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ABSTRACT
During the period from August 5-7, 1980 the Environmental
Protection Service carried out a monitoring study of the effluent
discharge from United Keno Hill Mines Ltd. The purpose of this study was
to determine the state of compliance of this mine effluent discharge with
respect to the requirements of the Federal Metal Mining Liquid Effluent
Guidelines.
The activities involved in this study include the following:
1) collect and analyse composite and grab samples at selected
locations for three consecutive days;
2) perform static bioassays on the effluent;
3) perform in situ bioassays at selected locations.
The mine in conpliance with respect to the Federal Metal Mining
Liquid Effluent Guidelines on all three days of the study.
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RESUME
Du 5 au 7 aout 1980, le Service de la protection de

1'environnament a mené une etude sur Tes effluents rejetes par la mine
"United Keno Hil1l Ltd". Cette etude a eu pour ojet de determiner dans
quelle mesure le rejet d'effluents provenant de cette mine &tait conforme
au lignes directrices féderales sur les effluents liquides des mines de
metaux.

L'etude a comporté les operations suivantes:

1) prelevement a des endroits determinés et analyse
d'échantillons moyens et instantanés pendant trois jours
consecutifs;

2) bioanalyses statiques effectuees sur les effluents;

3) bioanalyses effectuees sur place, a chacun des points de
preleévenent.

Pendant les trois jours qu'a dure 1'etude, les données
recueillies sur le rejet des effluents par la mine ont &té conformes aux
Tignes directrices fedéerales sur les effluent liquides des mines de
metaux.
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SUMMARY

, Based on the data obtained from August 5 to 7, 1980, the
tailings pond supernatant at United Keno Hill Mines complied with all
the requirements of the federal guidelines. The receiving waters of
both Flat Creek and the South McQuesten River, downstream of the
confluence with Flat Creek, exhibited zinc concentrations above levels
recommended to maintain aquatic life.



1 INTRODUCTION

On February 25, 1977 the Federal Metal Mining Liquid Effluent
Regulations and Guidelines were promulgated. These documents were
developed according to Section 33 and 34 of the Fisheries Act. The
requirements defined in these documents are based on best practicable
technology and apply uniformly as national baseline requirements. The
Regulations apply to every new, expanded and reopened base metal,
uranium and iron ore mine, while the Guidelines apply to existing base
metal, uranium and iron ore mines (Department of Fisheries, 1977).
These control requirements were developed by a Task Force consisting of
representatives of the mining industry, provincial and federal govern-
ment regulatory agencies. The Environmental Protection Service (EPS)
was responsible for the overall coordination of all the necessary
inputs required to develop the national effiuent controls.

In order to complete an assessment of the state of compliance
for mining operations in Yukon, EPS carried out effluent surveillance
studies for compliance verification at mines which discharged tailings
pond supernatant to a receiving body of water. This report is an
account of the effluent surveillance study conducted from August 5 to
7, 1980 at United Keno Hill Mines, in the Yukon Territory.

The following report includes a description of the mine, the
procedures and methods used in this study, the results obtained and a
determination of the state of compliance of this mine with the Federal

Guidelines.



2 MINE DESCRIPTION

2.1 General Information

In 1906, silver, lead and zinc ore was discovered on Galena
Hi11 which stimulated interest in the Keno Hill area and in 1919 rich
veins of silver were discovered. Since then, there has been almost

continuous production from veins in the area, except for the period
1942 to 1946.

In 1946 United Keno Hill Mines Ltd. acquired the holdings of
Treadwell Yukon and began the mining operation which is still underway
today. In the 30 year period up to the end of 1976, United Keno Hill
Mines has produced over 126 million ounces of silver, 437 million
pounds of lead, 329 million pounds of zinc and 4 million pounds of
cadmium.

At the time of this study, the company produced approximately
100,000 tons of ore a year from five underground mines: Husky, No
Cash, Elsa, Ruby and Keno 700. A pilot, open pit operation is
presently being evaluated but it has not yet produced a significant
amount of ore. Figure 1 is a map of the Yukon showing the location of
United Keno Hill Mines. The reference mine production rate for this
mine was established at approximately 120 000 tons of ore/year based on
information supplied by the Company.

