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ABSTRACT

Water quality studies were conducted at the Equity Silver Mine in
July 1982 and July 1983. During the 1982 study the mine was having
difficulty controlling acid mine drainage. The 1982 results relative to
1983 indicate that during a period of poor acid mine drainage control the
water quality of receiving streams is severely impacted upon.
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SUMMARY

During the July 1982 survey the water quality of the creeks adja-
cent to the Equity Mine site were heavily impacted upon. The most noteable
effect was on Bessemer Creek with field pH levels of 5.2, mean total and
dissolved copper levels of 2000 and 1540 ug/1 respectively and total and
dissolved zinc levels of 1397 and 1210 ug/1 respectively. The mean total
cadmium concentration was 10.3 ug/1. The influence of Bessemer Creek was
detectable on Buck Creek just upstream of Goosly Lake. The July 1982 mean
total copper and mean total zinc levels of Foxy Creek downstream of the
mine site (91 ug/1 and 116 ug/1 respectively) were noteably higher than the
controls (4 ug/1 and 3 ug/1 respectively).

The July 1983 survey indicated that the influence of acid mine
drainage was much reduced. Bessemer Creek had elevated mean total and
dissolved copper (83 and 49 ug/1 respectively) concentrations and mean
total and dissolved zinc (192 and 131 ug/1 respectively) concentrations.
Bessemer Creek did not appear to have caused any elevation in copper or
zinc levels in Buck Creek.

The degree of some of the replicate variability noted in some of
the control station copper and zinc concentrations could make it difficult
to distinguish all but the most obvious impacts. This was more pronounced
in the 1982 survey. Further replicated sampling is required to determine
the extent of this variability.



1. INTRODUCTION

Equity Silver Mines is located approximately 33 km southeast of
Houston, B.C. (Figure 1). The mine began production in September 1980. In
November 1981 it was determined that waste rock at the mine site was gener-
ating acid and acid mine drainage was entering Bessemer Creek. The company
constructed a temporary acid mine drainage collection system in Spring 1982
and has continued to make improvements to the collection and treatment
system since then.

The Environmental Protection Service undertook monitoring
programs in July 1982 and July 1983 to assess the water quality of the
watersheds adjacent to the Equity mine site. This report presents the data
collected July 21-22, 1982 and July 18-19, 1983.
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2. = DESCRIPTION OF STUDY AREA

The Equity Mine site is centered on the Foxy Creek and Bessemer
Creek watersheds. Foxy Creek is a tributary of Maxan Creek which flows
into Bulkley Lake. Bessemer Creek is a tributary of Buck Creek upstream of
Goosly Lake. Buck Creek downstream of Goosly Lake flows into the Bulkley
River at Houston (Figure 1).

Seven creek stations were sampled during the surveys and three
stations were sampled on Goosly Lake. The sample stations are described in
Table 1 and are shown in Figure 1.



TABLE 1

EPS SAMPLE STATION DESCRIPTION

EPS STATION

CORRESPONDING
WMB STATION

DESCRIPTION*

Foxy Creek
F10 0400763 Approximately 30 m upstream of Lu
Creek diversion channel
F20 0400764 Approximately 45 m downstream of
Berzilius Creek diversion channel
Bessemer Creek
BS10 0700081 Approximately 2 km upstream of Buck
Creek confluence
Buck Creek
BK10 0400765 Upstream of Bessemer Creek influence,
approximately 540 m upstream of Buck
Creek road bridge
BK20 0400766 Approximately 15 m upstream of Goosly
Lake inlet, downstream of Bessemer
Creek confluence
BK30 0700085 Goosly Lake outlet at Buck Creek
BK40 0700086 Ferris Property approximately 11 km
downstream of Goosly Lake outlet
Goosly Lake
GL10 0700082 NE end of Goosly Lake
GL20 0700083 SE end of Goosly Lake
GL30 0700084 Mid Goosly Lake

*See Figure 1




3.  MATERIALS AND METHODS

3.1 Inorganics (excluding metals) and Temperature
Three grab samples were collected sequentially at the creek

stations. Single samples were collected with a Van Dorn water bottle at
four depths for each lake station in 1982 and three depths in 1983.

Field pH samples were measured with a Metrohm Model E588 pH
Meter. Samples for conductivity, turbidity, residue, sulfate, and pH were
collected in a 2.5 litre polyethylene sample bottle. These samples were
kept cool until analyzed at the EPS/DFO Cypress Creek Laboratory in West
Vancouver (Anon, 1979).

3.2 Total and Dissolved Metals and Hardness
Total metal samples were collected in a 200 ml acid washed poly-

ethylene sample bottle and preserved with 1 ml of nitric acid. Dissolved
metal samples were filtered on site through a 0.45 u cellulose nitrate
membrane filter into a 100 ml acid washed polyethylene sample bottle and
preserved with 0.5 ml of nitric acid. Total and dissolved metals were
analyzed by Inductively Coupled Argon Plasma (ICAP) Atomic Emission
Spectrophotometry (Anon, 1979). For copper, lead, and cadmium, if the
concentration was below the ICAP detection 1imit the sample was re-analyzed
by flameless (graphite furnace) Atomic Absorption Spectrophotometry (AAS)
to obtain a lower detection 1imit (Anon, 1979). Arsenic was analyzed using
an ICAP hydride method {Anon, 1979).

Total hardness was computed automatically from the dissolved
metal sample. Creek temperature was measured with a pocket thermometer.
Temperature profiles of Goosly Lake were not measured.

L1



4. OBJECTIVES FOR THE PROTECTION OF FRESHWATER AQUATIC LIFE

For evaluation purposes, the concentrations of specific metals
can be compared to recommended Environment Canada objectives (Reeder, 1979)
for the protection of freshwater aquatic life. The reader should consider
the rational for the development and use of these objectives.

An objective is a designated concentation of a constituent that
when not exceeded, will protect an organism, a community of organisms, a
prescribed water use, or a designated multiple-purpose water use with an
adequate degree of safety (Reeder 1979). Objectives represent scientific
judgements based upon the best available information relevant to Canadian
surface waters on the relationships between toxic substances and water use
and on the concentration-effect relationships between toxic substances and
biological or environmental receptors. They should not be used as absolute
values for water quality but with considered judgement and with an under-
standing of their development. The judgement in their use should include a
thorough knowledge of the natural quality of the water under consideration,
the kinds of organisms it contains and the local hydrological conditions.
The Environment Canada objectives are based on a total metal concentration
for the following reasons: (1) adequate toxicity data are not available
for most chemical species; (2) toxicities of many metal constituents in
water correlate well with the "free ion" concentraton but methods for
measuring "free ion" concentrations routinely are not presently available;
(3) many constituents enter the water system adsorbed on, or adsorbed in,
particulate matter and are subsequently released to the water by chemical,
physical, and microbial action and (4) at the present time there is
insufficient information available to allow the determination of the
fraction of toxicants present in the suspended matter which is biologically
available, thus "total" will represent a maximum limit for the biologically
available material.
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-
5. RESULTS AND DISCUSSION
-
5.1 Creek Samples
The main difference between the July 1982 and July 1983 results
is the obvious influence of acid mine drainage. During the 1982 survey -
period the mine was having difficulty controlling the acid water.
A summary of mean water quality for the creek stations is -

reported in Tables 2 and 3. Individual replicate results are reported in
Appendix I.

-
5.1.1 1982 Creek Results. The impact of acid mine drainage on
Bessemer Cr. water quality (BS10) was evident on July 21, 1982. The field =
pH of Bessemer Cr. was 5.2 and the laboratory result was 4.6 (Table 2).
The negative influence of Bessemer Cr. on Buck Cr. (BK20) water quality was -
also apparent (Table 2 and 3). For example, Bessemer Cr. had a mean total
copper concentration of 2000 ug/1 on July 21, 1985 (Table 3). This was L
reflected by a mean concentration of 115 ug/1 at BK20 compared to 1 ug/1 at
the control BK10. For Buck Cr. stations BK10 and BK40 the dissolved copper -
results are unexplainably higher than the totals (Appendix 1). For zinc,
Bessemer Cr. (BS10) had a mean total zinc concentration of 1397 ug/1. )
Buck Cr. station BK20 had a mean total zinc concentration of 75 ug/1 "
compared to 4 ug/1 at the control BK10 (Table 3).

-

On July 21, 1982 the influence of mine drainage was also evident
on Foxy Creek. For example, Foxy Cr. downstream of the mine property (F20)
had a mean total copper concentration of 91 ug/1 compared to 4 ug/1 at the -
control F10 (Table 3). For total zinc, station F20 had a mean concentra-
tion of 116 ug/1 compared to 3 ug/1 at the control F10.

