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1 INTRODUCTION 

I n  1981 Westmin  Resources  Ltd.  were  requested t o  conduct a water 

q u a l i t y   m o n i t o r i n g   p r o g r a m   a t   t h e i r   m i n i n g   s i t e   t o   i d e n t i f y   t h e   s o u r c e s   o f  

heavy  metal  contamination t o  Myra Creek. The mon i to r i ng   p rog ram  resu l t s  

were  reported i n  t w o   r e p o r t s   t o   t h e   B u t t l e  Lake  Study  Committee (B.C. 

Research,  1981  and B.C. Research,  1982). The r e s u l t s   o f   t h e s e   s t u d i e s  

showed t h a t   t h e r e  was v e r y   h i g h   m i c r o b i   o l   o g i c a l  1 e a c h i n g   o f   z i n c  and 

copper  occur ing i n   t h e  waste  rock and which  had  severely  contaminated  not 

on ly   the   sur face   waters   bu t   a lso   the   g roundwater .  As a r e s u l t  o f  t h i s  

i n f o r m a t i o n ,  Westmin  Resources  Ltd. i n s t a l l e d  a w a t e r   c o l l e c t i o n   s y s t e m   t o  

in te rcept   these  con taminated   waters ,   t rea t  it by  adding  l ime, and then 

d i s c h a r g e   t h e   t r e a t e d   w a t e r   t o  Myra Creek. 

The c o l  1 e c t i  on and treatment  system began i t s  t r i  a1 run i n  

September  1982  and a t   t h e  same t i m e  B.C. Research was commissioned t o  

conduct a wa te r   qua l i t y   mon i to r i ng   p rog ram  to   assess  i t s  e f f e c t i v e n e s s .  

These r e s u l   t s  have  since been r e p o r t e d   i n   t h e i  r Phase I 1  I r e p o r t  (B.C. 

Research,  1983). 
The Envi   ronmental   Protect ion  Service  conducted a one day s i t e  

v i s i t  and monitor ing  program  of   the  t reatment  works  and Myra Creek on 

December 7, 1982. Th is   repo r t   g i ves   t he   resu l t s   o f   t he   samp l ing  done on 
Myra  Creek. 
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2 METHODS - SAMPLE COLLECTION SITES AND ANALYSIS 

Four sample s i t e s  on Myra Creek  were selected of which one, MC1 
was sampled on both the l e f t  bank ( n o r t h )  and on the r i g h t  bank (south) 
( figure 1). This s i t e  was under the Myra  Col 1 ection Pipe  Bridge upstream 
of the Myra Ponds b u t  downstream  of the Lynx Ponds. S i te  MC2 was located 
midstream opposite  the col lection system pump house located a t  the end  of 
the  collection systems. Sites M1 and M2 are  the same as  those used by B . C .  
Research i n  t he i r  study. In order t o  determine i f  there was  any variance 
i n  pollutant  concentrations dur ing  the day, a complete se t  of d a t a  was 
taken  twice a t  each station,  except M1, which was only sampled i n  the 
morni ng. 

For a l l   s i t e s ,  repl  icated grab samples were collected using a 
modified  version of a replicated grab sampler reported by Oguss and 
Erlebach (1976 1 .  The sampler he1 d six 1 1 i t e r  sample bottles.  Six 1 
1 i t e r  samples were collected a t  each s i t e  and three of these were 
individually analyzed for  conductivity,  turbidity,  hardness,  total 
dissolved  residue and t o t a l  residue. Temperature was taken us ing  a hand 
he1 d thermometer and pH was measured immediately u s i n g  a Bri nkman Model 
E288 pH meter. 

For the heavy metal samples, each of the remaining three 1 1 i t e r  
bot t les  were used t o  f i l l  two 250 m l  bot t les ,  one for  total  metal s and the 

other  for  dissolved metal s. This made three repl icated samples for 
analysis  for each station. The samples for  total  heavy metal s were 
preserved  immediately w i t h  n i t r ic   acid  to  a pH of < 2. For the  dissolved 
metal samples,  approximately 100 m l  s was f i l t e r ed  on s i te  through a 0.45 
micron ce l lu lose   n i t ra te   f i l t e r .  I t  was then  preserved w i t h  n i t r ic   acid 
t o  a pH of < 2. 