2.2 Concentrator Operation
The ore is transported to the mill by rail or truck depending

on the location of the mine. In the mill, the ore is crushed and
ground to a mesh size of 200. The ground ore is then classified, and
diluted with water to achieve an semi-solid consistency. The resulting
slurry is referred to as "pulp". Small quantities of surfactant
chemicals are added to the pulp to modify the surfaces of the mineral
particles. Other reagents, for example, calcium hypochlorite (HTH),
1ime, cresylic acid, xanthate (Z-11) among others,' are specifically
chosen and added with frothing agents to recover minerals. The



chemically treated pulp is then agitated and aerated-which causes the
mineral bearing froth to rise to the surface where it is skimmed off.
The first concentrate to be skimmed is lead. After the lead concen-
trate is skimmed off, the remaining pulp is conditioned and the zinc
concentrate is removed. The concentrated ore is thickened, filtered
and dried. Some of the tailings are thickened and recycled through the
zinc circuits. The unrecycled tailings are also thickened and approx-
imately 8% of this is used for backfill in the mine. The remaining
tailings are discharged to the impoundment.



UYISVY

\
O G
PEE - '
. €Q

N OF UNITED X

FIGURE 1: LOCAT!O



3 WASTEWATER SOURCES

The mine/mill complex has three principal sources of waste-
water: mill process water, mine water and surface drainage water
(Figure 2).

The water used for milling is supplied entirely from the Elsa
mine drainage water. The volume varies from 108,000 to 210,000 IGPD.
An unknown volume of mill water is recycled through the zinc circuit.
A maximum of 142,000 IGPD of mill tailings water is discharged to the
tailings impoundment.

At the time this study was carried out, there were five
operating mines supplying ore to the mill and four of these discharged
drainage water. The discharge points for the drainage water are as

follows:
Husky Tailings impoundment
Elsa Mill or tailings impoundment
Keno 700 Crystal Creek
No Cash Star Creek in winter, unnamed creek
in summer
Ruby Tailings impoundment

The volumes of water discharged are unknown but it is
estimated that 175 000 IGPD of mine drainage water enters the tailings

impoundment.
In addition to the operating mines, there are several

abandoned mine adits located between Elsa and Keno, which discharge
unknown volumes of water to various creeks and streams which eventually
flow into the McQuesten River. In order to determine the discharge
impact of the abandoned adits and present tailings impoundment, two
locations were chosen downstream on the McQuesten River and one down-
stream on Flat Creek which drains into the McQuesten River.

There are also numerous surface water flows which enter the
tailings impoundment but the volume is unknown. It is assumed that
most of this runoff flow would occur during spring freshet.
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The tailings impoundment consists of three settling ponds in
series, as shown in Figure 3. The overflow from Pond #1 is treated
with lime as it flows into Pond #2. The lime maintains a high pH
which, in turn, promotes the precipitation and removal of metals. The
retention time for Pond #2 was calculated to be approximately four
weeks. The supernatant from Pond #2 then flows into the final settling
pond of the series, Pond #3, which has a retention time of one week.
Pond #3 functions as a polishing pond for final clarification before
discharging into Flat Creek, a tributary of the McQuesten River, at an
estimated rate in excess of 800,000 IGPD.
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4 STUDY ACTIVITIES, SAMPLE LOCATIONS AND PROGRAM
4.1 Study Activities
The activities involved in this study included the following:

1) collecting composite and grab samples of the
effluent discharge over a period of three consecu-
tive days;

2) collecting grab samples for water quality analysis
at three Tlocations downstream of the effluent
discharge over a period of three consecutive days;

3) analyzing the collected samples for a number of
chemical and metal parameters;

4) carrying out laboratory bioassay analyses on the
samples collected from effluent discharge;

5) carrying out in situ bioassay analyses at four
sampling locations;

6) collecting other information as necessary to assist
in evaluating the state of compliance of this mine.