Cadmium was only detectable in the Bessemer Cr. samples. The
mean total cadmium concentration of 10.3 ug/1 at BS10 was lower than the
mean dissolved cadmium concentraiton of 13.3 ug/1 (Table 3). The highest
mean conductivity (650 umhos/cm), turbidity (475 FTU's), total residue
(851 mg/1), non-filterable residue (373 mg/1), sulfate (278 mg/1), and ‘
hardness (255 mg/1 as CaC03) levels were recorded in Bessemer Creek
(Tables 2 and 3). :
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TABLE 2 MEAN WATER QUALITY OF FOXY CREEK, BESSEMER CREEK AND BUCK CREEK,
JULY 21/22, 1982 AND JULY 18/19, 1983
[Inorganics (excluding metals) and Temperature]
PARAMETER PARAMETER
JULY 1982 JULY 1983 JULY 1982 JULY 1983
STATION STATION
X S.D. X S.D. X S.D. X S.D.
CONDUCTIVITY (umhos/cm) SULFATE (mg/])
F10 60.6 | 0.3 41.6 0.0 F10 12.1 0.0 3.8 03
F20 126 0.6 73.8 0.0 F20 37.7 0.2 12.8 0.1
BS10 650 5.8 543 0.0 BS10 278 2.9 | 203 1.5
BK10 102 1.0 89 0.0 BK10 4.5 0.1 5.2 0.2
BK20 215 0.6 147 1.7 BK20 60.7 0.3 28.8 0.4
BK30 100 0.0 106 0.6 BK30 15.3 0.3 16.9 0.2
BK40 61 0.0 78.1 0.0 BK40 4.3 0.3 9.9 6.3
TURBIDITY (FTU) pH (laboratory)*
F10 3.2 | 0.7 0.2 0.0 F10 6.8 7.0 -97.1
F20 35.7 | 1.1 1.0 0.3 F20 6.8 - 6.9 7.3
BS10 475 0.0 4.8 0.0 BS10 4.6 7.4 - 7.5
BK10 2.0 1 0.3 1.1 0.0 BK10 6.8 -7.0 7.4
BK20 7.4 1 0.1 1.4 0.1 BK20 7.0 7.0 - 7.2
BK30 0.9 § 0.1 0.6 0.1 BK30 7.3 7.5
BK40 7.5 ] 0.0 1.5 0.0 BK40 7.5 7.6
TOTAL RESIDUE (mg/1) pH (field)*
F10 79 2.0 71 12.9 F10 7.1 - 7.3 7.3 - 7.5
F20 160 1.5 81 4.6 F20 7.1 - 7.3 7.7 - 7.7
BS10 851 9.2 430 0.6 BS10 5.2 7.8
BK10 101 1.7 102 2.6 BK10 7.3 -17.5 7.6 - 7.7
BK20 174 0.0 138 3.1 BK20 7.4 - 7.6 7.1 - 7.3
BK30 109 3.5 99 2.3 BK30 7.7 - 7.9 8.1 - 8.2
BK40 104 2.1 89 1.0 BK40 7.7 8.4
NON-FILTERABLE RESIDUE (mg/]) TEMPERATURE (°C)
FIo [ <5 |00 |<5 | 0.0 F10 7.0 10
F20 45 1.5 <5 0.0 F20 7.5 12
BS10 373 6.5 12 1.7 BS10 8.0 12.5
BK10 <5 0.0 <5 0.0 BK10 - 13
BK20 7.3 ] 2.1 <5 0.0 BK20 10.0 14
BK30 <5 0.0 <5 0.0 BK30 15.0 19
BK40 22 0.0 <5 0.0 BK40 12.5 16
*range
NOTE: n = 3, detection limit used in mean calculation, see Appendix I for

tabulated data
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TABLE 3 MEAN WATER QUALITY OF FOXY CREEK, BESSEMER CREEK AND BUCK CREEK,
JULY 21/22, 1982 AND JULY 18/19, 1983
(Total and Dissolved Metals and Hardness)

PARAMETER PARAMETER
JULY 1982 JULY 1983 JULY 1982 JULY 1983
STATION STATION

X S.D. X S.D. X S.D. X S.D.

HARDNESS {mg/1 as,CaC03) TOTAL CADMIUM (ug/1)
F10 26.1 .3 19.7 .3 F10 < 0.6 .0 < 0.5 .0
F20 53 .7 34.2 .1 F20 < 0.6 .0 < 0.5 .0
BS10 255 1.2 256 1.5 BS10 10.3 .6 1.7 .2
BK10 50.2 1.2 47.4 .5 BK10 < 0.6 .0 < 0.5 .0
BK20 90.3 1.8 72.1 2.0 BK20 < 0.6 .0 < 0.5 .0
BK30 42 .6 .2 47.7 4 BK30 < 0.6 .0 < 0.5 .0
BK40 26.2 .2 34.2 .2 BK40 < 0.6 .0 < 0.5 .0

TOTAL ALUMINUM {(mg/1) D]SSOLVED CADMIUM (ug/1)

F10 .59 .02 .23 .03 F10 < 0.5 .0 < 0.5 .0
F20 2.59 .25 .30 .02 F20 < 0.5 .0 < 0.5 .0
BS10 19.0 .59 1.28 .03 BS10 13.3 6 1.5 .1
BK10 .23 .04 .34 .13 BK10 < 0.5 .0 < 0.5 .0
BK20 .69 .08 .12 01 BK20 < 0.5 .0 < 0.5 .0
BK30 .10 .01 .06 .01 BK30 < 0.5 0 < 0.5 .0
BK40 .95 .04 .28 .02 BK40 < 0.5 0 < 0.5 .0

DISSOLVED ALUMINUM (mg/1) TOTAL CALCIUM (mg/1)
F10 .14 .01 .10 .01 F10 5.8 1 4.5 .2
F20 .08 .01 .08 .00 F20 14.5 1 9.4 .1
BS10 1.68 .02 .15 01 BS10 69.9 2 712.4 .2
BK10 < .05 .00 .08 .01 BK10 13.1 2 12.0 .2
BK20 .07 .01 | < .05 .00 BK20 24.7 3 18.3 .5
BK30 < .05 .00 | < .05 .00 BK30 11.7 1 12.6 .2
BK40 .05 .01 .05 .01 BK40 6.7 0 8.1 .1

TOTAL ARSENIC (ug/1) DISSOLVED CALCIUM (mg/1)

F10 < 0.5 .0 - - F10 6.0 .1 4.7 .1
F20 7.3 .8 - - F20 14.3 .2 9.6 .0
BS10 82.2 2.6 - - BS10 67.7 .2 76.3 4
BK10 1.5 .6 - - BK10 13.3 4 12.7 .2
BK20 2.0 .1 - - BK20 24.7 .5 19.9 .5
BK30 0.7 .3 - - BK30 11.5 .1 12.9 .1
BK40 < 0.5 .0 - - BK40 6.2 .0 8.3 .1

NOTE: n = 3, detection limit used in mean calculation, see Appendix I for
tabulated data
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TABLE 3 CONTINUED
PARAMETER PARAMETER
JULY 1982 JULY 1983 JULY 1982 JULY 1983
STATION STATION
X S.D. X S.D. X S.D. X S.D.
TOTAL CHROMIUM (yg/1) TOTAL , IRON (ug/1)

F10 <6 0 <5 0 F10 534 26 186 6
F20 <6 0 <5 0 F20 2710 190 279 33
BS10 13 3 <5 0 BS10 25600 600 1210 20
BK10 <6 0 <5 0 BK10 830 67 727 145
BK20 <6 0 <5 0 BK20 1580 130 1100 100
BK30 <6 0 <5 0 BK30 265 20 168 10
BK40 <6 0 <5 0 BK40 1170 40 447 11
SSOLVED CHROMIUM (ug/1) DISSOLVED IRON {ug/1)

F10 <5 0 <5 0 F10 165 38 105 3
F20 <5 0 <5 0 F20 119 7 88 6
BS10 <5 0 <5 0 BS10 1590 30 133 3
BK10 <5 0 <5 0 BK10 478 8 430 5
BK20 <5 0 <5 0 BK20 502 27 850 59
BK30 <5 0 <5 0 BK30 130 19 101 1
BK40 <5 0 <5 0 BK40 176 15 171 19
TOTAL CQPPER (ug/1) TOTAL  LEAD (ug/1)

F10 4 3 <1 0 F10 <1 0 <1 0
F20 91 0 2 0 F20 <1 0 <1 0
BS10 2000 10 83 2 BS10 <1 0 <1 0
BK10 1 0 <1 0 BK10 <1 0 <1 0
BK20 115 2 <1 0 BK20 <1 0 <1 0
BK30 8 6 2 1 BK30 2 2 <1 0
BK40 2 0 <1 0 BK40 <1 0 <1 0
1SSOLVED ,COPPER (ug/1) DISSOLVED LEAD (ug/1)

F10 2 1 <1 0 F10 <1 0 <1 0
F20 58 2 2 1 F20 <1 0 <1 0
BS10 1540 12 49 1 BS10 <1 0 <1 0
BK10 7 8 <1 0 BK10 <1 0 <1 0
BK20 76 3 <1 0 BK20 <1 0 <1 0
BK30 9 3 2 1 BK30 <1 0 <1 0
BK40 4 2 <1 0 BK40 <1 0 <1 0

NOTE: n = 3, detection 1imit used in mean calculation, see Appendix I for

tabulated data
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TABLE 3 CONTINUED
PARAMETER PARAMETER
JULY 1982 JULY 1983 JULY 1982 JULY 1983
STATION STATION
X S.D. X S.D. X S.D. X S.D.
TOTAL MAGNESIUM (mg/1) TOTAL MOLYBDENUM (ug/1)
F10 2.5 .1 1.8 0 F10 <6 0 <5 0
F20 4.3 .0 2.4 .0 F20 <6 0 <5 0
BS10 19.2 .1 14.7 .3 BS10 7 2 <5 0
BK10 3.8 .1 3.4 .1 BK10 <6 0 <5 0
BK20 6.5 .1 4.8 .1 BK20 <6 0 <5 0
BK30 3.3 .0 3.6 .1 BK30 <6 0 < 5 0
BK40 2.7 .0 3.2 .0 BK40 <6 0 <5 0
DISSOLVED MAGNESIUM (mg/1) DISSOLVED MOLYBDENUM (ug/1
F10 2.4 .0 1.7 .1 F10 6 2 <5 0
F20 3.8 .1 2.3 .0 F20 <5 0 <5 0
BS10 15.7 .1 14.4 .1 BS10 <5 0 <5 0
BK10 3.8 .1 3.4 .0 BK10 <5 0 <5 0
BK20 6.4 .1 4.9 .1 BK20 <5 0 <5 0
BK30 3.2 .1 3.6 .1 BK30 <5 0 <5 0
BK40 2.4 .0 3.1 .0 BK40 <5 0 <5 0
TOTAL MANGANESE (ug/1) TOTAL NICKEL (mg/1)
F10 17 0 9 0 F10 < .02 .00 < .02 .00
F20 230 1 15 0 F20 < .02 .00 < .02 .00
BS10 3183 12 626 11 BS10 .18 .02 .06 .01
BK10 68 7 46 13 BK10 < .02 .00 < .02 .00
BK20 252 9 108 10 BK20 < .02 .00 < .02 .00
BK30 19 1 12 0 BK30 < .02 .00 < .02 .00
BK40 73 1 29 0 BK40 < .02 .00 < .02 .00
D]SSOLVED MANGANESE (ug/1) DJSSOLVED NICKEL (mg/1)
F10 10 5 5 1 F10 < .02 .00 < .02 .00
F20 169 3 8 0 F20 < .02 .00 < .02 .00
BS10 2860 17 644 5 BS10 .15 .01 .06 .00
BK10 53 14 26 2 BK10 < .02 .00 < .02 .00
BK20 223 6 112 8 BK20 < .02 .00 < .02 .00
BK30 6 1 2 0 BK30 < .02 .00 < .02 .00
BK40 12 0 17 0 BK40 < .02 .00 < .02 .00
NOTE: n = 3, detection 1imit used in mean calculation, see Appendix I for

tabulated data
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TABLE 3 CONTINUED
PARAMETER PARAMETER
JULY 1982 JULY 1983 JULY 1982 JULY 1983
STATION STATION
X S.D. X S.D. k3 S.D. i3 S.D.
TOTAL STRONTIUM (ug/1) TOTAL TJTANIUM (ug/1)