All samples were  packed i n  wet ice and taken to  the 
Environmental Protection Service/Department of Fisheries Laboratory i n  
West  Vancouver the  next morning. 

For the heavy metal analysis  the samples were subjected  to an 
ICAP (Inductively Coup1  ed Argon P1 asma) scan which is  an automated Atomic 
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11 s.  For  Emission  Spectrophotometer   that   gives a r e a d i n g   f o r  26 meta cu Y 

Pb,  and  Cd, i f  t h e   r e a d i n g  was bel  ow t h e  I C A P  d e t e c t i o n  1 imi t t h e  samples 

were   run   aga in   th rough  the   g raph i te   fu rnace  o f  the  Atomic  Absorption 
Spectrophotometer  which  has a l o w e r   d e t e c t i o n  limit. 
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3 RESULTS AND DISCUSSION 

3.1 Physical  Parameters 
There was l i t t l e  or no difference i n  pH values a t  MC1 between 

the north and south  banks, b u t  the mean values were sl i g h t l y  higher i n  the 
second set  rising from 6.70/6.73 t o  7.15/7.20 (Table 1 ) .  The  morning 
values were sl i g h t l  y 1 ower t h a n  the control , M1, Val ue of 7.02. For the 
f i r s t  se t  a t  the pump house, MC2, and a t  M2 the values had risen  sl  ightly 
over MC1 t o  6.83 and 6.80 respectively. These two stations dropped t o  
6.68 and 6.75 i n  the second set b u t  the difference was w i t h i n  the standard 
deviation of the mean. 

The temperature remained constant a t  2°C w i t h  the exception of 
M2 which was 3°C a t  9:15 i n  the morning (Table 1) .  

Turbidity a t  M1 and MC1 (north and south  banks) was < 0.1 FTU 
for the f i rs t   se t  of da ta  and only MC1 on the north bank had a detectible 
reading of  0.1 FTU for the second set of da ta  (Table 2 ) .  MC2 was < 0.1 
FTU a t  13:lO and just detectable a t  0.1 FTU a t  15:30. The furthest 
downstream s t a t i o n  (M2) had a turbidity reading of 0.3  FTU's for both 
morning and afternoon samples.  This was considerably lower than the 
Apri 1 , 1982  samples a t  the Myra Fa1 1 s (M2) w h i c h  were 4.2 FTU' s (Kel so and 
Jones, 1982 1 .  

Conductivity showed  very 1 i t t l  e difference between morning and 
afternoon sampl i n g  (Tab1 e 2 ) .  The values on the north bank a t  MC1 were 
about  10 umhos/cm higher than the south bank .  B u t ,  these values were 
approximately twice as h i g h  as the control (M1) w h i c h  was 36.4 umhos/cm. 
O f  further  significance was tha t  a t  MC2 the conductivity had more t h a n  
doubled compared t o  MC1 w h i c h  indicated  there was s t i l l  a significant 
contribution of ions entering the creek along the area where the 
collection system i s  located. There  was only a s l i g h t  increase between 
MC2 and M2. 
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TABLE 1 TEMPERATURE  AND pH FOR MYRA CREEK  AT  FOUR STATIONS ON 
DECEMBER 7,  1982 

S~TXTIONS 
M1 MC1 (north  bank)  MC1 (south  bank) MC 2 M2 

T i  me 
Repl i ca 

1 
2 
3 

S.D. 
- 
X 

T i  me 
Repl i ca 

1 
2 
3 

S.D.  

- 
X 

10:  30 

6.90 
7 .OO 
7.15 
7x7 
0.13 

2" 

- 
N.M. 
N.M. 
N.M. 

N.M. 

pH 
11 : 15 11:35 

6.75  6.65 
6.65 7 .OO - 6.55 
-6;m 333 
0.07 0.24 

Temperature " C  

2" 2 O  

- PH 

14:45 15: 10 

7.05  7.13 
7.35 7.18 
7.05  7.30 
7.15 rn 
0.17 0.09 

Temperature "C 

2" 2" 

13 : 10 

6.90 
6.78 
6.80 
5 3 3  
0.06 

2" 

15:30 

6.65 
6.70 
6.70 
i5;-dg 
0.03 

2" 

09: 15 

6.8 - 
5-m - 

3" 

14: 00 

6.85 
6.65 
6.75 m 
0.10 

2" 

N.M. - not  measured. 
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TABLE 2 TURBIDITY AND CONDUCTIVITY FOR MYRA CREEK AT  FOUR STATIONS AND AT 
VARIOUS TIMES ON DECEMBER 7,  1982 

STAT IONS 
M1 MC1 ( n o r t h  bank) MC1 ( sou th  bank) MC 2 M2 

T i  me 
Repl i ca 

1 
2 
3 
x 

S.D. 

