L >;
SAMPLE ID FLUORIDE CHLORIDE NITRATE PHOSPHATE SULFATE _[
Mt. Juneau 0.08 0.37 0.15 <0.01 4,07 +33
Gold Creek 0.06 0.28 0.19 <0.01 4.09 ¢'%
Spring line 0.11 0.34 0.13 <0,01 13.7 7YY
AJ Tunnal ~— 0.57 0.10 0.11 <0,01 214 757
PW-3 0.12 0.37 0.17 <0.01 20.9 47
UsGs 0.14 0.34 0.19 <0.01 31.3 *%7

ALY, VALUES IN MILLIEQUIVALENTS

SAMPLE ID FLUORIDE CHLORIDE NITRATE PHOSPHATE SULFATE

Mt. Juneau 4.74 10.45 10.71 0.00 84.79
Gold Craek J.16 7.91 13.57 0.00 85,21
Speing Lime 5.79 9.60 9.29 0.00 285.42
AJ Tunnel 30.00 2.82 7.86 0.00 4458,33
PW3 §.32 10.45 12.14 0.00 435.42
UsSGSs 7.37 9.60 13.57 0.00 652.08



XEROX TELECOPIER 295 ;
OCT 24 ’9@ 14:33 SOA/DNR/DGGS

CALCIUM

10.6
7.76
14.7
89.4
16.2
16.6

CALCIUM

528.94
387.23
733,53
4461.08
808.38
828.34

MAGNESIUM

2.84
1.01
.77
34'5
3.55
4.62

MAGNESIUM

233.74
83.13
227.98
2839.51
292.18
380.258

pdrde it iriedicied

SODIUM

0.77
0.55
0.81
3.12
10 ol
0.84

SODIUM

33.49
23.92
35.23
135.71
43.93
36.54

10

P.374

ALKALINITY SUM(ANIONS)

CCITT G3 »

POTASSTIUM ALKALINITY

0.28 4.0

0.62 21.6

0.87 36.7

4.13 121

0.89 39.1

0.98. 34.0
POTASSIUM

7.18 680.00

15.86 $432.00

22.25 734.00

105.63 2420.00

22.76 782.00

25.06 680.00

790.65
541.85
1044.10
6919.02
1246.33
1362.63



XEROX TELECOPIER 295 | ??2-272-22;22:72 72; CCITT G2 » ;4 4

OCT 24 ‘99 14:34 S0A/DNR/DGGS P.4/4

SUM (CATIONS) DIFFERFENCE % Difs
803.34 -12.65 -1.58668318
510.13 31.71 6.029373096
1019.00 25.10 2,4329%01768
7541.92 -622.91 -8.61502203
1167.26 79.07 6.551968577
1270.19 92.44 7.021819182
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Client: DGGS / Juneau
Submitted By: Rick Noil

Date Submitted:  February, 1991

Sample Fluoride Chloride Nitrate Phosphate Sulfate
SP1 0.28 0.79 028 <DL n3
USGS , 0.10 0.83 042 <DL 204
Ditch Flow 0.15 0.74 034 <DL 376
Spring Line 0.14 0.72 031 <DL 333
Uhits mg/1 mg/l mg NO4*N/1  mg PO4*P/] mg/}
EPA Method 300.0 300.0 300.0 300.0 300.0
Detection Limit 001 0.01 0.02 0.1 0.01
RPD 19 22 40 * 1.0
% Recovery 99 9 90 96 94

* Relative Perceat Difference (RPD) cannot be caiculated when values arc below detection limit,

Approved By \ﬂ“m Date 2689\

@)

Jim Vohden, Cl:em.isi2




Client: DGGS / Juneau
Submitted By: Rick Noll

Date Submitted: ~ February, 1951

Sample Calcium Magnesium Sodium Potassium Iron Manganese
SP1 255 4.09 13 1.04 022 0.05
USGS 14.5 2.90 1.0 0.84 0.11 <DL
Ditch Flow 2.5 12.2 12 110 0.12 <DL
Spring Line 232 452 11 097 012 <DL
Units mg/] mg/1 mg/1 mg/1 mg/1 mg/1
EPA Method  AES 0029 AES 0029 2131 258.1 AES 0029 AES 0029
Detection Limit 0.01 0.01 0.1 0.01 0.03 0.01
RPD 9.4 1.2 0.2 18 38 51
% Recovery 104 103 9% 99 103 91
Date2BFEB A\

Approved By \(J(D‘AMA

Jim Vohden, Chemist
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State of Alaska; Noll