4.2 Sample Locations

Station 1 Tailings pond decant.

Station 2 On Flat Creek, 500 meters above
confluence of South McQuesten River
and Flat Creek.

Station 3 On South McQuesten River, 50 meters
below confluence with Flat Creek.

Station 4 On South McQuesten River, 50 meters

above confluence with Flat Creek.

The sampling locations are illustrated in Figure 3.
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4.3 Sampling Program
Eight hour composite samples were collected once per day for
three consecutive days at the tailings pond decant. Aliquots for

bioassay analyses were collected hourly and stored in two 5-gallon
polyethylene containers. Additional composite samples were collected
each day at Station 1 for water quality analysis. Four sets of grab
samples for water quality analyses were also collected once a day at
Stations 1, 2, 3 and 4 for three consecutive days.

The samples for chemical and metal analyses were preserved
according to the Environmental Protection Service Pacific Region
Sampling Handbook (1979), as illustrated in Appendix I. All samples
(including laboratory bioassays) were received by the Environmental
Protection Service Laboratory facilities in North and West Vancouver
within six days of collection.
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5 RESULTS AND DISCUSSION
5.1 Water Chemistry
5.1.1 Composite Samples. The parameters listed in the Federal

Guidelines (DFO 1977) have been compared with each daily composite
sample (Table 1) collected from the decant. Table 1 and 2 list the
Federal Guideline metals as total and the decant metals as extractable.
Extractable values were more useful when making comparisons to
prescribed limits (extractable) for metal concentrations in the water
1icence for United Keno Hill Mines issued by the Yukon Territory Water
Board. Total and extractable metals are the same or similar where the
NFR or non-filterable residue is found to be generally less than 10
mg/1. (Department of Environment, 1979). A full listing of all data
is provided in Appendix II.

The results indicate that the tailings supernatant was in
compliance with all the Federal Guidelines requirements on all three
days of the study.

5.1.2 Grab Samples. The decant effluent was compared to the
Federal Guidelines for grab samples (Table 2). Grab samples from
Stations 2, 3 and 4 were compared to levels recommended to maintain

aquatic life. A complete 1listing of all parameters analyzed is

provided in Appendix III.

The decant supernatant complied with the guidelines on all
three days of the study.

Stations 2 and 3 have significantly elevated levels of
extractable zinc when compared to levels recommended for aquatic life.
Station 4 (control) has zinc concentrations slightly above the
recommended level.
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5.2 Bioassays
5.2.1 Laboratory Bioassays. The laboratory static bioassay tests

performed on the decant effluent (Station 1) composite samples were
non-toxic on all three days of the study. This is in compliance with
the Federal Guidelines (DFO 1977).

5.2.2 In Situ Bioassays. Because EPS in Whitehorse is not equipped
with facilities to properly hold or transfer fish without stress, the
test has been regarded as scientifically invalid. However, the
practical application of this test was to demonstrate the effect of
treated mine effluent on Arctic grayling. After exposing the fish to
the effluent and receiving streams for 96 hours and finding no
fatalities (Table 6), we conclude that the effluent and receiving
streams exhibited no acute toxicity during the study.
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TABLE 1 COMPARISON OF ANALYSIS OF THE COMPOSITE SAMPLES WITH
FEDERAL GUIDELINES AT DECANT

GUIDELINE

PARAMETER REQUIREMENT(2) DAY 1 DAY 2 DAY 3

(1) (E) (E) (E)
pH 5.5 minimum 7.4 7.5 7.5
As mg/1 0.75 0.0007 0.0008 0.0012
Cu mg/1 0.45 0.047 0.047 0.047
Pb mg/1 0.30 <0.08 <0.08 <0.08
Ni mg/1 0.75 <0.08 <0.08 <0.08
In mg/1 0.75 0.365 0.339 0.323
NFR mg/1 37.5 <5 9 7
96 h LTgg(%)  non-toxic non-toxic non-toxic  non-toxic
TABLE 2 COMPARISON OF ANALYSIS OF THE GRAB SAMPLES WITH FEDERAL