F10 69 1 48 1 F10 23 1 9 1
F20 283 1 182 2 F20 80 10 11 1
BS10 1536 6 3290 101 BS10 369 22 22 1
BK10 127 6 130 3 BK10 4 1 12 5
BK20 356 4 289 12 BK20 9 3 5 0
BK30 132 1 158 5 BK30 2 1 <2 0
BK40 58 0 77 1 BK40 50 3 15 1
DISSOLVED STRONTIUM (ug/1) DJSSOLVED TITANIUM (ug/1)

F10 71 0 50 1 F10 <2 0 3 1
F20 289 7 185 2 F20 <2 0 <2 0
BS10 1573 15 3573 42 BS10 <2 0 <2 0
BK10 137 8 144 8 BK10 <2 0 <2 0
BK20 385 12 322 12 BK20 <2 0 <2 0
BK30 138 0 159 3 BK30 <2 0 <2 0
BK40 55 1 75 1 BK40 <2 0 <2 0
TOTAL ,ZINC (ug/1)

F10 3 1 <2 0
F20 116 1 <2 0
BS10 1397 6 192 2
BK10 4 3 <2 0
BK20 75 8 <2 0
BK30 10 7 2 1
BK40 7 7 <2 0
DISSOLVED ZINC (ug/1)

F10 3 0 4 3
F20 81 4 3 0
BS10 1210 0 131 1
BK10 5 5 <2 0
BK20 53 1 2 1
BK30 5 2 <2 0
BK40 <2 0 <2 0

NOTE: n = 3, detection 1imit used in mean calculation, see Appendix 1 for

tabulated

data
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There were a few unusual results in the 1982 data set. For
copper, there was a large variability in total copper concentrations at F10
(< 1-6 ug/1) and dissolved copper at BK10 (2-16 ug/1) (Appendix I). For
zinc, there was a large variability in total zinc at BK10 (< 2-8 ug/1) and
BK40 (3-16 ug/1). For dissolved zinc there was a large variability at BK10
(< 2-10 ug/1).

5.1.2 1983 Creek Results. The extreme contamination of
Bessemer Cr. by acid mine drainage in July 1982 was not evident in July

1983. The field pH of Bessemer Cr. was 7.8 while the laboratory pH was 7.4
(Table 2). While Bessemer Cr. (BS10) had high mean total copper and zinc
concentrations (83 ug/1 and 192 ug/1 respectively) this was not reflected
in Buck Cr. (BK20) water quality results (Table 3). During the 1983 sur-
vey, copper and zinc contamination of Foxy Creek by mine drainage was not
evident (Table 3). Cadmium was only detected at station BS10 and the mean
total concentration was 1.7 ug/1. There was a large variability in the
dissolved zinc concentrations at station F10 (< 2-8 ug/1) (Appendix I).

5.1.3 Water Quality Objectives Comparison. Environment Canada
(Inland Waters Directorate) has published recommended surface water quality

objectives for aquatic life (Reeder, 1979). Stations that exceeded these
recommended objectives are reported in Table 4. The Department of
Fisheries and Oceans have had water quality criteria prepared for the
assessment and screening of water quality supplies for salmonid hatcheries
(Sigma, 1983). Stations that did not meet these levels are reported in
Table 5. The reader is advised to refer to both reports for a complete
discussion on the use and development of the recommended levels.

5.2 Goosly Lake Samples

The range of water quality values for Goosly Lake on July 22,
1982 and July 19, 1983 are reported in Table 6. The individual sample
results are reported in Appendix II. As temperature profiles were not

A
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taken it is not possible to determine concentration gradients relative to a
thermocline.

The July 1982 samples were collected during a period of strong
acid mine influence on Bessemer Creek and Buck Creek just upstream of
Goosly Lake. The results in general appear to indicate values are similar
to those in July 1983 when acid mine drainage was not evident. Those
results that do appear to be elevated in 1982 relative to 1983 include
total aluminum, total and dissolved copper, total and dissolved iron and
total and dissolved zinc (Appendix II). For copper in 1982, the dissolved
values are generally higher than the total values.

There are several unusual values in the 1982 and 1983 data sets.
For 1982, at station GL30 (5 m) the dissolved chromium (28 mg/1) and
dissolved iron (220 ug/1) appear to be unexplainably high (Appendix II).
For 1983, at station GL10 (8 m) the high turbidity (2.5 JTU's) may indicate
the sampler disturbed the bottom sediments. The only metal results that
support this premise are high total and dissolved manganese (Appendix I1).
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TABLE 4 RECOMMENDED SURFACE FRESHWATER QUALITY OBJECTIVES* FOR AQUATIC LIFE
CONSTITUENT OBJECTIVE CONCENTRATION STATIONS THAT EXCEEDED OBJECTIVE
(ug/L) (as Total) 1982 1983
Arsenic 50 - BS1I0 x = 82 - not sampled
Cadmium 0.2 - BS10 x = 10.3 - BSI0 x = 1.7
- Other stations < 0.6 - Other stations < 0.5
Chronium 40 - -
Copper 2 -Fl0x =4, F20 x = 91 - BSI0 x = 83
- BS10 x = 2000 _
- BK20 x = 115, BK30 x = 8
Lead 5 {hardness < 95 mg/L as CaC03) - -
10 (hardness > 95 mg/L as CaL03; waters
with sensitive species of fish
3 (hardness > 95 mg/L as CaC03;
sensitive species of fish absent)
Mercury 0.1 (to protect consumers of fish) - not sampled - not sanpled
0.2 (where fish not eaten)
Nickel 25 (soft water) - -
250 (hardness > 95 mg/L as CaCO3)
Selenium 10 - not sampled - not sanpled
Silver 0.1 - not sarpled - not sanpled
Zinc 50 (hardness 0-120 mg/L as CaL03) - F20 x = 116 (BS10 X = 192
100 (hardness 120-180 mg/L as CaC03) - BSIO x = 1397 but hardness was
200 (hardness 180-300 mg/L as CaC03) - K20 x=75 256 mg/1 as CaL03)

30 (hardness > 300 mg/L as CaCO3)

*Format modified after Reeder, 1979
NOTE: Refer to Table 3 for station hardness
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TABLE 5 WATER QUALITY PARAMETER SCREENING TABLE FOR SALMONID HATCHERIES*
FISH CULTURE RECOMMENDED SCREENING STATIONS THAT DO NOT MEET SCREENING LEVEL
PARAMETERS LEVELS
July 1982 July 1983
Alkalinityl > 15 mg/L as C&L03 - not sarpled - not sampled
Hardness? > 20 mg/L as CaC03 - -
7.2 t0 8.5 - BS10 pH = 5.2 _ -
Suspended Solids? | < 3 mgA -F0 X =45 - BSI0X = 12
- BSI10 x = 373 (detection 1imit 5 mg/1)
-BK20 x=7.3
- BK40 x = 22
(detection 1imit 5 mg/1)
METALS MAXIMM HARDNESS STATIONS THAT DO NOT NEED SCREENING LEVEL
ACCEPTABLE
LEVELS
(ug/L) (mL CLR) July 1982 July 1983
Aluminum (total)® 100 - A1l stations except BK30 | - ATl stations except BK30
exceeded this level exceeded this level
Cadmium (dissolved) 0.3 10 - BS10 x = 13.3, all other | - BSIO x = 1.5, all other
0.4 - 50 stations < 0.5 stations < 0.5
0.5 - 100
0.75 - 300
Chromrium (total) 40 - -
Copper (dissolved) 2 -10 -2 7__= 58 (BS10 X = 49 but x hard-
5 -5 - BSI0 x = 1540 ness was 25 mg/L as
11 -5 |[-BK0X=76 CaL03)
22 - 120
64 - 300
Iron (total)® 300 - A1l stations except BK30 | - A1l stations except F10
exceeded this level and BK30 exceeded this
level
Mercury (total) 0.2 - not sampled - not sampled
Manganese (total)® | 100 - F20X = 230 - BSI0 X = 626
- BSI0 x = 3183 - BK20 x = 108
- BK20 x = 252 '

CONTINUED. ..
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TABLE 5 CONTINUED
METALS MAXIMM HARDNESS STATIONS THAT DO NOT MEET SCREENING LEVEL
ACCEPTABLE
LEVELS
(ug/.) (mg/L C&L03) July 1982 July 1983
Nickel (total) 45 - <150 - -
250 -> 15
Lead (total) 4 0-35 - -
10 -7
25 75 - 150
50 150 - 300
100 300
Selenium (total) 50 - not sampled - not sampled
Silver (dissolved) 0.1 0 - 150 - not sampled - not sampled
0.15 150 - 300
Zinc {dissolved) 15 -10 -FOx=81 (BSIO X = 131 but X hard-
35 -25 -BSI0 x =1210 ness was 256 mg/1 as
66 -5 (BK20 x = 53 but x hard- CaC03)
121 - 100 ness was 90 mg/1 as
31 - 300 CL0)3)

*Format modified from Sigma, 1983

NOTE: Refer to Table 3 for hardness

IThis is a suggested minimm level of alkalinity to buffer pH changes in rearing ponds.

2This is a suggested minimum level of hardness to reduce risks of toxic effects of metals, Tow pH and poor

fish health. Although insufficient data area available to establish specific criteria for hardness, the

importance of hardness (the divalent metallic cations CaZt,

of metals, Tow pH, total gas pressure, and nitrite has been documented.

MgZt and others) in reducing the toxic effects

3A minimum inflow pH of 7.2 rekes some allowance for the pH reduction due to COp respiration in a rearing

pond.

CO2 and fish loading density.

Inflow pH criteria should be evaluated on site-specific basis with consideration of alkalinity, free

4The characteristics of the suspended solids should be carefully considered. For exanple, some materials
(i.e. iron hydroxide precipitates) are toxic at lower concentrations than 3 mg/L.