Time 
Repl i ca 

1 
2 
3 
x 

S.D. 

T i  me 
Repl i c a  

1 
2 
3 
x 

S.D. 

T i  me 
Repl i ca 

1 
2 
3 
- 
X 

S.D. 

10:  30 

LO. 1 
LO. 1 
LO .1 
LO. 1 
- 

- 

- 

N.M. 
N.M. 
N.M. 

10:  30 

36.7 
36.2 
36.2 
36.4 
0.3 

- 

N.M. 
N.M. 
N.M. 

T u r b i   d i  ty  (FTU) 

11 : 15 11:35 

LO. 1 LO. 1 
LO. 1 LO. 1 
LO .1 LO .1 
LO.1 LO. 1 
- 

- 

14 : 45 15: 10 

0.1 LO. 1 
0.1 LO. 1 
0.1 LO .1 
0.1 LO. 1 
- 

- 

Conduc t i v i t y  ( umhos/cm) 

11 : 15 11:35 

80.2  65.9 
79.1  65.9 
78.5  65.9 
79.3  65.9 
- 
0.9 

14:  45 15: 10 

75.8  65.9 
74.7  65.9 
73.6  65.9 
74.7  65.9 
- - 

1.1 - 

13:  10 

LO. 1 
LO. 1 
LO .1 
LO. 1 
- 

- 

15: 30 

0.1 
0.1 
0.1 
0.1 
- 

- 

13 : 10 

156 
155 
155 
155 
- 

0.6 

15 : 30 

156 
155 
155 
155 
- 

0.6 

09: 15 

0.2 
0.3 
0.3 
0.3 
0.06 

- 

14: 00 

0.3 
0.3 
0.3 
0.3 
- 

09: 15 

157 
157 
156 
157 
0.6 

14: 00 

158 
158 
158 
158 
- 

N.M. - n o t  measured. 
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I n   A p r i l  1982 t h e   v a l u e s   a t  M2 were 179 umhos/cm compared t o  

two December mean v a l u e s   o f  157 and 158 umhos/cm (Kel  so and  Jones). B 
Research i n   t h e i r  Phase 111 study showed  a range o f  between 50 and 150 
umhos/cm from May 27,  1982 t o  March 2,  1983 ( B . C .  Research, 1983) .  The 

the  

.c. 

i r  
v a l u e s   f o r  samples c o l l e c t e d   a t  M2 n e a r e s t   t o   o u r  sample d a t e   o f  December 

7,  1982 were 137 umhos/cm  on  November 26,  1982 and 140 umhos/cm on 

December 22,  1982. The B.C. Research  va lues  for  M1 on these  two  dates 

were 34 and 32 umhos/cm r e s p e c t i v e l y .  

The res idues  were m o s t l y   i n   t h e   d i s s o l v e d   f o r m  and increased 

from a mean t o t a l   d i s s o l v e d   r e s i d u e  o f  11 mg/l a t  M1 t o  32 mg/l  and 38 
mg/l on t h e   n o r t h  bank i n   t h e   m o r n i n g  and a f t e r n o o n   r e s p e c t i v e l y ,  and 27 
and 36 mg/ l   respec t i ve l y  on the  south bank (Tab le  3 ) .  The v a l u e   f u r t h e r  

i n c r e a s e d   a t  MC2 t o  89 mg/l f o r   t h e   f i r s t   d a t a   s e t  and 86 mg/l f o r   t h e  

second  data  set.  There was a f u r t h e r   s l i g h t   i n c r e a s e   t o  90 mg/l  and 94. 
mg/l a t  M2 (Myra F a l l s )  . 