GUIDELINES AT DECANT

GUIDELINE

PARAMETER REQUIREMENT(2) DAY 1 DAY 2 DAY 3
(1) (E) (E) (E)

pH 5.0 minimum 7.3 7.4 7.5
As mg/1 1.0 <0. 0005 0.0008 0.0007
Cu mg/l 0.6 0.045 0.046 0.05
Pb  mg/1 0.4 <0.08 <0.08 <0.08
Ni  mg/1 1.0 <0.08 <0.08 <0.08
In mg/l 1.0 0. 389 0.325 0.332
NFR mg/1 50 <5 6 <5

(2) Department of Fisheries (1977)
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TABLE 3 COMPARISON OF ANALYSIS OF THE GRAB SAMPLES COLLECTED
FROM STATION 2 (FLAT CREEK) WITH LEVELS RECOMMENDED TO
MAINTAIN AQUATIC LIFE

RECOMMENDED
LEVEL FOR
PARAMETER AQUATIC LIFE DAY 1 DAY 2 DAY 3 REFERENCE
pH 6.5 - 9.0 7.7 7.9 7.9 7
As mg/1 0.05 - 0.1 0.0015 0.0018 0.0011 4, 6
Cu mg/1 0.005 - 0.02 <0.01 <0.01 <0.01 6, 5
Pb mg/1 0.005 - 0.1 <0.08 <0.08 <0.08 5, 4
Ni mg/1 0.025 - 0.25 <0.08 <0.08 <0.08 4
Zn mg/1 0.030 0.39 0.309 0.293 6
Cd mg/1 0.0002 <0.01 <0.01 <0.01 4
TABLE 4 COMPARISON OF ANALYSIS OF THE GRAB SAMPLES COLLECTED FROM

STATION 3 (DOWNSTREAM OF FLAT CREEK AND MCQUESTEN RIVER
CONFLUENCE) WITH LEVELS RECOMMENDED TO MAINTAIN AQUATIC

LIFE

RECOMMENDED

LEVEL FOR
PARAMETER AQUATIC LIFE DAY 1 DAY 2 DAY 3 REFERENCE
pH 6.5 - 9.0 1.7 7.7 8.0 7
As mg/1 0.05 - 0.1 0.0012 0.0016 0.0021 4, 6
Cu mg/1 0.005 - 0.02 <0.01 <0.01 <0.01 6, 5
Pb mg/1 0.008 - 0.1 <0.08 <0.08 <0.08 5, 4
Ni mg/1 0.025 - 0.25 <0.08 <0.08 <0.08 4
Zn mg/1 0.030 0.223 0.216 0.293 6
Cd mg/1 0.0002 <0.01 <0.01 <0.01 4
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TABLE 5 COMPARISON OF ANALYSIS OF THE GRAB SAMPLES COLLECTED
FROM STATION 4 (UPSTREAM FLAT CREEK AND MCQUESTEN RIVER
CONFLUENCE) WITH LEVELS RECOMMENDED TO MAINTAIN AQUATIC

LIFE

RECOMMENDED

LEVEL FOR
PARAMETER AQUATIC LIFE DAY 1 DAY 2 DAY 3 REFERENCE
pH 6.5 - 9.0 7.7 7.8 7.9 7
As mg/1 0.05 - 0.1 0.0010 0.0006 0.0009 5, 6
Cu mg/1 0.005 - 0.02 <0.01 <0.01 <0.01 6, 5
Pb mg/1 0.005 - 0.1 <0.08 <0.08 <0.08 5, 4
Ni mg/1 0.025 - 0.25 <0.08 <0.08 <0.08 4
Zn mg/1 0.030 0.051 0.049 0.065 6
Cd mg/1 0.0002 <0.01 <0.01 <0.01 4

Environment Canada (1979-1980)

McKee (1963)

Ontario Ministry of Environment (1978)
Thurston, R.V. (1979)

~N O o b
]
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TABLE 6 IN SITU BIOASSAY RESULTS, AUGUST 4-8, 1980
(96 hr LTgy at 100% concentration)