SAnalyses for total aluminum, iron, and manganese frequently result in high metal concentrations (exceeding
the screening levels) if the water sarple contains a significant quantity of suspended silt or clay. These
mineral forms of the metal are essentially non-toxic. However, aluminum, iron and manganese precipitates
are toxic. Their presence should be investigated if the total metal levels are high and the inert mineral

fraction of the suspended solids appears to be relatively Tow.

L

L
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APPENDIX 1

EQUITY SILVER
- RECEIVING WATER QUALITY DATA FOR CREEKS

L

LU

L



- 22 -

1°8L 1°8L 1°8L 0°19 0°19 0°19 ovid
90T 901 601 001 001 001 4 0exg
g1 81 811 S1¢ ST1¢ 91¢ 02ig
0°68 0°68 0°68 ¢01 €01 101 01X

yo94) jyong
£vs £vs £vs Lv9 LS9 LY9 01s4d

49947 JIWISSIY

8 €L 8°€L 8° €L TA ! 91 921 0¢4
9° ¥ 9°1¢v 9°1v 09 0°19 09 014

39349 Ax04

€ I 1 £ 4 T £ 4 1 £ e 1
JIVIT 143 J1VIIdIY EINMIREEL 31VI1143Y NOILVIS
€861 ‘61 ALnp €861 ‘81 Anp 2861 ‘22 Anp 2861 ‘1¢ Anp

(wo/soyun - A3LAL3ONPUO)) JIBliRUR(

S333¥) Y04 VIVQ ALITVAO ¥Y31VM ONIAIIIIY - YIANIS ALINO3 I XION3IddV



- 23 -

B | | & F3 | ] ! | [ F - ) 3 F 2
J
61 G'1 G°1 G L G L 6L Ovdd
G0 L0 L0 0°1 0°1 8°0 0ENg
€1 G'1 G'1 G (L v L b L 02xg
11 "1 1°1 L1 £°2 0°2 01Ng
Ao8d) 3ong
8t 8t 8 b SLY SLb SLY 0154
N93U) A3WISSIAY
8°'0 8°0 €1 0°SE 0° L€ 0°G¢ 024
2°0 2°0 2°0 L2 0t 0°¢ 014
yoou) Axo4
£ 2 1 £ 2 1 £ 2 1 £ 2 1
31VI11d3 31VI11d3Y 31v)1143Y 31YI1dN NOILVLS
€861 ‘61 ALnC £861 ‘81 ALnp 2861 ‘22 Anp 2861 ‘12 ALne
(L4 - A31pLguny) Jd3sueded
SN33YD Y04 VIVA ALITVNAO Y3ILVM ONIAIIDIY - ¥3ANIS ALINOI I XION3ddv



- 24 -

06 88 68 901 S01 201 ovxg
86 201 86 901 ell 601 ogxg
1§21 GET LET 172! 1774} 174 02xd
601 101 001 001 001 €01 0Txd
%9949 }ong
ocY YA 0ty 998 918 298 01S4d
394 LJUISSIY
¥8 ¥8 9L 191 091 851 024
99 29 98 LL 6L 18 014
yoau) Ax04
€ I 1 € 4 1 £ rA 1 £ 4 f
JLVIIdY 31VII4d 1VIINdY EFRMIRTED NOILVLS
€861 ‘61 Ainp £861 ‘81 ALne 2861 ‘22 A|np 2861 ‘1¢ Anp
(L/bw - anpLsay (e30L) JIjaweded
S333¥I Y04 VIVA ALITVNO Y3ILVM ONIAI3I3Y - YIATIS ALINO3 I XION3ddY
| | L " | L] " . ' ¥ | |



L
-
L L
-
-
L
Ll
L
L.
-
-
-
LT
-
L g
=
Lo
-

S > g > g > 2l 22 2l ovxg
G > S > S > S > g > g > oedg
S > G > S > G > 6 8 02xd
S > S > G > S S > § > 01xd

%3349 }ong
1Al 11 11 viE L9€ 08¢ 01s4d

A994) JoWISS3Y

- 25 -

S > S > § > 17 9v St 024
G > g > S > § > S S > 014
%8347 Axo4
£ 4 1 £ I 1 € 4 1 £ l I
EINMIQLEL EFLMIREEL 31VIId3Y EINMIREEL ! NOILYiS
€861 ‘61 Ainp €861 ‘81 Ainp 2861 ‘2z Ainp 2861 ‘12 Anp

(L/6w - anpLsay 9|qe4a3 L L4-UON) Jajauweded

SHI3YI ¥0J Viva ALITVAO Y3ILYM ONIAIZIIY - Y3IATIS ALINO3 I XIGN3dd



-2 -

‘9 9 TANAL 9°Y 0t £ v Obxd
A 6°91 L°91 1°61 1°61 LGl 0cxd
X 5°82 1°S 509 609 0°19 0exd
6° L2 1°s AR vy S°v 9°v 0lxg

y@94) Yong
102 ¥0Z £0¢ 08¢ §L¢ 08¢ 01s4d

N934) UBWISSIY

JARAY A 821 9° Lt 6°LE L LE 024
6°¢ g€ 0 v 1°21 1721 1°21 014

}934) Ax04

4 1 € A 1 € I 1 £ e 1
31vJ1dN 31vIIdN 31v31143d 31vJ11d3y NOILVLS
€861 ‘61 ALnp €861 ‘81 Ainp 2861 “2¢ Anp 2861 ‘12 ALnp
(L/bw - 93e4|NS) J3jaweued
SH33YD Y04 VIV ALITVNO YILVM ONIAI3I3Y - '¥3ANIS ALINO3 I XIAN3ddY



- 27 -

3 | H | 5 E & s & - #
9°L 9° L 9°L S L G L S L ovxg
G L 5L L €L €L 1A oeNg
0°L AN 2L 0°L 0°L 0°L 0éxg
v L VL 0°L 8'9 89 0Tig

¥9ad) }ong
G L L 9y 9y 9y 01S9g

48949 JUBWSSSAY

€L £°L €L 6°9 8°9 8°9 0¢4
1°L 0°L 0°L 8°9 8°9 8°9 0td

3394) Ax04

£ I 1 4 1 l £ l 1
JLVIIdN J1VII11d4Y 31vI17d3Y J1vII1d3Y NOILlVLS
€861 ‘61 ALnp €861 ‘81 Anp 2861 ‘22 Ainp 2861 ‘12 Ane
(A403eua0qe| - Hd) Jajauweded
SX33Y¥) Y04 VIVA ALITVNO Y3ILVM ONIAIIIIY - ¥IATIS ALINO3 1 XIAN3dd'




b8 v'8 v°8 L L Ll Ll ovxg
FAR:] 2'8 1°8 6°L Ll L L 0ENg
rAN €L 1°L v L 9°( q° L 0Zxd
L°L 9/ L°L VL 5L €L 0TAd
¥2949 3}ong
8°L 8°L 8°L ¢S P PAR" 01s9d
N99d) JBWISSIY
]
(¢ o]
N
1 L°L L°L 9° L AN £°L 1°L 0c4
v L 9°L €L 1°L €L PAN ] 014
N93u] Ax04
€ b4 T € e 1 € b4 1 £ A 1
31YI11d43Y 31VII1143d 3ivIId3 31v31d3Y NOILVLS
€861 ‘61 ALnp €861 ‘81 Anp 2861 ‘22 Anp 2861 ‘12 Anp
(P4 - HA) ua38weded
SA3I3YD Y04 Viva ALITVNO ¥ILVM INIAIIIIY - YIANUS ALINO3 I X1QGN3ddv
) | ) | | ) ] | ] ] L | ] ¥ | . L ] L | ] |



- 29 -

| 3 2 ) F1 ] B 3 ] L L - H - -
91 91 91 G 21 G'e1l G2l Obd
61 61 61 61 61 Gl 0ENd
1 p1 b1 01 01 01 0cxd
£1 €1 £1 - - - 0Txg
}9347 qong
G- 21 621 G°21 8 8 8 01s9
Y994 AJWISSIAY
21 21 21 G/ G L G L 024
01 01 01 L L L 014
Jyaau) Axo4
2 1 £ 2 1 £ 2 1 £ 2 1
31VI114Y 3LYI1dY 31VI1d Y 31v21143Y NOILYLS
€861 ‘61 ALNC £861 ‘81 ALne 2861 ‘22 Anp 2861 ‘12 Anp
(Do - 94njeuadws)]) J33aueaeq

I XIAN3ddV

SAIYD Y04 YiVA ALITVAO Y3ILYM INIAIIIIY - ¥3IANS ALINO3



- 30 -

1" b€ " v e 92 292 €92 ovXg
€ Ly 8° Lt 8Y v 2b g 2v 9°2v 0ENg
b el 8°69 1€ 6°06 L°16 2°88 02xg
6° 9 ve LY 8° 1Y 6°6b 1°6¥ 1§ 0TNg
%2949 }ong
552 952 852 ¥52 52 952 0158
v_wwLu 49uassSag
€ pE 1°vg € v L°€S 82§ - 25 024
v 61 6°61 8 61 8" 62 92 92 014
19949 Ax04
£ 4 1 £ 2 1 € 2 1 ¢ 2 1
31VD11d3Y 31¥917d3Y 31¥211d3Y 31¥211434 NOTLVLS
€861 ‘61 ALne €861 ‘81 ALnp 2861 “22 Aine 2861 ‘12 ALne
(€0ge) L/Bw - ssaupaeq (e30L) 43laueded
SY3340 404 VIVA ALIIVAO ¥3LVM ONIAI3I3Y - ¥3ATIS ALINO3 T XION3ddV
v v ) ) ) ) ] ) . ' .



