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A SUMMARY OF AQUATIC ENVIRONMENTAL INFORMATION RELATING TO 

SILVANA MINES INC., SILMONAC MINE, CARPENTER CREEK, NEW DENVER, B.C. 

1 INTRODUCTION 

S i lvana Mines I n c . , o r i g i n a l l y known as Kam-Kotia Mines L t d . , 

operate the former s i l v e r - l e a d - z i n c propert ies of Silmonac Mines L t d . , 

New Denver, B.C. Production commenced in August o f 1970 fo l lowing 

extensive underground exp lorat ion in 1969 by a j o i n t venture between 

Kam-Kotia Mines L t d . , and Burkam Mines L t d . The ore i s shipped to the 

nearby 150 ton/day mi l l of Carnegie Mining Co. L t d . (acquired by S i lvana 

Mines Inc. in 1977) located adjacent to Carpenter Creek near Sandon, 

B.C. ( f i g u r e 1 ) . 

The reference mine production rate based on the 1971 operating 

year was estab l i shed at 135 tons/day ( V i l l amere ^ 1978). 

Estimated probable ore reserves as o f December 31, 1977, were 48 855 

tons averaging 16.43 oz/ton s i l v e r , 5.8% lead and 5.9 % z i n c . Poss ib le 

reserves are estimated at 506 000 tons (Canadian Mines Handbook, 1979). 

The m i l l was i n i t i a l l y operated at approximately 70 tons/day 

but s ince 1978 i t has operated at approximately 100 tons/day. Average 

process water consumption i s 60 000 IGPD (B.C. M i n i s t r y of Environment, 

EQUIS Data F i l e ) . The mi l l produces separate lead and zinc concentrates 

by d i f f e r e n t i a l f l o t a t i o n using methyl i sobuty lcarb ino l (MIBC), xanthates , 

sodium cyanide, and copper sulphate with s i l v e r values report ing to both 

the lead and zinc concentrates . The overa l l m i l l i n g grade during 1977 

was 19.4 oz/ton s i v e r , 7.41 % lead and 6.13 % z inc (Candian Mines 

Handbook, 1979). There i s no i n - p l a n t process for cyanide dest ruct ion 

p r i o r to e f f l u e n t d ischarge . A d e s c r i p t i o n of the m i l l i n g process can 

be found in Vi l lamere et a l . (1978). 
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FIGURE I L O C A T I O N OF SILVANA MINE S I T E 



2 EFFLUENT DESCRIPTION AND POLLUTION CONTROL 

The mi l l e f f l u e n t i s discharged to a 6-acre , two-stage 

t a i l i n g s impoundment system separated from Carpenter Creek by a road 

berm. Supernatant i s decanted from the primary impoundment to a p o l i s h ­

ing pond from which a f i n a l e f f l u e n t i s e x f i l t r a t e d and o c c a s i o n a l l y 

decanted to Carpenter Creek ( f i g u r e 2 ) . 

The o r i g i n a l P o l l u t i o n Control Permit PE-1203, cover ing the 

above, was issued November 16, 1972, in the name of Kam-Kotia Mines 

L t d . and Burkam Mines L t d . , author iz ing the discharge of a maximum 

90 000 IGPD e f f l u e n t supernatant and prescr ib ing l i m i t s ( t a b l e 1) on i t s 

q u a l i t y with respect to tota l s o l i d s ; suspended s o l i d s ; pH; d isso lved 

l e a d , z inc and copper; and tota l cyanide. A review of e f f l u e n t data to 

March 1979 (at which time the permit was amended), submitted by the 

company pursuant to the o r i g i n a l permit requirements, i s presented in 

tab le 1 and compared with data obtained by the Environmental Protect ion 

Serv ice in June of 1977 (Vil 1 amere et 1978) and the B r i t i s h 

Columbia Waste Management Branch (B.C . M i n i s t r y of Environment, EQUIS 

Data F i l e ) between January 1, 1976, and January 23, 1980, 

The above comparison shows that the e f f l u e n t q u a l i t y was 

h igh ly v a r i a b l e , marg ina l ly within the Permit requirements and exceeded 

the requirements of the National Metal Mining L iqu id E f f l u e n t Guide l ines 

(shown in tab le 1) with regard to suspended s o l i d s , tota l lead and total 

z i nc . 