START OF TEST NUMBER OF SURVIVORS AFTER:

00 h 24 h 48 h 72 h 96 h
STATION 1

10 FISH 10 10 10 10
STATION 2

10 FISH 10 10 10 10
STATION 3

10 FISH 10 10 10 10
STATION 4

10 FISH 10 10 10 10




- 17 -

REFERENCES

Department of Environment, Department of Fisheries and Oceans.
Laboratory Manual, Environmental Protection Service,

Fisheries and Marine Service, (1979).
Department of Fisheries and Environment, Metal Mining Liquid Effluent

Regulations and Guidelines, (1977).

Department of Fisheries and the Environment, Schedule II Screening Test
Procedures for Acute Lethality (96 Hour Static Test), page
1355, 56. The Canada Gazette, Part I, March 19, 1977 in the
Publication Metal Mining Effluent Regulations and Guidelines,
Report Number EPS 1-WP-77-1, (April 1977).

Environment Canada, Ottawa. Inland Waters Directorate 1979-1980.
Guidelines for Surface Water Quality, Vol. 1, Inorganic
Chemical Substances, (1979-1980).

McKee and Wolf, Second Edition. California State Water Resources

Control Board. Water Quality Criteria Publication, No. 3-A,
(1963).

Ontario Ministry of the Environment. Water Management Goals, Policies,
Objectives, and Implementation Procedures of the Ministry of
the Environment, (1978).

Thurston, R.V., R.C. Russo, C.M. Fetteroff, Jr. T.A. Edsall, and Y.M.
Barber, Jr. (Eds.). A Review of the EPA Red Book: Quality
Criteria for Water; Water Quality Section, American Fisheries
Society, Bethesda, MD, 313 p., (1979).




- 18 -

APPENDICES



- 19 -

APPENDIX I

WATER SAMPLE COLLECTION, PRESERVATION
AND ANALYSIS, BIOASSAY, IN SITU BIOASSAY METHODS
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APPENDIX II

COMPOSITE RESULTS IN DECANT
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APPENDIX II UNITED KENO HILL MINES - COMPOSITE - STATION 1
WATER QUALITY DATA (EXCLUDING METALS)

PARAMETER DAY 1 DAY 2 DAY 3
TEMPERATURE - - -
DISSOLVED OXYGEN - - -
IN SITU pH 8.00 8.05 8.00
LAB pH 7.4 7.5 7.5
LAB COND. (mhos/cm) 1410 1410 1380
LAB DIL. COND. (mhos/cm) 116 116 116
COLOR (color units) 10 10 10
TURBIDITY (FTU) 3.4 4.4 3.9
NF RESIDUE (mg/1) <5 9 7
F RESIDUE (mg/1) 1168 1160 1162
TOTAL ALKALINITY (mg/1 CaCO3) 51.3 52.8 53.3
TOTAL HARDNESS (mg/1 CaC03) 724.0 744.0 719.0
TOC (mg/1) 6.0 6.0 6.0
TIC (mg/1) 12.0 12.0 12.0
TOTAL PO4-P (mg/1) 0.0189 0.0223 0.0191
NO2-N (mg/1) 0.074 0.076 0.075
NO3-N (mg/1) 0.0683 0.0747 0.0725
NH3-N (mg/1) 1.22 1.22 1.17
S04 (mg/1) 666 667 674
CN (mg/1) <0.03 <0.03 <0.03
€1 (mg/1) 34.7 32.7 32.2
TOXICITY DETERMINATION
DAY 1 DAY 2 DAY 3

96 h LT50(50% effluent

concentration) non-toxic non-toxic  non-toxic
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APPENDIX II UNITED KENO HILL MINES - COMPOSITE - STATION 1
METAL ANALYSES (ALL UNITS IN mg/1)

PARAMETER DAY 1 DAY 2 DAY 3

Al 0.139 <0.09 <0.09
As 0.0007 0.0008 0.0012
Ba 0.0254 0.0236 0.0224
Ca 257.0 264.0 253.0