- 31 -

L
»
-
-
[
[
-
-
L
[
-
L L
[
L

|

8¢° 9¢° 6¢° £6° 0°1 26’ ovig
G0° G0°* > L0° o1* 60° 11° 0exd
et AN 1 §9° £€9° 8L° 02id
6t° T Le 61° €e” Le 01Nd

3934 ] )yong
0€° 1 o€ 1 Ge'1 v'el €81 ¢°61 01s4

}994 9 ASWISSIY

o€ 4% 62’ 0€°¢ vi*¢ <L ¢ 024
0¢ 9¢° £e’ 8G° 19° 6G° 014

Noau ) Ax04

€ A 1 € A 1 £ l 1 € l 1
31VIIdN J1VIId N 31VIIdN 31VYI11d3d NOILV1S
€861 ‘61 ALnp €861 ‘81 ALnp 2861 ‘22 ALne 2861 ‘12 ALnp

(L/6w - |y Le30]) J33awedsed

SM33YI Y04 v1iVa ALITVND ¥3LVM ONIAIIOIY - ¥3IATIS ALIND3 I XION3dd\



- 32 -

S0° 90° S0° §0° §0° > 90° ovid
50° S0° > S0° S0° S0 > Su* > uexd
S0° S0° > | S0 90° LO° 80° ueid
LO°® 60° L0°® S0° > su° > S0° uixd
39947 }ong
ST* 91" St° 9°1 01 L9°1 u1sd
%99U) JIWISSIAY
80° 80° 80° 80° 60° 80° 0¢d
otr° |9 & o1’ 148 128 q1° otd
399a4) Ax04
€ I 1 £ l I £ 4 I £ 14 1
AIVITd ALVIT Y EIRMIREEY. 31v31d3Y NOILVLS
€861 ‘61 Ainp €861 ‘81 ALnp 2861 ‘g2 Ainp 286l ‘1¢ Anp
(L/bw - Ly paAL0SS|() 43j38weded
SA33¥J Y04 ViVQ ALITVNO ¥ILVYM ONIAIZIIA - ¥3IANIS ALINO3 I XIGN3ddY
| ] ] | | | L ] | ] 1 ] . | L | . | ] ] L]



4 ] 3 | 3 » = - - a8 H - 3 2 -
- - - G > G* > g > ovid
- - - G > G > 0°1 0E XY
- - - 6°1 12 6°1 2l
- - - 2°1 °1 2°2 0iNg
F9943) jong
- - - 2°18 1°68 ¢°08 0154
¥994) UJWASSIY
o
o™
o
' - - - 2°8 6°9 89 024
y994) AXO04
2 1 £ 2 I £ 2 1 £ 2 I
I1VI1dY 31VII1d N 31VI11d3Y 31vI1d3Y NOILVLS
€861 ‘61 ALnp €861 ‘81 ALhr 2861 22 ALne 2861 ‘12 Ainp

(1/6n - sy {e30]) 4313weued

SH33YI Y04 VIVA ALITVNO Y3ILVM ONIAIIIIY - Y3IATIS ALINOI

I XION3ddv



- - - - - - Ovxd
- - - - - - oexd
- - - - - - 02xd

- - - - - - 0lxa

¥9347 }ong

- - - - - - 0158

}99U4J JUSWISSIY

- 34 -

- - - - - - ué4
- = - - - - )
%9949 Ax04
€ l I € 4 1 £ N 1 € 4 I
EINMRREED. 31VIId3d 31viI1d3d ETR ML NOILVLS
€861 ‘61 ALnp €861 ‘81 ALne 2861 ‘gz ALne 2861 ‘1¢ Ainp
(L/DN - Sy paA|0SSi(Q) 4333weded
S$H33¥J Y04 Viva ALITVNO ¥Y3ILVM ONIAIZI3Y - ¥3ANIS ALINO3 I XIGN3ddv



-
L
-
"
-
-
L
-
[
L
L
"
-
L
L
-
"

VY 9SLMUBYIO “dvydI = ( )

o

- 35 -

G0 > 60> G0 > 9°0 > 9°0 > 9°0 > otAd
G0 > G0 > 0> 9°0 > 9°0 > 9°0 > 0exd
G°0 > 5°0 > G'0> 9°0 > 9°0 > 9°0 > 02x8
§°0 > G°0 > G0 > 9°0 > 9°0 > 9°0 > 0TXd
39949 3ong
b1 8°1 81
(11) (01) (o1) 01s4d
}9949) JBWISSAY
5°0 > G0 > §°0 > 9°0 > 9°0 > 9°0 > 024
5°0 > G0 > §°0 > 9°0 > 90 > 9°0 > 014 k
y9au ) AX04
4 1 € I 1 € 4 1 € l 1
ALVY31143Y ALYII 4N ALVIINd3d VIINdHY NOILVLS
€861 ‘61 ALne €861 ‘81 ALnp 2861 ‘22 AInp 2861 ‘12 Ainp

(L/6n - p3 Le30]) Jd33uURLR(

SH33¥J Y04 VIVG ALITWNO ¥ILVM 9INIAIIIZY - YIATIS ALINO3 I XIQN3dd\



- 36 -

YV 9SLMIBYI0 “dydl = ( )

6°0 > 50> S0 > G0 > G0 > G°0 > otvxd
60 > G0 > 60 > G0 > 0> 6°0 > 0gENg
G0 > G'0 > G0 > G0 > G0 > §°0 > 02id
G0 > G0 > §°0 > 60> G°0 > §°0 > 0Txg
¥9349 Yong
1 91 61
(v1) (€T) (€1) 01S9
Y9949 J3WISSAY
G°0 > 5°0 > 5°0 > G0 > 5°0 > G0 > 024
G°0 > 5°0 > $°0 > G0 > §°0 > G0 > 014
994 AX04
£ rA 1 £ 4 1 € IA 1 € A 1
31V¥I1d ALYIIdN 3LYIIdAN 31v3I143d NOILV1S
€861 ‘61 ALnp €861 ‘81 AInp 2861 ‘22 ALnp 2861 ‘12 ALne
(1/6n - p) panLossi(q) 493aweded
S$¥334) 404 YIVQ ALITVAD ¥Y3LVM ONIAIII3Y - ¥3ANIS ALINO3 I XI1QGN3ddv
| | ] | | 3 ] [ | . ' ) ) L " L 1 | 1 )




- 37 -

2 2 3 2 a | a 7 [ ] a £ | L4 H ]
'8 "8 1°8 L9 L9 L9 ovxg
21 8° 21 ARA! LTl 9°11 L1l oexd
L L 9°81 9°81 L Ye G ve 0°6¢ Uexd
: 1°21 g8 11 021 el 6°¢l rARAY 0144
3349 }ong
AR VA 1°2L L EL 1°0L 8°69 8°69 01s4d
Y334 AIWDSSIY
£°6 £°6 56 51 591 9°v1 0¢d
L'V Sy vy B°S 8°S LS 014
N934) AX04
€ 1 1 £ l 1 € I I £ 4 1
JLVII1d3Y J1v311d43Y EIR MIQEED 31v3I1d3y NOILVLS
£861 ‘61 ALnp €861 ‘81 ALne 2861 ‘2¢ Aine 2861 ‘12 Aine
(L/bw - e) (e30]) 4313uweued
S¥33YD Y04 ViVQ ALITVNO Y3ILVYM ONIAIIIFY - YIANIS ALINO3 I XIQN3ddv



- 38 -

£°8 £°8 2°8 2°9 2°9 2°9 ovxd
821 6°21 0°¢€T G 11 9° 11 G 11 ogxd
2:02 £°61 2°02 6°¥2 0° 52 1° %2 0c28
9°21 IAFA 6°21 £ €1 0'€l L€ 0IN8
yaad) j3ang
6°GL £°9¢ L°9L L° L9 9° (9 6°L9 0154
A99u) JIwesSsayg
9°6 9°6 9°6 Gyl £ vl PR 21 024
9y LY LY 6°G 0°9 1°9 014
)o9u) Ax04
£ 2 1 £ 2 1 € 2 1 € rA 1
31VIINdY 1Y) 114 31v211d3Y 31¥211d3Y NOILVLS
€861 ‘61 Anp £861 ‘8T ALnp 2861 ‘22 ALnp 2861 ‘12 AInp
(L/bw - e) pPaA|0SSi(Q) 433aueded
SH33YI 403 Viva ALITVNO ¥3ILVM ONIAIIDIY - ¥IANIS ALINOI I XIQGN3ddv
] 1 3 ] . ] | ] { ] ] ] ] | {] ] { ] |



-39 -

] | | [ | L | ] f J Ed L]
S > g > 9 > 9 > ovxd
S > S > 9 > 9 > oexg
g > g > 9 > 9 > 02xd
S > 9 > 0Tlxd
9349 yong
S > 11 o1sd
9949 4JWISSAY
G > G > G > 9 > 9 > g9 > 0é4d
G > g > G > 9 > 9 > 9 > 014
}o94) Axo04
€ l A 4 b
J1YI11d3Y A1VII 43y J1VvII1143Y J1VIINdIY NOILVLS
€861 ‘61 ALnp €861 ‘8T Anp 2861 ‘22 Anp 2861 ‘12 Ainp
(L/6n - 43 Lej0l) 49l3weJed
SAN3IYD Y04 VIVA ALITVNO Y3LVM INIAIZIIY - YIATIS ALINO3 1 XIGN3Iddv¥



- 40 -

S > G > 5 > 9 > ovid
G > S > 9 > S > oeidd
G > G > g > g > 0234
G > 5> 0lxd
yaa4) yong
S > S > 0154
99U A3UWISSaY
5> g > g > 5> g > g > 024
5> G > g > 5 > S > g > 014
3934) Ax04
£ b I é b
J1v¥I11434 J1vI1dNd 31vJI1d3d 31vIId3y NOILVLS
€861 .mw Kinp €861 ‘81 Anp 2861 ‘22 Aine 2861 ‘1¢ Anp
(L/6n - ) paA|0OSSL() 4938Wweded
S333¥I Y04 VIVA ALITVNO ¥3LVM ONIAIZIIY - ¥3IATIS ALINO3 I XIGN3ddv
] | | 3 | | ) | } | L 1 ] ) ]



VY 9SLMU3Y3o “dvil = ( )

1 1> 1> 2 A A ovx4a
2 1 b 8 € (vT) oeng
1 1 1> (g11) (€11) (911) 02xd
1> 1> 1> 1 1 1 0TNg

%3349 Yong
(¥8) (¥8) (08) (0002) (066T) (0002) 0154

9349 U3WISSIY

- 41 -

4 4 4 (16) (16) (16) 024
1> 1> 1> 1> b 9 014
Y9947 Axo4
2 1 € 4 T € 4 1 € 2 1
ILYIIdHY 31114 ILVIIdTY 31Y217d3Y NOILVLS
€861 ‘61 ALnp €861 ‘81 ALnp 2861 ‘22 ALnp 2861 ‘12 ALne