A composite sample o f the f i n a l e f f l u e n t decant was found to 

be non-toxic to rainbow t rout in 1977 ( V i l l amere £ t 1978) but 

t a i l i n g s supernatant during shutdown in 1973 was found to be acute ly 

t o x i c , having a 96-hour LT50 o f 34 hours ( H o o s ^ ^ . , 1973 ) . 

On January 27, 1978, S i lvana Mines Inc. made a p p l i c a t i o n to 

the B r i t i s h Columbia Waste Management Branch to amend the P o l l u t i o n 

Control Permit to r e f l e c t expected increases in mi l l p roduct ion . The 

Department of F i s h e r i e s and Oceans and the Department of the Environment 

took the opportunity to provide comment and recomnendations on the need 

to upgrade the e n t i r e disposal system (Heskin, 1978). An amended 

P o l l u t i o n Control Permit was issued Apr i l 10, 1979, which: 



FIGURE 2 S I L V A N A M I N E S I N C O R P O R A T E D 



«£ 
Z 

o 

3 

1̂̂  

o 

o 

U/5 
00 

S 
o 

o 
d 

C3 

i n 

o 

o 

in 
d 

d 

s 
d 

o 

o c 

E 
1 

o ir> 

00 IT) 

U) 

c 
a> • 0) 

« c 
u c « • — 

i- « 
> E a * - o 
O 1. o - •O f -
I. a> 3 
a. a. cn Q . CD 

o o o 
• • • 

o o o 

o o o o - H C N j ^ o ^ o c M O O o j i ^ —100 
• • • • • • • • • « • • • • • C\J o o o o o o o o o o o o o o o— 

.-H —t a o . - H ^ ^ ^ ^ i n e \ j 

8 8 8 S S S 8 S S S 8 S S S 
O O O O O O O O O O O O O O 
_1 I 

I I I 

o o o 

I I I . . . I 

o o o 
I I I I I I 

o o o 
o d d 

n o 
O o 
C\J ^ 

o o o o L n c - j o j r r 
O O O O O O L O O 

O r -

d2i 

m o o o o o o o o o o o v O T > - i 2 5 l o o o 
. . . . . . . . . . . . . . . C\J 

O O O O O O O O O O - H O C V J O o — 

v o o j i o o o o o o o r o ^ r ^ r o y s C o ^ 
r o — 

• "CVJ 
C M O O O O O O O O O O O O O ^ — 

8 S 5 g S ?2 a S 8 8 S_ 5 3 S 
o o d d d o d d o d d d o o 

O ^ O c ^ J O O O C T ^ o o c O c ^ J O ^ ^ o ^ o 
e o r t — < ^ . - i ^ n c v j o c \ j P o o o « - r ~ 

O O O O O O O O O — i r t O C S l O 

00 po r o 

3 S S 

U O Q O ^ Q O g ^ C M ' - i C O Q r O I ^ C O 

UO r-t ^ CNJ CNJ .-t 

CO 

p ^ c o ^ O o o r ^ O D ^ c n o o r o i ^ v o 

L r ) ^ o i o r ^ a ^ r - ( G 0 ( O 0 ^ < - ( ^ ^ o ^ c N j 
• • • • • • • • • • • • • • 

r . r . r . l i l l , ^ r . , ^ r . o o = o a , a , 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
T i - n o o ^ C M n L f i c n a o c M r ^ o o j n 
O c \ J O C J C M C \ J C M C v j c \ j c \ i O r o o e v j 

( . i . c c c c a ) 0 . > L ) . Q i . . a i - c c 

o 
o . 

Si 

01 
c 

> 
m •— 
35 00 00 

• CM 
o — 

1 
«a- •— . «—1 ^ • o 

• CM ID a> 
•o 

0) 

in 

CM ..-̂  5 c 
a> 

00 o 01 
1 J 3 

*—1 
.—1 in 

(a 
-—• 1 

— 0) 
• CM t . O) 

o •— 
§ 
> 0) 

c 
i 
o 

IS 

> 
ID 

, . O (_ 
0^ CM Z J= 
^ CM > f-H — T ! 

0> 
3 
t/) 

C 
UJ 

<4-
o c 

o 
00 CJl >. a . 