I n   A p r i l  1982 t h e   t o t a l   d i s s o l v e d   r e s i d u e s   a t  M2 were 94 mg/l 

(Ke lso  and  Jones, 1982) w h i l e  B.C. Research (1983)  r e p o r t e d   v a l u e s   o f  8 4  
mg/l on  November 26,  1982, and 116 mg/l on December 22,  1982. A t  M1 they  

r e p o r t e d   v a l u e s   o f  18 and 27 mg/l t o t a l   s o l   i d s   f o r   t h e s e  two  dates. 
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TABLE 3 RESIDUES FOR MYRA CREEK AT  FOUR STATIONS AND AT VARIOUS TIMES 
ON DECEMBER 7, 1982 

STATIONS 
M1 MC1 (nor th   bank)  MC1 (south  bank) MC 2 M2 

Tota l   D isso lved  Res idue  (ma/ l l  

T i  me 
Repl i ca 

1 
2 
3 - 
X 

S.D. 

Time 
Repl i c a  

1 
2 
3 - 
X 

S.D. 

Time 
Repl i ca 

1 
2 
3 - 
X 

S.D. 

Time 
Repl i ca 

1 
2 
3 - 
X 

S.D. 

10: 30 

13 
9 
10 
11 
2 

- 

- 

N.M. 
N.M. 
N.M. 

10:  30 

13 
9 
10 
11 
2 

- 

- 

N.M. 
N.M. 
N.M. 

11: 15 11 : 35 

36 
32 
29 
32 
4 

- 

24 
25 
34 
27 
6 

- 

14 : 45 15: 10 

41 
31 
41 
38 
6 

- 

34 
36 
38 
36 
2 

- 

Total   Residue ( m d l )  

11 : 15 11:35 

36 
32 
36 
35 

2 

- 

24 
25 
34 
27 
6 

- 

14:  45 15: 10 

41 
37 
41 
40 
2 

- 

34 
36 
38 
36 
2 

- 

13 : 10 

87 
91 
88 
89 
2 

- 

15: 30 

90 
85 
84 
86 
3 

- 

13: 10 

87 
91 
88 
89 
2 

- 

15:30 

90 
94 
92 
92 
2 

- 

09 : 15 

90 
90 
90 
90 
- 
- 

14:OO 

92 
92 
97 
94 
3 

- 

09: 15 

90 
90 
90 
90 
- 
- 

14: 00 

92 
92 
97 
94 
3 

- 

N.M. - n o t  measured. 



- 10 - 

m 

L 

I 

1 

I 

1 

I 

I 

3.2 Chemical Parameters 

3.2.1 Sul phates. The  mean sulphate  value a t  M1 (the  control was 
1.8 mg/l (Table 4 ) .  The other sample stations  indicated  there was very 
1 i t t l  e difference between the morning  and afternoon sampl i ng. However, 
there was a large  difference between  sample stations.  A t  MC1, on the 
south bank,  the mean values had increased from 7.9/8.2 t o  12.9/11.2 on the 
north bank. Then a t  MC2 the  values  increased t o  40 mg/l showing a 
significant i n p u t  t o  the  creek a t  or  before this station. There was very 
1 i t t l  e increase from MC2 t o  the fa1 1 s a t  M2. 

3.2.2 Metal s and Hardness. The metals  that  are of the  greatest 
concern are  zinc, copper and  cadmium. Also  of in te res t  i n  this study was 
a1 umi num, because of the a1 umi num hydroxide precipitation  occuri ng i n  Myra 
Creek and the  iron  concentrations. A1 1 the  other metal s t h a t  are  .given by 
the ICAP scan are  reported i n  the Appendix for readers t h a t  are  interested 
i n  the  results. 

3.2.2.1 Copper. The dissolved copper values  indicate t h a t ’  there 
appears t o  be  some contamination i n  the samples taken from 10:30 am t o  
13:lO i n  the  afternoon. The reason for this is  not known,  except  that for 
those samples a different  Sartoarious  filtering  apparatus was used t h a n  
those  taken a t  09:  15 or for the sets taken from 14:OO t o  15:30 i n  the 
afternoon. The t o t a l  copper results showed  good replicated sampling w i t h  a 
consistantly low standard  deviation  (Table  5). 