6 samples received 6/23/%0

Analyses by: SMU/ISEM Stable Isotope Laboratory

Sample
Spring Line
PW3
GC-1
Tunnel
Mt. Juneau

USGS Station

180/160 (PDB-CO2)

-13.95
-13.52
-14.61
-13.93
-13.78

-14.62

-13.75

D/H (SMOW)

14

~100.1

-98.1
-102.3
=-100.2
-101.8

~104.4

-102.8
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State of Alaska &0l Lray e mesr "‘7«( lof Z
Dept. of Natural Resources i;hhﬂt 01

Div. of Geological & Geophysical Surveys
WATER RESOURCE INVESTIGATIONS

DISCHARGE MEASUREMENT NOTES  Chekedby coccceees
St Na, oo

Gold Creek” Brdgg.. ot Salwsan Bakt.ooo
Dute . 2. RC .. 1990] Party Tharays (ushS) o it hins B3, Dunicrv.
Width ... 25! ArenZFRAL. Vel s GH Disch. 2%?‘6
Method ........__ No. seexe oommneen.. C. H. change cuvenvnnnen [ hrs.  Susp. .......
Method coef. __........ Hor. angle coef. ......... Susp. coel. ... ... Meler No. _............
GACE READINGS upSj¥as s | Type of meter ?;7»1:,

Tiony Recorder | Iniide | Outside | Dapy rated \f'.‘{'w veens —... lar rad, other.
09‘35: ------------------- -H’-i‘-}--- Lg!-:ﬂ{ Meter ................. [t. above boltom of weight,

""""""""""""""""""""""""""" Spin before mens. .YZ&"“ after .35 ...

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

Meas. plats ... % diff. from rating .............

---------- A Y m"m“@pcable. ice, boat, upmu:ide

________________________________________ _ bridge W.@NIP above, Gelow)

.......... PRIN O OO DR gage, and ............. .
----------------------------------------------- Check-bar, found ... ..c....oooiv e

nmassevaraliceve~n ch.ngd [ 7. J U - | SOOI
Weighted M. C. H.._..

G. H. comection......
Comet M.G. H... Levels obtatned ................... (L

Mevsurement rated exeellent (2%).@%), fair (8%). r {over 8%,), based on following
conditions: Cross section ..69‘.‘\?{,...*,Sf_ﬁﬁf’.‘:&.....5.;'.'5-...[?:‘.7-!...‘.‘Rti.}f.'.é..up.&!?fﬁ.'.'.
Flow _Z‘flp?’é .............................. Weather ..5.)4."!.'!9.‘44'}: ..........................

(003 2 £ S PP

G oo oo am e emme e osemmmam e niaan Water ..... .°F@ ........

Remurks 2250000 ith wSQ 3 £ EBE. 4z dost wmelews
MG S T SNBYCES, Do&s —~ RAT s, EBET 23] A5
AT (PR BRDOE  USGS HARD 355 Sl
G Hoof 280 flow oo ft.

2 th R 5-768 VemematlNLOMY

B3
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State of Alaska
Dept. of Natural Resources
Div. of Geologlical & Geophysical Surveys

WATER RESOURCE INVESTIGATIONS

DISCHARGE MEASUREMENT NOTES  Checkedby coovveneeee.
Sta. No. .

...... 60 Lok, Bridac... ot Sebwrn, BKE oo
Date .. 7. Res......... ;C Pmy S ma Skl
............ ceeeees G H .. Dikcheoiiiiio..
Method .ooooe. . No. secd. coveennee.. G, H. change oot [ Y— hrs.  Swsp. _......

Method coef. ......... Hor. angle coef. .......... Susp. coef. _____.... Meter No. .ooooemnee. ...
GAGE READINCS Type of meter .........

Time Recorder | Inaide | Outside | Dypeq rated ........o........... .... for rod. other.

.................... creemonesfenmemnaens [areceeenss | Meter .ooooo.ooo....... ft. above bottom of weight.

] b LR es======~| Spin before meas. ....., ..... .. alter ......... ..

| Meas. plots ... % diff. from vating - ...........

Wading, cable. ice, boat, upstr.. downstr., side

NSRRI RSSO U O Bride erroeneoen e feet, mile, above, below
.......... ceesmesoeefemmeiiecfeieaea | caeeeee.|  gage. and L. e e
) EPPPE TR Check-bar, found ...oooooocee i L

changedto ._._._.........oat ...