(L/6n - nj (e3o0]l) Ja3duwedeq

SX33YJ Y04 ViVA ALITVAO Y3LVM ONIAIIIIY - ¥3ATIS ALINO3 1 XIAN3ddY



YV 3SLtMuaylo ‘dydl = ( )

1 1> 1> g 2 v ot)g
1 2 2 8 (21) L 0exd
1 1 1> (LL) (8L) (€L) 02
1> 1> 1> PA £ (9T1) 0INd

%9349 Yong
(6¥) (8¥) (6%) (0est) | (oest) | (0SST) 0159

%9947 JBWIsSsag

- 42 -

I 2 2 (6) | (95) | (85) 024
1> 1> 1> T 2 £ 014
W3au4] Axoy
4 1 3 4 1 3 4 1 € 4 1
ILVI1 AN EIN M) REEL EINM)RPEY EIN M) REEY NOILVLS
€861 ‘61 ALnp €861 ‘8T ALnp 2861 ‘¢z Ainp 2861 ‘12 ALnp

(L/Bn - nJ paalossiQ) 43jdweded

S333YD Y04 YiVQ ALIVAD ¥ILVM ONIAIID3Y - ¥IAIIS ALIND3 I XI1GN3addv



- 43 -

| [ ] 3 ] | ] a | L - [ ] & B | & L)
6vt GEY LSY 0§11 1 PAL 0611 Obid
$91 191 6.1 £8¢ eve 89¢ 0Exg
586 0911 0911 08t1 0€G1 021 02xd
268 €29 999 9L ¥28 006 0Txg
}9a4) Yong
0611 0121 0ecl 00092 006¥2 006592 01sd
A934) JBWISSIAY
L1€ G592 G5¢ 06¥e 028¢ 0€8¢ 024
161 (81 081 €15 £95 92§ 0td
%3349 Ax04
€ A 1 € 4 1 £ I 1 £ 4 1
JLYII4 ERMIQLEY JLYIId3 31v211d3Y NOILVLS
€861 ‘61 ALnp €861 ‘81 ALnp 2861 ‘22 Ane 2861 ‘12 ALnp
(L/6n - a4 (e30}1) 4a33uedeq
SM33¥0 ¥0d4 VIVQ ALITVNO ¥31VM ONIAI3I3Y - ¥3ANIS ALINO3 I X1QN3ddV



841 £61 191 691 691 g6l Oovxa

001 101 201 128 161 A _ 0€xd
L88 é8L 088 gov FA% {8217 0¢id
GEY 92v 62V Ly oLy 98y 01xd

%9949 Fong
GEl 0El eel 0941 0191 0191 01sg

%9949 Jowassag

- 44 -

€8 ¥6 98 Lel 811 et 0¢4
601 v01 €01 122 vl 60¢ 014
A2343 Ax03
£ I 1 € 4 1 £ 4 1 £ 4 I
ILVIIdAN 31v3Id3d 31V3Id3 31vIId3d NOILVIS
€861 ‘61 ALnp €861 ‘81 ALnp 2861 ‘2z Ane 2861 ‘1g ALne

(L/bn - 94 paALOSSLQ) 43Ivweded

SA334) Y04 ViVQ ALIWNO ¥3ILVM ONIAIII3Y - ¥3IANIS ALINO3 I XIQON3ddv



- 45 -

- = - = E - & E & 2
€ AR rARY L2 L°e L°¢ 0bNg
9°€ L°E 9°¢ €€ €€ €€ oeNd
L'y 6°t 6t 9 v'9 9°9 0eid
G° ¢ IARY e 8°€ 8°€ 6°¢ 0TNd
¥9949 Yong
12821 6°v1 8 vl £°61 "6l £°61 01sd
Y934 JawdsSsSag
A e Ve 19 1 £y £ v 023
8°1 8°1 8°1 g2 9°¢ §°¢ 014
¥oou) Axo04
€ 4 1 € I 1 € 4 1 £ N 1
31voId3d JLVIIdN 31VIIdN ALVIIdN NOILVLS
€861 ‘61 Aine €861 ‘81 ALne 2861 ‘22 ALnr 2861 ‘12 AInp
(L/buw - By e301) 433°Wweued
SA33YI ¥0d4 VIVA ALITVNO Y3ILVM ONIAIZIIY - ¥3IANIS ALINO3 I XION3ddV



- 46 -

1°€ "€ "€ v e AR4 v°e ovxd
0°¢ 9°€ L°€ ¢'€ £t A oexg
0°9 8°v 0°S §°9 °9 €9 0exd
e v € v e 8¢ L°E 6°¢ 0Txg
%9849 3ong
120 A €91 'R A L°S1 L°S1 84l 0154
X994 JIuWISSIY
£°¢ €2 € ¢ 6°¢ 8°¢ 8¢ 024
L1 8°1 L1 v e v e ve 014
¥9949) Ax04
€ 4 1 € 4 1 £ I 1 € 4 1
31vIId3y 31VI3I1d3d EIR QLKL 31vJI1d3y NOILV1S
€861 ‘61 ALnp €861 ‘81 ALnp 2861 ‘22 Aing 2861 ‘1¢ AIne
(L/bw - by paajossLq) Jajaweded
$333¥) ¥0d ViVQ ALIVNO ¥3ILVM ONIAIIIIY - ¥3IATIS ALINO3 I XIQN3ddV
] L | ' 1 | | 1 1 1 ) 1 v v v v v ' v



- 47 -

€861 “61 ALne

€861 ‘81 ALne

2861 ‘22 Anp

2861 ‘12 Anp

] 2 | [ | ] ]
J
62 62 62 EL VL EL Oviad
21 Al 21 61 81 61 ogxd
96 AN AR 1274 25¢ 19¢ 024
09 9¢ 1y ¥9 9 9. 01xd
39349 Nang
919 629 8€9 061t 0L1¢g 061¢ 01sd
}994) JUWISSIY
51 ST S1 6¢¢ 1€é 0ge 0¢4d
6 6 6 L1 LT Lt 014
}99u) Ax04
€ 2 1 £ 2 1 £ é 1 £ A 1
31V¥I1d3Y JIVIId3d EIL MIQTEL 31vI2114d3d NOILVLS

(1/6n - ul (e30]) 43j3weURd

SN334) Y04 VivQ ALITVNO Y3ILVM OINIAIIIIY - YIANIS ALINOI

I XION3ddVv



L1 L1 L1 A el A ovxd

2 2 2 L 9 9 | 0£xg
LT1 €01 911 ge¢ 8¢ LT¢ 0Zxd
6¢ Ge 8¢ 9% St 69 0Txg

%9349 yong
0) 2] Y9 619 058¢ 098¢ 0882 01sd

)}odd) USuI9SSIY

- 48 -

8 8 8 ¢l 891 991 024
S S 9 8 L 91 014
¥2343 Axo03
£ 4 1 £ 4 1 € 4 1 £ A 1
31vI11d3d 31v3Id3 ILVIIdN Liv3IdA NOILVLS
£861 ‘61 ALnr €861 ‘81 Ainp 2861 ‘gz Ainp 2861 ‘1¢ Aine

(L/BN - Ul PaALOSSL() 43}aweued

SN33¥I Y¥O0J vivVa ALITVNO Y3LVM ONIAIII3IY - ¥3IATIS ALINO3 I X1AN3ddv



- 49 -

] | | J a » | | 3 L]
G > g > S > 9 > 9 > 9> oMig
S > S > G > 9 > 9 > 9 > oexg
G > S > G > 9 > 9 > 9 > 0¢ng
G > 9 > 9 > 0ixg
}9949 Yong
G > 01 9 0154
}994) JBWISSIY
G > G > S > 9 > 9 > 9 > 0¢4d
G > S > G > 9 > 9 > 9 > 014
¥994) Ax04
€ N 4 € 4 € N
JLIVIIdNY 31VvI11d3y 31v21d3Y JLVIId Y NOIlVLS
€861 ‘61 ALnp €861 ‘81 Anp 2861 ‘22 Aine 2861 ‘1¢ ALnp
(L/bn - oy |e301) 4933uWeURd
SA33YI Y04 VivVa ALITVNO YILVM ONIAIIIIY - Y3ATIS ALINOI 1 XION3ddv



- 50 -

g > g > § > g > g > S > Ovxd
g > § > g > g > S > S > 0Exd
S > S > S > G > g > g > 0exd
g > § > S > § > g > g > olxg
}9349 yong
S > § > G > S > S > S > 01s4
Y934 JWISSIAY
G > g > G > G > S > g > 024
g > S > § > S > g > 6 014
y994) Ax04
£ A 1 € 4 1 € A 1 € A 1
3LVIIdN 31vIId3d 11v¥IId3d JLVIIdIY NOILVLS
£861 ‘61 ALne €861 ‘81 Ane 2861 ‘22 Ane 2861 ‘12 Ane
(L/bn - oW paAa0oSsiLQ) J43j3ueued
S$3340 404 VLIVG ALITVYNO ¥31VM ONIAI3I3Y - Y3AIIS ALINO3 I XION3ddV



20° 20° > 20" > 20" > 20° > 2¢0° > owig
20° 20° > 20° > ¢0” > 20° > 20° > 0eNd
20° 20° > 20° > 2¢0° > 20° > 20° > 02ixd
20° > ¢0° > 20" > ¢0” > ¢0° > 20° > (1
y9949 yong
90° §50° 90°
12° LT° L1 01s49
Y9949 JDWISSIY
]
4
[Te}
' 20° > 20° > 20° > 20° > 20° > 20° > 0¢4
20° > 20 > ¢0° > ¢0° > 2¢0° > 20" > 014
¥9949 Axo04
€ I 1 € I 1 € P I £ I I
EIR MM EL 31vIoId3 J1VIId3Y 31VvIId3d NOILVLS
€861 ‘61 Ane €861 ‘81 Anp 2861 ‘22 Ane 2861 ‘12 Ane