Mean total  copper Val ues had increased  si gni  f i  cant1 y a t  the 
north bank of Station MC1 compared to  station M1 ( <  0.001 to  0.025 mg/l) .  
O n  the  south bank  the  increase was small, w i t h  a mean of 0.004 mg/l . In 
the  afternoon  the MC1 (north bank) concentration was a l so  higher w i t h  a 
mean of 0.016 mg/l . A t  t h i  s time the mean dissolved Val ues were 0.015 
mg/l which shows t h a t  copper is  a l l  i n  the  dissolved  fraction. Samples 
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TABLE 4 SULPHATE  MEASUREMENTS  FOR MYRA  CREEK  AT  FOUR STATIONS AND AT 

VARIOUS  T IMES ON DECEMBER 7, 1982 

~~ ~ ~~~ ~~~~ 

STATIONS 

M1 MC1 (north bank) MC1 (south bank) MC 2 M2 

T i m e  

R e p l  i ca 

1 
2 
3 
x 

S.D. 

10:  30 11 : 15 11:35 13:  10 09: 15 

1.8 
2.0 
1.5 

12.9 
13 .O 
12.8 
12.9 
0.1 

- 

8.1 
7.8 
7.9 
7.9 
0.2 

- 

40.1 
40.8 
40.8 
40.6 
0.4 

- 

41.5 
41.3 
42 .O 
41.6 
0.4 

- 
1.8 
0.3 

T i  m e  
R e p l  i c a  

1 
2 
3 
x 

S.D. 

14:  45 15: 10 15: 30 14: 00 

42.2 
41.9 
42.2 
42.1 
0.2 

- 

N.M. 
N.M. 
N.M. 

8.0 
8.5 
8 .O 
8.2 
0.3 

- 

40.3 
40.5 
40.5 

11.3 
11.2 
11.1 
11.2 
0.1 

40.4 
0.1 

N.M. - not m e a s u r e d .  
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c o l l e c t e d   a t  MC2, opposi te   the end o f   t h e   c o l l e c t i o n  system  by the 
pumphouse,  showed the  mean to ta l   va lues   dec l ined t o  0.013 mg/l i n   b o t h   t h e  
sample t imes.   Th is   would  ind icate  that   there was a source o f  
contamination above the Myra p i p e l i n e  overpass and t h i s  was being  fur ther  

mixed and d i l u ted   by   t he   t ime  it reached S ta t i on  MC2. By M2 (Myra F a l l s )  
the  values had aga in   r i sen   t o  0.025 mg/ l   which  indicated  there i s  a source 

of   contaminat ion downstream o f   t h e   c o l l e c t i o n  system. 
The va lues   a t  M2 were  reduced substant ia l ly   f rom  those  found i n  

A p r i l  , 1982 (Kelso and Jones,  1982)  which  had a mean value o f  0.217 mg/l 
dissolved  copper. B.C. Research i n   t h e i r  Phase I1 I study showed  a Val ue 

o f  0.04 mg/l t o t a l  copper on  December 9, 1982. Val  ues , i n   t h e   p a s t ,  have 
been recorded  by B.C. Research as h igh  as 0.24 mg/ l   total   copper and 0.16 
mg/ l   d isso lved  copper   a t   Stat ion M2 (B.C. Research,l982). 

3.2.2.2 Zinc. As wi th  the  d issolved  copper samples there  was 
contaminat ion  wi th   the  d isso lved  z inc samples except i n   t h e   a f t e r n o o n   a t  
S ta t i on  MC1, no r th  and south  banks  and a t  MC2 (Table 6 ) .  

To ta l   z inc  was less  than  the  detect ion limit o f  0.002 mg/l a t  M1 

but   increased 0.281  mg/l a t  M C l  (nor th  bank) i n   t he   morn ing  sample  and was 
0.187 mg/l i n   t h e   a f t e r n o o n .  The south bank was cons ide rab ly   l ess   w i th  a 

mean o f  0.039 mg/l. A t  MC2 the  mean value was 0.162 mg/l i n  both sample 

sets. However , 1 i k e   t h e  copper  these  Val  ues  increased t o  0.290 mg/l 
t o t a l   z i n c   a t  M2. This  again shows the  contamination o f  the  creek 
downstream o f   t h e   c o l l e c t i o n  system. A t  MC1 and MC2 the   d isso lved 
values i n   t he   a f te rnoon   a re   a lmos t   t he  same as the   to ta l   va lues  wh 
shows the   z inc  i s  a1 1 i n  the  d isso lved form. 