Cd <0.01 <0.01 <0.01
Co <0.015 <0.015 <0.015
Cr <0.015 <0.015 <0.015
Cu 0.047 0.047 0.047
Fe 0.58 0.562 0.449
Hg <0.00020 <0.00020 <0.00020
K 4.18 4.21 4.17
Mg 19.9 20.6 21.1

Mn 1.94 1.94 1.97
Mo <0.15 <0.15 <0.15
Na 32.1 32.1 32.4

Ni <0.08 <0.08 <0.08
Pb <0.08 <0.08 <0.08
Sb <0.0005 <0.0005 <0.0005
Se <0.0005 <0.0005 <0.0005
Si 1.36 1.38 1.37
Sn <0.2 0.2 <0.2

Sr 0.446 0.448 0.449
Ti <0.0085 <0.0085 <0.0085
v <0.05 <0.05 <0.05

In 0.365 0.339 0.323
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APPENDIX III

GRAB RESULTS
STATIONS 1 TO 4 INCLUSIVE
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UNITED KENO HILL MINES - GRAB -
STATION 1 - WATER QUALITY DATA
(EXCLUDING METALS)

PARAMETER DAY 1 DAY 2 DAY 3
TEMPERATURE 15 15 15
DISSOLVED OXYGEN 8.78 8.80 8.84
IN SITU pH 7.65 7.90 7.75
LAB pH 7.3 7.4 7.5
LAB COND. (mhos/cm) 1410 1400 1400

LAB DIL. COND. (mhos/cm) 114 115 116
COLOR (color units) 10 10 10
TURBIDITY (FTU) 3.9 3.7 4.4
NF RESIDUE (mg/1) <5 <5 <5

F RESIDUE (mg/1) 1160 1168 1160
TOTAL ALKALINITY (mg/1 CaCO3) 51.3 52.3 52.6
TOTAL HARDNESS (mg/1 CaC03) 739.0 750.0 727.0

TOC (mg/1) 7.0 7.0 5.0
TIC (mg/1) 12.0 12.0 12.0
TOTAL POg-P (mg/1) 0.0171 0.0166 0.0165
NO2-N (mg/1) 0.073 0.073 0.075
NO3-N (mg/1) 0.0672 0.0661 0.0677
NH3-N (mg/1) 1.67 1.19 1.49
S04 (mg/1) 675 648 668

CN (mg/1) <0.03 <0.03 <0.03
C1 (mg/1) 35.0 33.5 32.4
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TABLE 1 UNITED KENO HILL MINES - GRAB

STATION 1 - EXTRACTABLE METAL ANALYSIS
(ALL UNITS IN mg/1)

PARAMETER DAY 1 DAY 2 DAY 3

Al <0.09 <0.09 <0.09
As <0.0005 0.0008 0.0007
Ba 0.0207 0.0208 0.0211
Ca 263.0 266.0 256.0

Cd <0.01 <0.01 <0.01
Co <0.015 <0.015 <0.015
Cr <0.015 <0.015 <0.015
Cu 0.045 0.046 0.05
Fe 0.412 0.437 0.458
Hg <0.00020 <0.00020 <0.00020
K 4.23 4.13 4.20
Mg 20.0 20.8 21.3

Mn 1.93 1.95 2.0

Mo <0.15 <0.15 <0.15
Na 32.5 32.3 31.4

Ni <0.08 <0.08 <0.08
Pb <0.08 <0.08 <0.08
Sb <0. 0005 <0.0005 <0.0005
Se <0.0005 <0.0005 <0.0005
Si 1.37 1.37 1.37
Sn <0.2 <0.2 0.2

Sr 0.455 0.451 0.451
Ti <0.0085 <0.0085 <0.0085
v <0.05 <0.05 <0.05
In 0.389 0.325 0.332
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UNITED KENO HILL MINES - GRAB -
STATION 2 - WATER QUALITY DATA

(EXCLUDING METALS)

PARAMETER DAY 1 DAY 2 DAY 3
TEMPERATURE - - -
DISSOLVED OXYGEN 10.0 9.53 10.01
IN SITU pH 8.00 8.20 8.00
LAB pH 7.7 7.9 7.9
LAB COND. (mhos/cm) 680 650 640