CM CO i n s- 3 
O 01 4-> 
CM in 

1 Q . 
E 

T - <U 

UJ (O " a . 
a> 00 Q . m £ E 
eo CM IS 
r o — •M a; 

o 
in 

E 
1. o 
a> 

cx a — (-
-—- E >. OJ 

on tn O I_ 
• cn o u lO g '—• t_ 

C 
(. 
3 3 

3 
C 

* <3 O 

1 

iA 

(V 

01 

5 
s c c +-> s o la 

f C71 T3 •-> 
P ^ o 4-> 4 J •n 

t/1 
3 

F 
01 oo 

.—1 
y 

.-t ro </) t . • o 
O CM 01 o o c 

* •— 
« * 

« • * ~ -



(a) reduced the required monitoring frequency of the 

e f f l u e n t from semi-quarter ly to q u a r t e r l y ; 

(b) imposed less s t r ingent requirements on the maximum 

l i m i t s for TCN, d isso lved copper and d isso lved zinc 

contained in the e f f l u e n t ; 

(c) removed the l i m i t on total s o l i d s and d isso lved lead 

contained in the e f f l u e n t ; 

(d) removed the requirement to monitor total copper, lead 

and z inc ; d issolved lead and total s o l i d s at a l l 

sample l o c a t i o n s ; and 

(e) e l iminated the requirement to monitor Carpenter Creek 

upstream and downstream of the t a i l i n g s decant. 

However, the "Let ter of Transmitta l" required that the 

operator submits a repor t , by October 31, 1979, on measures taken to 

reduce the q u a n t i t i e s o f cyanide, copper and zinc reagents used in the 

m i l l and reta in a q u a l i f i e d geotechnical engineer to assess the 

s t a b i l i t y and i n t e g r i t y of the t a i l i n g s dams. At the time of wr i t ing 

neither report had been submitted to the Waste Management Branch for 

review although i t was reported that Golder and Assoc iates had been 

reta ined to complete the l a t t e r . 

A summary o f e f f l u e n t data from March 31, 1979, to March 3, 

1980, pursuant to the amended P o l l u t i o n Control Permit PE-1203 i s 

provided in tab le 2. Since the major i ty of e f f l u e n t i s disposed of by 

e x f i l t r a t i o n , which reappears as a seepage s p r i n g , i t i s included here 

as e f f l u e n t and i s recognized as the main point of d i scharge . These 

data ind i ca te that the t a i l i n g s supernatant decant and seepage are high 

in tota l cyanide, d i sso lved copper and d isso lved z i n ^ i n p a r t i c u l ^ r j a n d ^ y ^ •M^^i^'J 

e i t h e r one can p e r i o d i c a l l y exceed the permit l i m i t s in pH, suspended 

s o l i d s , tota l cyanide, d i sso lved copper or d isso lved z i n c . 

It i s reported that a mine water stream drains into a 

t r i b u t a r y of Carpenter Creek at the Si lvana Mines Inc. s i t e , however, 

there are no a v a i l a b l e data on i t s quant i ty or q u a l i t y (V i l lamere et 

a l . , 1978) or record of a P o l l u t i o n Control Permit cover ing such a 

d i scharge . 
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3 DESCRIPTION OF RECEIVING WATERS AND AQUATIC RESOURCES 

Carpenter Creek flows wester ly from the town of Sandon for 

approximately 10 km before d ischarging to Slocan Lake near the town of 

New Denver, B.C. Flows at Sandon (drainage area 19.3 s q . mi les) are 

reported to range from a low of 16 c f s in January to a high of 369 c fs 

in June with a y e a r l y mean of 85.2 c f s . Flows at the mouth, near New 

Denver (drainage area 65 s q . m i l e s ) , range between a low of 38 c f s in 

February to a high of 828 c fs in June with a y e a r l y mean of 192 cfs 

(Department of Environment, 1977). Slocan Lake i s a moderately la rge 

lake being approximately 35 km long and 2 km wide at i t s widest p o i n t . 

There are no q u a n t i t a t i v e data on the f i s h e r y resource of 

Carpenter Creek, however, B.C. F ish and W i l d l i f e f i l e s ind i ca te res ident 

species inc lude rainbow trout and probably d o l l y varden in the upper 

reaches. The lower reaches provide spawning habitat for migrant species 

o f "Slocan f i s h " (Andrusack, personal communication, 1978). 



4 REVIEW OF RECEIVING WATER QUALITY AND ENVIRONMENTAL 

IMPACT ASSESSMENTS 

To the knowledge of the author, no rece iv ing environment 

impact assessments of the watershed r e l a t i v e to S i lvan Mines L t d . have 

been conducted, although i t has been long known that the water q u a l i t y 

of the system is poor as a r e s u l t of the combined seepages from old mine 

shafts and t a i l i n g s dumps l e f t from e a r l i e r mining a c t i v i t y . During 

World War I I , for example, interned Japanese Canadians were advised 

against dr ink ing local surface water and swimming in Slocan Lake. 