I n   A p r i l  , 1982 t h e   t o t a l   z i n c   l e v e l   a t  M2 was 1.90 mg/l 

z i  nc 
i ch 

(Kel so 
and  Jones,  1982). B.C. Research  (1983)  reported a t o t a l   z i n c   v a l u e   o f  
0.33 mg/l on  December  9 , 1982. The h ighes t  Val ue r e p o r t e d   i n   t h e  Phase I1 
s t u d y   f o r   t o t a l   z i n c  was on March 16, 1982 o f  2.06 mg/l (B.C. Research, 

1982 1. 
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3.2.2.3  Cadmium.  Cadmium was o n l y   a t   o r   s l i g h t l y  above the 

de tec t ion  1 imit a t  MC1 on the   nor th  bank and a t  M2 where the mean t o t a l  
cadmium concentrat ion was 0.0007 mg/l i n   t he   morn ing  and 0.0006 mg/l i n  

I the  a f ternoon  (Tabl  e 7 1. This  corresponds  to a Val ue o f  0.0007 mg/l t h a t  

B.C. Research  found on  December 7, 1982 a t  M2 (B.C. Research  1983). The 

h ighest   va lue B.C. Research  reported i n   t h e  Phase I1  study was 0.006 mg/l 

t o t a l  Cd on February 5, 1982 (B.C. Research,  1982). 

3.2.2.4 Aluminum. The B.C. Research  phase I1   s tudy  (1982)  showed 

t h a t  Myra  Creek had approximately  ten  t imes more z i n c   i n   t h e   v i c i n i t y   o f  
the  "mil ky  springs"  area  than  from any other  source. They conducted an 
a n a l y s i s   o f   t h e   w h i t e   p r e c i p i t a t e  and found  that   the  main  const i tuent  was 
a hydrox ide   o f  aluminum. 

A t  M 1  t he  mean t o t a l  a1 uminum concentrat ion was j u s t   d e t e c t a b l e  
a t  0.06 mg/l wh i le   the   d isso lved  concent ra t ion  was < 0.05 mg/l. A t  M C 1  on 
the   no r th  bank the  values  ranged  from 0.17 mg/l t o t a l  aluminum i n  the 

morning t o  a mean o f  0.10 mg/l i n   t he   a f te rnoon   (Tab le  8 1. On the  south 
bank t h e   t o t a l   l e v e l s  were  below  the  detection limit o f  < 0.06 mg/l. A t  

M2 the  mean t o t a l   l e v e l  was 0.13 mg/l and 0.14 mg/l for   both  data  sets .  

Th is  was m o s t l y   i n   t h e   d i s s o l v e d  form. However, a t   s t a t i o n  M2 t h e   t o t a l  
a1  uminum concentrat ion had doubled t o  0.26 mg/l  compared t o  MC2 whi le   the 

d isso lved  f rac t ion   inc reased  on ly   s l igh t ly .   In   compar ison   to   the   Apr i l  
1982 t o t a l   v a l u e   o f  1.56 mg/l , t h i s   i s  a decrease o f  84% i n   t h e  
concentrat ion  (Kel  so and  Jones,  1982). 

3.2.2.5 I ron.   There was very 1 i t t l e   v a r i a t i o n  between the  morning 
and  afternoon sampl ing   (Tab l  e 9 ) .  A t  M1, the  mean to ta l   concen t ra t i on  was 
0.013 mg/l and the mean d isso lved  concentrat ion was a t   t h e   d e t e c t i o n  limit 

o f  0.005 mg/l. The mean to ta l   i ron   concent ra t ion   inc reased  to   over  0.030 

mg/l a t  MC1 and almost  doubled  again a t  MC2. There was no evidence o f  
add i t iona l   load ings  downstream a t  M2 and the  mean d i sso l ved   i r on  

- 
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concentration  decreased  from 0.043 mg/l t o  0.031 mg/l i n   t he   morn ing  and 
from 0.042 mg/l t o  0.032 mg/l i n  the   a f te rnoon .   I n   Ap r i l  1982 t he  mean 

t o t a l   v a l u e   a t  M2 was 0.205 mg/l  which shows the  concentrat ions have 
decreased  by 73% (Kel so and Jones, 1982).  