(1/6n - LN Le301) 4d33weded

SA33Y) Y04 VIVO ALITVNO ¥Y3ILVM INIAIII3Y - Y3IATIS ALINOI I XION3ddv



- 52 -

20° > 20° > 20° > 20" > 20° > 20° > ovd
20° > 20° > 20" > 20° > 20° > 20° > . 0£N8
20° > 20° > 20° > 20° > 20° > 20° > 0eNng
20° > 20° > 20° > 20° > 20° > 20° > 018

49949 }ong

90° 90° 90°*
91° G1° GT* 0154
4994 JJISSIY

20° > 20° > 20° > 20° > 20° > 20° > 024
20° > 20° > 20° > 20° > 20° > 20° > 014

Y934y AX04

£ 2 1 € FA 1 £ 2 1 £ / 1
31VI1d Y 31v9o1d3Y 31V211d3Y 31V21d3Y NOILVLS
€861 ‘61 Ainp £861 81 ALnp 2861 €22 Ainp 2861 ‘12 Ane
(L/6n - LN p3ALOSSLQ) 433duweded
SX334I Y04 VIVa ALITVAO ¥3ILVM 9NIAIZIIY - YIANIS ALINO3 I XIQGN3ddv



- 53 -

1> 1> 1> 1 1 1> ovig
1> 1> 1> S 1> 1> ogENg
1> 1> 1> 1> 1> 1> 0ZX%9
1> 1> 1> 1> 1> 1> 0Ty
N9a4) 3ony
1> 1> 1> 1> 1> > 01sd
994 UBUWISSIAY
1> 1> 1> 1> 1> 1> 024
1> 1> | 1> 1> 1> 013
Na3u4g) Ax04
£ 2 T £ P 1 € é 1 £ b4 1
31vI11d3d JIVIId N JLVIId3Y JLVIIdIY NOILVLS
€861 ‘61 ALne €861 ‘81 Anp 2861 ‘2¢ Anp 2861 ‘12 A|Inp

(1/6n - qd (e30]) 4933ueded

SA334) 04 VIVQ ALITVNO Y3ILVM ONIAIII3Y - ¥3ANIS ALINO3 I XIGN3ddV



4 =
v VvV V
- e~ -t
v VvV VvV

— e e~
-t =
v Vv

- -
vV VvV Vv

ovxd
oexd
0279

01xg

%9349 }ong

0159

%994 43WISSIY

- 54 -

— —
v Vv

— -
v Vv

- =
v Vv

L I ]
v Vv

La B ]
v Vv

-t —t
v Vv

04
014

y9au) Axo04

31vIId3Y

31VII1dn

31v3Id3y

A1vII1d3d

£861 ‘61 ALnp

€861 ‘81 Anp

2861 ‘2z Ainp

2861 ‘12 ALnp

NOILVLS

(L/6n - qd paALossiQ) 4a3sueded

SHIFYID Y04 VIVQA ALITVAO Y3ILVM ONIAIIIIY - ¥IANUS ALINOT

I XIGN3ddV



8L LL LL 89 89 89 ovid
LGT €91 €41 el el €el ogxd
GLe V62 L6¢ €6t S6E 09¢ 0Zxd
¢tl 91 FARY 174! £€el €el 0xg

%3349 j}ong
0L2¢ 00¢¢ 00be ovst 0gal ovsi 01s9

¥9947) J2WasSag

- 55 -

¥81 181 081 e8¢ £8¢ ¥8¢ 024
6V A Ly 69 0L 69 014
42949 Ax03
€ 4 1 € 4 1 £ I 1 £ 4 1
EINMIQTEL EIR M@K 31VIId3Y ENR MIQEEN| NOILVLS
€861 ‘61 ALne €861 ‘81 ALnp 2861 ‘22 ALnp 2861 ‘1¢ ALnp

(L/6n - 4s [e30]) J3jduWeLRd

SH33¥J Y04 ViVA ALITWNO Y3LVM ONIAI3IO3IY - ¥3IATIS ALINO3 I XION3ddv



174 17 9. 14 ) S§ ovid

961 091 291 8tl 8E1 81 _ ogxd
ote 80¢ Leg L8E 96¢ rARS 0¢xd
oyl 6¢€1 Vol GET 1€1 9t1 0Tag

%3349 jong
09s¢ ovse 029¢ 0L81 0941 00491 01isd

}99d) 4ouiasSsay

- 56 -

v81 (81 681 L6¢ 98¢ 682 024
6V 0§ 0§ 1L 1L 1L 014
¥2349 Axo04
£ I 1 £ 4 1 £ 4 1 € 4 1
3LVII1dY 31VIId3N 31viId3 31v¥J21143Y NOILVLS
€861 ‘61 ALnp €861 ‘81 A(np 2861 ‘22 ALnp 2861 ‘12 Ane

(L/Bn - ug paA|0SSL(Q) J938wedRd

SA33YI Y04 VIVG ALITVAO Y3ILVM ONIAIIIIY - ¥3IANIS ALINO3 I XION3ddv



- §7 -

] 1 ] | | 2 s s | ] 8 | ] 2 a | 4
G1 v1 Sl LY €5 6v ovXd
2> Z > 2> £ A ¢ > ogxd
S S S L 6 21 02X
81 6 6 ¥ S v 0lxg
}3349 Yong
22 £e 12 06€ LYE 0L€ o1sd
N99u) UBWDSSAY
21 11 ot 69 98 98 024
6 6 0t 22 ve ve 014
y994) Ax04
£ 14 1 € I 1 £ A 1 £ FA 1
31YJ2174N 31v31d3y 31YI143 31vIId3Y NOILV1S
€861 ‘61 ALnp £861 ‘81 Anp 2861 ‘22 Ainp 2861 ‘12 Anp

(1/6n = t] (ejo0]) 4333uweded

SH334) Y04 VIVQ ALITVAO ¥3ILVM ONIAIIIIY - Y3IATIS ALINO3 I XION3ddV



- 58 -

2> l Z > 2> e > A ovig
> Z > Z > e > > e > oexd
2> > Z > 2 > e > ¢ > 0¢id
£ 2> 2 e > e > ¢ > 0ixd
yo9u) }ong
2 > > > > 2 > Z > 01S4d
39949 JBWISSIY
Z > P4 > 2 > 2> 2> 0e4d
€ € pA e > 2> e > 014
4394) Ax04
€ r 1 € Z 1 £ 2 1 £ e 4
J1v317d43Y J1vI11d3Y I1vI11d3 31V31d3Y NOILV1S
€861 ‘61 ALnp €861 ‘81 ALnp 2861 22 Ainp 2861 ‘12 AInp
(L/6bn - L] POA|LOSSL() J933wedrd
SA3334) ¥04 vivd ALIVNO ¥31VM ONIAIIDIY - Y3IANIS ALINO3 [ XIAN3ddVY



- 59 -

J
> ¢ > e 1 91 £ oid
I € I 81 L 9 0eNg
2 > > A ¥8 1L 0L 0cxg
2> 2> > > > 8 01xd
39949 ¥Ing
061 261 V6l 0ovt 06E1 00%1 01s4d
N994) 4BWBSSIAY
Z > > > STT 1t L11 A
> > > £ £ 1 014
N99d) Ax04
£ P4 1 € P 1 £ I 1 € 4 1
I1VIIdN 31V¥I11d3d J1IVIId3Y 31vII11d43Y NOILVLS
€861 ‘61 ALnp €861 ‘81 ALnp 2861 ‘gz AInp 2861 ‘1¢ Anp

(L/6n - uz (e30]) Ja33ueJRd

SA33¥J Y04 VIVO ALITVAO Y3LVM ONIAIIIIY - ¥3ATIS ALINO3 I XION3ddv



- 60 -

2 > 2> > Z > l > A Ot xd
¢ > Z > ¢ > 1 L S _ 0ogxd
e > ¢ > € €S 12°] £S 0¢xd
¢ > ¢ > A ¢ > ¢ > 01 0lxd
}9949 jong
1€l eel I€1 o1t 011 1) PA 01sd
NO9U4) JOWRSSIY
£ € € 6L 8L 68 024
¢ > I 8 £ € £ 014
¥9au) AX04
£ l 1 € I 1 € A 1 £ A 1
31V21d3 31v3I1d3d 31¥J31d3d 1vI11d3d NOILVLS
€861 ‘61 ALnr €861 ‘81 ALnp 2861 ‘ze ALnp 2861 ‘12 Aine
(L/bn - uz paALosSsiQ) Jajaweded
SA33Y) Y04 Viva ALITVNO Y3ILVM 9NIAI3I3Y - ¥3ATNIS ALINOI I XION3ddv



- 61 -

APPENDIX 11

GOOSLY LAKE WATER CHEMISTRY



- 62 -

8°G1 | ¢4l S > S > 001 111 - - 8°0 0°1 $01 001 8 w.
- £°41 - g > - 011 - - - L0 - 001 - S
T°L(1 | $°61 g > g > 501 g1l - - L0 L0 901 001 £ £
6°91 | ¢°61 g > g > 86 (4 81 - L0 8'0 901 001 1 1 0€19
L°91T | 8°41 g > g > 66 L6 - - 8°0 0°1 S0T £01 8 8
- 91 - S > - 001 - - - L0 - ¥01 - ]
0°LT | 9°61 S > g > 101 101 - - 8°0 0'T 601 £01 € €
0°LT | 0°91 S > G > L6 66 81 - ¢°0 0°1 601 201 1 1 0219
1°91 | 2°491 S g > 101 201 - - §°¢ 8°0 €01 (0" L6 8 8
- L 61 - G > - 101 - - - 8°0 - 101 - S
8° L1 | L°61 S > S > 201 L6 - - 8°0 8°0 111 201 £ £
£°LT | 0°91 g > G > 001 96 €1 - 8°0 6°0 {01 101 1 1 0119
o)e Aso0y
61 22 61 2e 61 22 61 2l 61 (24 61 [XA 61 e
Afnp | Ainp Kinp Anp Ainp | Ainp Aine | ALne Ainp | Agnpe Knp | Aynp Kinp | Ane
€861 | ¢861 £861 2861 €861 | 2861 €861 | ¢861 €861 | ¢861 €861 | 286l £861 | ¢861
(L/bu) (L/6w) (L/bu) (26) (nLe) (wa/soyun)
INaIs3dd IN0ISNY NOILVLS
31v4ns 3719vY3 LT 4-NON w10l JANLVYIdWIL ALTQIgynt ALIAILINGNOD H1d30

d3I1LINVYEYVY

3RS NS “ONpLSaY 3|qeddl} | L4-UON ‘dnpLsay |e30) ‘aunjedadud) ‘A3LpLquny “A31AL32Npuo)d