LAB DIL. COND. (mhos/cm) 104 103 102
COLOR (color units) 20 25 25
TURBIDITY (FTU) 3.9 4.8 3.7
NF RESIDUE (mg/1) <5 6 <5

F RESIDUE (mg/1) 501 478 469
TOTAL ALKALINITY (mg/1 CaCO3) 128 129 134
TOTAL HARDNESS (mg/1 CaC03) 355.0 331.0 339.0
TOC (mg/1) 5.0 5.0 5.0
TIC (mg/1) 29.0 29.0 30.0
TOTAL POg4-P (mg/1) 0.0123 0.0133 0.0109
NO2-N (mg/1) 0.023 0.026 0.025
NO3-N (mg/1) 0.226 0.214 0.218
NH3-N (mg/1) 1.23 0.0668 0.0387
S04 (mg/1) 213 198 190

CN (mg/1) <0.03 <0.03 <0.03
Cl (mg/1) 9.70 8.96 8.18
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UNITED KENO HILL MINES - GRAB
STATION 2 - EXTRACTABLE METAL ANALYSIS
(ALL UNITS IN mg/1)

PARAMETER DAY 1 DAY 2 DAY 3

AT <0.09 <0.09 <0.09
As 0.0015 0.0018 0.0011
Ba 0.0487 0.0434 0.0438
Ca 113.0 105.0 107.0

cd <0.01 <0.01 <0.01
Co <0.015 <0.015 <0.015
Cr <0.015 <0.015 <0.015
Cu <0.01 <0.01 <0.01
Fe 0.633 0.513 0.486
Hg <0.00020 <0.00020  <0.00020
K 1.17 1.05 0.988
Mg 17.6 16.6 17.4

Mn 1.31 0.936 0.847
Mo <0.15 <0.15 <0.15
Na 9.0 8.14 7.9

Ni <0.08 <0.08 <0.08
Pb <0.08 <0.08 <0.08
Sb <0.0005 <0.0005 <0.0005
Se <0.0005 <0.0005 <0.0005
Si 2.11 2.07 1.97
Sn <0.2 <0.2 <0.2

Sr 0.226 0.211 0.215
Ti <0.0085 <0.0085 <0.0085
v <0.05 <0.05 <0.05
Zn 0.39 0.309 0.293




APPENDIX III TABLE 3

-~ 38 -

UNITED KENO HILL MINES - GRAB -
STATION 3 - WATER QUALITY DATA

(EXCLUDING METALS)

PARAMETER DAY 1 DAY 2 DAY 3
TEMPERATURE - - -
DISSOLVED OXYGEN 9.50 9.77 9.50
IN SITU pH - - -

LAB pH 7.7 7.7 8.0
LAB COND. (mhos/cm) 560 560 470

LAB DIL. COND. (mhos/cm) 105 103 104
COLOR (color units) 20 20 15
TURBIDITY (FTU) 3.5 3.0 2.6
NF RESIDUE (mg/1) <5 <5 <5

F RESIDUE (mg/1) 398 401 336
TOTAL ALKALINITY (mg/1 CaC03) 118 122 115
TOTAL HARDNESS (mg/1 CaC03) 251.0 277.0 237.0
TOC (mg/1) 4.0 5.0 5.0
TIC (mg/1) 26.0 28.0 26.0
TOTAL PO4-P (mg/1) 0.0109 0.0098 0. 0095
NOo-N (mg/1) 0.019 0.020 0.014
NO3-N (mg/1) 0.150 0.152 0.112
NH3-N (mg/1) 0.0659 0.0506 0.0229
S04 (mg/1) 162 151.3 123

CN (mg/1) <0.03 <0.03 <0.03
C1 (mg/1) 6.87 6.55 4,78
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APPENDIX III  TABLE 3 UNITED KENO HILL MINES - GRAB
STATION 3 - EXTRACTABLE METAL ANALYSIS
(ALL UNITS IN mg/1)