3.2.2.6 Hardness.  Hardness i s  a measurement o f   t he   ca l c ium and 
magnesium ions.  There was very 1 i t t l e   d i f f e r e n c e  between the  morning and 
af ternoon sampl i n g  (Tab1 e 1 0 ) .  As with  the  main  metal  s there  was a h igher  
concentrat ion on the   nor th  bank than on the  south bank a S ta t i on  MC1. 
These values  doubled  by  stat ion MC2 t o  over 60.0 mg/l . However, there was 
very 1 i ttl e d i f f e rence  between MC2 and M2. There was  a1 so very 1 i ttl e 
d i f f e rence  between the   Ap r i l  , 1982 (Kel so and Jones , 1982) mean t o t a l  

hardness  value o f  70.3 mg/l and the  values  obtained i n  December o f  66.5 
and 67.3 mg/l  by B.C.  Research (1983). 
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I 4 SUMMARY AND CONCLUSIONS 

Q The d a t a  collected on December 7 ,  1982 shows that  there i s  s t i l l  
a signi f icant  1 oadi  ng of copper and zinc t o  Myra Creek. Sampl e s i t e  MC1 
which i s  the  beginning of the  collection  site had a l o a d i n g  of total  zinc 
and total  copper of 67.0 and  5.87 kg/day respectively. Most of this 
1 oadi ng i s  coming from the mine s i t e  above the col 1 ection system. 

m 

rl 
Between MC1- and MC2 (which is  the end of the  collection system) 

, the loadings  of zinc and copper further  increased t o  81.3 kg/day and 6.53 
a kg/day respectively  (Table 11). ’ The loadings from the Myra Pond treatment 

system are only 3.4  kg/day total  zinc and 0.35 kg/day total copper w h i c h  
shows t h a t  there i s  s t i l l  a further  source of contamination to  the  creek 
which i s  n o t  being  picked up by the  collection  system.. 

Bel ow the  coll  ection system, between MC2 and M2 ( a t  the Myra 
Fal ls)  the  loadings  further  increased  to 159.9 kg/day zinc and 13.23 
kg/day copper. * I 

However, when one  compares these loading  to  loadings  prior  to 
the  installation of the  collection system i t  i s  obvious t h a t  the  treatment 
system is  working. On April 16, 1982 the  loadings a t  M2 were 502.3 kg/day 
of zinc and 57.4 kg/day of copper (Table 11). Therefore i n  December,  1982 

1 

rt there i s  a decrease of 68% in  zinc  loadings and 77% i n  copper loadings 
over the April 16, 1982 loadings. 

1 Westmin Resources Limited i n  their Stage I1 Submission, Addendum 
1 (1982) states  that  the  zinc  loadings  in  the  creek  after implementation 

4 
of the  collection and treatment system mainly originates between the 
groundwater pumphouse (MC2) and the fa1 1 s (M2 1. When comparing the 
December 7/82 and April 16/82 data EPS has collected,  although Westmin 
have more sample points  or  dates, this is  n o t  entirely  correct.  In 
looking a t  Table 11 one  can calculate  that  the  increase from MC2 t o  M2 i s  

*. 

L about 60% of the  total  loadings. 
 in the  Stage I1 Addendum they  contribute  this downstream loading 

d t o  the  pyrit ic waste rock contained w i t h i n  the  tai l  i n g  1 ine road and they 
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1 i s t  a number of possible  control measures to deal w i t h  this 
contamination. However, there will have t o  be further sampl i n g  conducted 
t o  determine  the  exact amount  and source of the  other 50% loadings  to  the 
creek. 
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APPENDIX I 

METAL  CONCENTRATIONS I N  MYRA CREEK, 
DECEMBER 7, 1982 
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MYRA CREEK - DECEMBER 7, 1982 
HEAVY  METALS  THAT WERE  BELOW  THE DETECTION L I M I T   ( u n i t s   i n   r n g / l )  

METAL 

Arsenic  
Baryl  1 i urn 

Cobal t 
Chromi urn 

Mercury 
Molybdenum 

N i  c  kel  
Phosphorus 

Lead 
An ti mony 

S e l   e n i  urn 
T i n  

T i   t a n i  urn 

Vanadium 

S i  1 i c a  

DETECTION L IMIT  

0.06 
0.001 
0.006 
0.006 
0.06 
0.006 
0.02 
0.06 
0.001 
0.06 
0.06 
0.01 
0.002 
0.01 
0.01 
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