P o l l u t i o n Control Permit PE-1203 required the monitoring of 

Carpenter Creek at a s i t e upstream and 1000 f e e t downstream of the 

t a i l i n g s decant on a frequency of six-week i n t e r v a l s unt i l t h i s requ i re ­

ment was deleted when the permit was amended Apr i l 10, 1979. The 

a v a i l a b l e r e s u l t s of the company monitoring pursuant to the above from 

February 4, 1977, to March 23, 1979, are provided in table 3. The 

decant has an immediate impact on Carpenter Creek water q u a l i t y and the 

most s i g n i f i c a n t e f f e c t s are seen in the increases in tota l s o l i d s 

(166.3 to 207.2 mg/1), suspended s o l i d s (7.7 to 15.5 mg/1), sulphates 

(37.6 to 51.1 mg/1), tota l lead (0.014 to 0.033 mg/1), tota l z inc (0.33 

to 0.48 gm/1), and d isso lved zinc (0.24 to 0.38 mg/1). 

The averaged values from the above monitoring are compared 

with addi t iona l unrelated monitoring data for the Carpenter Creek 

drainage system in tab le 4 (B.C. M i n i s t r y of Environment, EQUIS Data 

F i l e ) . As i n d i c a t e d , the watershed r e f l e c t s abnormally high tota l and 

d isso lved zinc and genera l ly higher than normal l e v e l s of tota l i ron and 

lead above and below the S i lvana Mines Inc. o p e r a t i o n . The immediate 

impact o f the S i lvana t a i l i n g s supernatant discharge noted above i s 

d i f f i c u l t to determine in downstream water q u a l i t y data but there 

appears to be a s l i g h t overa l l increase in suspended s o l i d s , s p e c i f i c 

conductance, a l k a l i n i t y , and hardness with d istance downstream. Heavy 

metal loadings appear to be attenuated to some extent by the in f luences 

o f the r e l a t i v e l y uncontaminated t r i b u t a r i e s of Kane and T r i b u t a r y 

Creeks. 
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5 SUMMARY AND CONCLUSIONS 

S i l vana Mines Inc. i s a small operation (maximum 150 tons/day) 

producing separate lead and zinc concentrates . There i s no i n - p l a n t 

dest ruct ion of cyanide, which i s used in the process , and the resu l tant 

t a i l i n g s e f f l u e n t i s consequently very high in total cyanide, d isso lved 

copper and, p a r t i c u l a r l y , d i sso lved z i n c . F inal e f f l u e n t i s e i t h e r 

e x f i l t rated or decanted but not r e c y c l e d . 

The e f f l u e n t p e r i o d i c a l l y exceeds s p e c i f i e d permit l i m i t s and 

has a s i g n i f i c a n t impact on the water qua l i ty of Carpenter Creek 

immediately downstream but monitoring of the rece iv ing water pursuant to 

the o r i g i n a l P o l l u t i o n Control Permit has been s i g n i f i c a n t l y c u r t a i l e d 

by amendments to the permit dated Apr i l 10, 1979. 

A d e f i n i t i v e environmental impact assessment of the e f f l u e n t 

on the downstream ecology has not been conducted and there i s v i r t u a l l y 

no information of the systems f i s h e r y resource. Therefore i t i s 

recommended that : 

(a) the Department of Environment obtain and review the 

reports on t a i l i n g s dam i n t e g r i t y and i n - p l a n t cyanide 

use, required of the permittee by amendments to the 

P o l l u t i o n Control Permit PE-1203 issued Apr i l 10, 1979; 

(b) an i n v e s t i g a t i o n be conducted to determine the 

f e a s i b i l i t y of employing c h l o r - a l k a l i des t ruct ion of 

cyanide p r i o r to e f f l u e n t discharge or a l t e r n a t e l y 

employing e f f l u e n t r e c y c l e ; 

(c) an environemental impact assessment be conducted of the 

Carpenter Creek system r e l a t i v e to the S i lvana Mines L t d . 

d i scharge ; and 

{d) the need to br ing the mine water discharge under 

P o l l u t i o n Control Permit be i n v e s t i g a t e d . 
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