AYLSTWIHD dILVM IV A1S009

11 XION3ddY



- 63 -

- - - g > G0 > | 90 > | LO° 80° e | ETW 8L | 2L | TL | €L 8 8
- - - g > - Q> - 90" > - T°ev - 9°L = A - S
- - - g > S0 > | S0 > 90 Q° > 9Ly | 8T || T'8 |8L |SL |¢L € €
- - - qg° QO >160 >G> N> WA 198 | L | 9L €L 1 1 D
- - - 65° 9" > |60 > |80 AN T | e || 6L |SL | TL |€L 8 8
- - - €g° - 90 > | - 60° - 9'th - §°L - €L - S
- - - g > G0 > 9 >| 0 ot S8y | B8EY || ¥8 | GL |GL | €L € €
= - - £9° 60" >| G0 > 60 > | TIT° V| Sser |t v8 | 9L 9L | 2L 1 1 0Z®
- - - G°0>(|1 90 >]| 0 > 6l @ 8Sh | 8¢ ||OL | 2L |OL | L 8 8
- - - 9°0 - Q0 > |- ot - ey - §°L - 2L - S
- - - 9°0 G > 0 > | &0 80° 0Sjo6°Er |l T°L 9L €L 2L € £
- - - 90 Q0 >|9 >} W 80° vehjEev |1 8L | 9L | S°L L 1 1 ot
e ALsoog
61 [44 61 [/ 61 (/4 61 [44 61 (24 61 [/4 61 (74 61 &
Aine | Aine | Aine | Anp Aing | Aine | Aine | Anp Aine | Ane |1 Ane | Ainp | Ainp | Anp | Ane | Ainp
€861 | 2861 | €861 | 2861 €861 | 2861 | €861 | 2861 €861 | 2861 || €861 | 2861 | €861 | <861 || €861 | 2861
P3ALOsSLQ Lejol PRA|OSSLQ (ejol (€020 L/fw) PIat4 qen (ut)
NOLLWVIS
(L/Bn) sy (L/6w) Ly SSINGAH hd HLd30
d4313IWVIYVd

dUBSAY ‘Unuunly ‘ssaupey ‘Hd

AISTW3HD Y3LIVM N1 ATS009 IT XION3ddv



- 64 -

§ > S > G > 9 > 8¢l | O°TT | 0°21T | 9°11 60>} 9°0>]60>1] 90> 8 8

- 8¢ = 9 > - 11 - S 11 - 9°0 > - 9°0 > - S
G > § > G > 9 > ¢ET | 2711 | §°21 | 9°11 G°0>19°0>]|60>] 90> € €
g > > > 9> G2l | ¢ 11 | 6°¢1 | 911 G°0>}19°0>160>]| 90> 1 1 0€19
§ > S > G > 9 > 6°¢1 | 91T | €21 | 6°11 $°0> 1 9°0> 1] S0>¢ 90> 8 8

- S > - 9 > = L 11 - 0°¢1 - 9°0 > - 9°0 > - g
S > g > S > 9 > 6°¢1 | L°TIT | L°21 | 8°11 0> 1 9°0>16S0>]| 90> € £
g > § > S > 9 > G°eUL | L°TT | 6°21T | 6°11 5°0>19°0>| 0>} 90> 1 1 0219
S > S > g > 9 > prel | b1 1721 | 9° 11 §°0>19°0>1}]60>1{ 90> 8 8

- g > - 9> - 9°11 - L 11 - 9°0 > - 9°0 > = S
G > g > g > 9> 9°€T | L°IT ) 2°¢T | 8° 11 S°0> 1 9°0>) 60> ) 90> £ £
G > g > S > g9 > I°€T | 8°T1T | 8721 | 6°11 0> | 9°0>1] 90> 90> 1 1 0119

e A{s00y

61 (24 61 [ 61 2l 61 (24 61 (24 61 X 61 22
Kinp | Ayne | Aynp | Anp Agnp | Ainp | Ane | Agne Ainp Knp Ainp Anp Anp | ALnp
€861 | 2861 | €861 | 2861 €861 | ¢861 | €86T | ¢861 €861 2861 €861 2861 €861 | ¢861

paAlossiqg le3of paAlossiq Le3ol PaA0SSi@ Le3iol (w)

NOILviS
(L/6n) a9 (L/bw) ey (L/6n) P H1d30
d431L3INWNVYEVY
wn Lwouayq ‘wnioje) ‘wniwpen
AULSIWIHD Y3ILVM VT ATS009 1T XIAN3ddv
] 1 | 1 ) | | ' . | | | | | 1




- 65 -

1 1 i H ] | ] s | | s | ] 8
VY 9SIMU3ylo “dyil = ( )
9°¢ AR g€ 150 96 Ge1 861 0€e 4 8 1 1 8 8
- ¢t - £° € - 022 - 50¢ - L - 9 - S
9°¢ AR 9°¢ £°¢€ 101 121 0.1 01¢ 1 1 1 v £ £
S°¢ €t 9°¢ 1 €01 1ZA! $91 20¢ e L 1 v 1 1 0£19
9°¢ £t 9°¢ €t €01 127! L12 81¢ l 9 A ) 8 8
- e - AR - 2st - cle - S - 1 - S
9°t e L*E £°¢ 1¢1 861 ¥ee v6¢ [4 9 € S € €
L€ AR 9°¢ €€ 011 6v1 891 £ee l 9 4 (21) 1 1 0219
§°¢ €€ Gt €¢ 111 evl 92v otv I 8 A L 8 8
- AR Y - £t - 2s1 = 09¢ - 9 - 1 - S
8°¢ e 8¢t £t 191 ovl §6¢ 292 4 9 4 v £ £
L°€E €€ L€ £°c L1t 1 802 L9¢ A S € L 1 1 0119
ajxe1 A1s009
61 2¢ 61 A 61 2e 61 2¢ 61 (24 61 x4 61 2l
AKine | Ayne | Agne | Apne Aine | Anp | Agne | Anp Aine | Ainp | Aine | Agnp £ine | Ainp
€861 | 2861 | €861 | 2861 €861 | 2861 | €861 | 2861 €861 | 2861 | €861 | ¢861 €861 | 2861
PaAlossta Lelol paalosstia lelol paajossLg feiol ()
NOILVLS
(L/6w) W (L/6n) a4 (L/6n) ny H1d30Q

d31L3INVYY

wnisaubep ‘uoul “uaddo)

AYLSTWIHI Y3ILVM IAVT ATS009

IT XIGN3ddv



- 66 -

T> 1> 1> 1> G > g > S > 9> 9 9 9¢ 81 8 8
- 1> - 1> - g > - 9 > - 4 - 11 - S
1> 1> 1> 1> g > g > g > 9 > 1 | 1A 11 € €
1> 1> 1> 1> §> S > §> 9> 1 1> €1 11 1 1 0€19
1> I> 1> 1> G > S > > 9 > 01 9 LE 0¢ 8 8
- 1> - 1> - g > - 9 > - 9 - 81 - S
T> 1> 1> 1> § > S > g > 9 > S 9 12 L1 € £
1> 1> 1> 1> S > > S > 9 > € 9 €l 81 1 1 0219
1> 1> 1> 1> § > S > G > 9> 29 01 011 9¢ 8 8
- 1> - > = g > - 9> - v - ST - S
I> > i> > g > S > S > 9 > 01 v 8¢ g1 € €
1> > T> 1> §> S > S > 9> € L 81 §1 1 1 0119
e As009
61 2e 61 2e 61 22 61 [ 61 2l 61 (24 61 (A
Line | Aine | Ane | Anp Anp | Anp | Ane | Aynp Agng | Agne | Agne | Agnp Ainp | Anp
€861 | ¢861 | €861 | 2861 €861 | 2861 | €861 | ¢861 €861 | ¢861 | €861 | 2861 €861 | ¢861
PaAiossia Lejol POALOSSLQ Leiog paAlossig Le3ol (w)
NOILVLS
(L/6n) a4 (L/6n) oW (L/6n) uW H1d30
d313INWVYYVY d
pea1 ‘wnuapqlioy ‘osauebuey
AYLSIW3HD d3LVM 33V ATS009 I1 XIGN3ddv
] v ' ' | ] | | . | L | | L |



- 67 -

[ 1]

| ] i | ] ] 2 8 s [ J & | J L - -

€ € S £ > 2> £ ¢ > 6v1 vel vl oct 8 8

- v - 9 - s> - Z > - 8E1 = 1€l - g

¢ > 1 ¢ > 6 2 > > > e > 841 6t1 941 1€l € €

2> € 9 I Z > e > ¢ > ¢ > 6G1 6¢€1 851 1€l 1 1 0€19

¢ > 1 € 1 > > N > 041 Ll 161 9¢1 8 8

- 1 - 1 - ¢ > - ¢ > - 8yl - 6€1 - S

> g € £ 2> ¢ > ¢ > 2> 991 61 291 9¢1 € €

> 9 ¢ > 9 > e > ¢ > 2 > 891 81 891 9¢el 1 1 0219
> S 9 01 2 > Z > 6 v 991 1341 9b1 621 8 8

- £ - S - ¢ > - 2 > - 2 - el - S

> v € 1 2> > £ ¢ > 9.1 81 174 gel € €

> L v L 2> S > e > AR $91 Lyt 291 9¢1 1 1 0119

aje1 A£1s009

61 2¢ 61 2c 61 2e 61 ¢e 61 XA 61 2e 6l (24

Linp | Ane | Aine | Ajng Kinp | Agne | Ainp | Anp Ainp | Anp | Aine | Agnp Ainp | Anp
€861 | 2861 | €861 | <2861 €861 | 2861 | €861 | 2861 €861 | 2861 | €861 | 2861 €861 | ¢861

paAjosstd tejol paAlosslLa {e3ol paA|0ssL@ Lelol ()

NOILVLS
(L/6n) uz (L/6n) 1 (L/6n) as HLd30

4313WVYVY

JULZ ‘wniueli] ‘wnLiuoais

AYLSIW3IH] Y3ILVM 3WVT ATS009

I1 XION3dd¥



	Table of Contents