Weighted M. G, H.._..
G H. correction..__..
Correct M.G. H.. .. Levels obtained .. ..........o ..o o

Correct .« oot aeeaee

Mensurement rated excellent (29%), good (5%). fair (8%%). poor (over 8%), based on following

conditions: Crass $8CEION .. ... .. o iiieaiiiniiee e amn e an e e e ee e se s s

v

G. H. of 2er0 oW «oonmiomie e B
. X §-768 R e L T
4 ey T

3.
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State of Alaska o DE<9? g el

Dept. of Natural Resources
Div. of Geological & Geophysical Surveys

WATER RESQURCE [NVESTIGATIONS

DISCHARGE MEASUREMENT NOTES  Chekedby 2.0

L0 ful e v Brom VLRI
bl bt At A "‘“A'__,"‘"7‘"'“'"";:- - PR

Date -..--./-3.,2[.7. ......... 027 Pany L M Sk

Width 1A Aren 24TE. Vel 3= G H. . Disch B30 CES

Method .......... No. sect weeeeomnene G. H change oo R hrs.  Susp. ..o.....

Method coef. ._.._._... Hor. angle coef. .._..... Susp. coef. .ooneonen- Meter No. __ooooocennee
CAGE READINGS Type of meter L1900y ..

Time Recarder | _lnsids | Outide | Dare rated . I{-__jf._;zf_ o for 10d, other.
.................................................. Merer . .........._.._ [t above bottom of weight.
o nan B R swm=e=-=+-| Spin before meas. -.... Y9 £2£ after 3.;":

| Meas. plots ._.. %, difl. from rating .............
---------------- @ud'ﬂ\@ cable, ice, boat, upstr., downstr.. side
bridge .- _............. feet, mile, above, below

........................................ gage. and ...l oo eeeann

------------------------------ ceeenenesfonsoceoo | Chockebar, found coooveeerin e

changedto __ . .ioeeeoiiiiab Lo ioiieee
Weighted M. C. H.__.

G. H, cotrection.._....
Comect M.G. H..__ Levels obtained ... .. Ll

Measurement rated excellent (29,){good (5% fair (8SL)/poor (over 8%,), based on followirg

CONdIEIoNE: CrO8s 86CROR L. .o oottt aaarap s mams jommntanan e mmeam—an
Flow ’~‘{I"ﬂ[”TM'{ Weather Cvuiﬂbm .................
Other _..... U s Air (% F@ [L.¥ox

Correct . oovvieie e

........

G.Hoolzera Qow ooonoonooeaiiicieeeiiiiamnii e R
At em 2., $—768 LselimnL o

uuuuuuu Y-
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Gold Creek  Sehmem Bake Bfidge
State of Alaska 19 D& 7o
Dept. of Natural Resources

Div. of Geological & Geophysical Surveys
WATER RESOURCE |NVESTIGAT!ONS

DISCHARGE MEASUREMENT NOTES  Checkedby .oooeenee

..... Chan TBeka.. ﬂf?l e A O
Date ._.... _:'."./.’4"3 19_2) Puty A 29

Width<[, Q... Area 2?'@- Vel 35’6 Hooeann... Disch. . 23,3 C‘f-’

Method .......... No. secs. .o G.H. change coooeeeeeooin oo hra. Suspe oL
Method cosf. -......... Hor. angle cocf. ... ..... Susp. coel ... Meter No. ...
GAGE READINGS Tygpe of meter ,/)77(/“‘?. ............ T
Time Recorder | fraide | Outaide | Nyage rated ../7-,9 .... for rod, other.
........................................ weemeaeen| Meter ___._..._.._.__ft. above bottom of weight.
---------------------------------------------- Sp‘:;bf:v'mSAu Ayﬂ:‘lg:li:‘l ‘aft‘; P fﬁ"‘ﬂ(
"""""""""""""""""""""" Meas. plots ... 7% diff. fram rating . ;
-------------------------------------- ) » Wi;;gﬁ cable, iee, boat, upstr., downsur., side
.................... . PR WA
_______________________________________________ bridge ................. feet, mile. above, befow
RSP RO S PRSP SO gage, and .
-------------------------------------------------- Check-bar, found .. ’/ ? Ji
N e R e changedto . )
Weighted M. G, H.. .. —~——
G. H. comection...... ~ Correct . ..ooocooiiiliis o i
Corect M.G. K. Levels obtained ..... ._.... ... . ...
Measurcrment rated excellent (29). g6od (55%). fair (85%). ¢ {over 8%), based on following
conditions: Cross section ....._..____. Vs LSO L S 4 “’“‘tib_’*— ...................
oW e Weather _ Kz/L( ..... A eamenn
RS I A "F@ S
G oot e e e e e e Watuzj ........
.............................. Record removed ..........._.......... Intake Buahed ‘:..,.._-..-..-..
[0 T T OO PR OO
Contrel __... - - - - -
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