PARAMETER DAY 1 DAY 2 DAY 3

Al <0.09 <0.09 <0.09
As 0.0012 0.0016 0.0021
Ba 0.0508 0.0602 0.0499
Ca 77.1 86.0 72.0

Cd <0.01 <0.01 <0.01
Co <0.015 <0.015 <0.015
Cr <0.015 <0.015 <0.015
Cu <0.01 <0.01 <0.01
Fe 0.369 0.38 0.486
Hg <0. 00020 <0.00020  <0.00020
K 0.756 0.850 0.684
Mg 14.2 15.2 17.4

Mn 0.662 0.635 0.847
Mo <0.15 <0.15 <0.15
Na 5.28 6.02 7.9

Ni <0.08 <0.08 <0.08
Pb <0.08 <0.08 <0.08
Sb <0.0005 <0. 0005 <0. 0005
Se <0.0005 <0.0005 <0.0005
Si 2.01 2.00 1.85
Sn <0.2 <0.2 <0.2

Sr 0.179 0.185 0.215
Ti <0.0085 <0.0085 <0.0085
v <0.05 <0.05 <0.05

In 0.223 0.216 0.293
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APPENDIX III TABLE 4 UNITED KENO HILL MINES - GRAB -
STATION 4 - WATER QUALITY DATA
(EXCLUDING METALS)
PARAMETER DAY 1 DAY 2 DAY 3
TEMPERATURE - - -
DISSOLVED OXYGEN 10.0 9.78 9.85
IN SITU pH 8.10 8.00 8.20
LAB pH 7.7 7.8 7.9
LAB COND. (mhos/cm) 245 248 250
LAB DIL. COND. (mhos/cm) 106 105 74.0
COLOR (color units) 20 15 15
TURBIDITY (FTU) 1.9 1.9 1.5
NF RESIDUE (mg/1) <5 <5 <5
F RESIDUE (mg/1) 169 150 166
TOTAL ALKALINITY (mg/1 CaC03) 83.5 85. 3 87.6
TOTAL HARDNESS (mg/1 CaC03) 128.0 124.0 127.0
TOC (mg/1) 5.0 5.0 6
TIC (mg/1) 19.0 18.0 19.0
TOTAL PO4-P (mg/1) 0.0087 0.0088 0.0090
NO2-N (mg/1) <0.0050 <0.0050 <0.0050
NO3-N (mg/1) 0.0192 0.0187 0.0152
NH3-N (mg/1) 0.0075 0.0069 0.0064
S04 (mg/1) 40.8 38.2 38.8
CN (mg/1) <0.03 <0.03 <0.03
Cl (mg/1) 0.88 0.88 0.80
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APPENDIX III TABLE 4 UNITED KENO HILL MINES - GRAB
STATION 4 - EXTRACTABLE METAL ANALYSIS

(ALL UNITS IN mg/1)

PARAMETER DAY 1 DAY 2 DAY 3

Al <0.09 <0.09 <0.09
As 0.0010 0.0006 0.0009
Ba 0.046 0.0447 0.0465
Ca 35.5 34.5 35.3

Cd <0.01 <0.01 <0.01
Co <0.015 <0.015 <0.015
Cr <0.015 <0.015 <0.015
Cu <0.01 <0.01 <0.01
Fe 0.157 0.132 0.136
Hg <0.00020 <0.00020 <0. 00020
K 0.278 0.284 0.289
Mg 9.61 9.27 9.52
Mn 0.0457 0.037 0.0366
Mo <0.15 <0.15 <0.15
Na 1.04 0.966 0.991
Ni <0.08 <0.08 <0.08
Pb <0.08 <0.08 <0.08
Sb <0.0005 <0. 0005 <0.0005
Se <0.0005 <0.0005 <0.0005
Si 1.44 1.71 1.63
Sn <0.2 <0.2 <0.2

Sr 0.124 0.123 0.129
Ti <0.0085 <0.0085 <0.0085
v <0.05 <0.05 <0.05

In 0.051 0.04 0.065
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