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SUMMARY

A preliminary assessment of water quality in the Tsolum River water-
shed, Vancouver Island, indicates that acid mine drainage is occurring at an
abandoned copper mine located at 1300 m altitude on Mount Washington.
Although a portion of the mine site is located within the Oyster River
watershed, available data indicate that the majority of acidic drainage

enters Pyrrhotite Creek which flows into Murex Creek, a major tributary to

the Tsolum River.

High concentrations of several metals occurred in the runoff from the
mine site. Copper 1is .of particular concern as concentrations above the
criterion for the protection of aquatic life occurred throughout the drain-
age system, from the mine site to and including the mainstem of the Tsolum
River. Significant fisheries resources in the Tsolum River may have been
impacted. Water quality criteria for the protection of domestic and irri-
gation water uses were met in the Tsolum River, where all licenced water use

in the watershed occurs.

Further water quality monitoring and water use surveys are recommended to

confirm the preliminary interpretations presented here.



SUMMARY: S oistisinissiarsinoio sinesinsras
TABLE OF CONTENTS ...e00s40 cils

I ISTHORBEGURES: T0h vics o einialon

14

TABLE OF CONTENTS

o TRe el e Re e aner e e ek (elTele jerte e e en e . R (565 |
LT O TRBERGC o s s el i win waaiaitie: o b 10 00016 Wim e e ke me e b e LW
1507 “Entroductiion: ii. oieih seae AP DA B oo «lToice ! niegois sy s aerie oisraise 1
200 HYAROIORY ioiis oiaicieisrsiao o isioiissiossin s ons o in oisistois oo s sarais ot ion e s siiois s eis iainie 3

3.0

4.0

6.0

7.0

Water uses and fisheries resources

Sl Taolbum-RIver Watershed: /.ol ivi duie s sols eiu s e nisin s sia leisreisiats o eial
352 0ysteriRiver Watershed iiivivi s iiossisesioessios

F

Sisyerishensnn olescio¥s 5

Water quality assessment with reference to aquatic life

4.1 Mine site, Pyrrhotite Creek, Murex Creek and
RSOl M RISVER o 3l ol e s dha vane. miariel skouie nduners

® 606 a0 0000000000000 0 00

6
Ui pH i acidity and dissolved sSULPRAte. o ivivs e sivsivesnis 6
Woln2: CAlkalinity e and NardNEsSS i iivsves e sisiais sioieis s bos 650 6
Notale Mefaligs i s s eeis 6

© e 0 006000000000 0000000000000

o2 MR AYHBReeK: il ieiiaisia sin sio i e simisiaie e A N e R PO SR Y. 9
4,3 Oyster River Watershed ............ sleonniie] nsiaponsiaralatsls ol ehale e e s 10
B s MV LS W5 0 X0 o Yo ol Sm et R e i A L it e L B o I P PR 10

Water quality assessment with reference to domestic and
Ireigation USe€s ..eeees ST W P

e o wesisas e s ese s s seessssessee 1

Conclusions and: recommendatbiions: v «isiies vieieasivie e sioe e s s siasegela e Ul
| ) T ool bR e R s R e M AR R TR TV SR L b il SUTLBM ey St 7

Eligures: . oo viianies e suene ] ansshinss el sheXats; BVaraliate o e ete e sRRile e dnkera st Lar e aris e lerars N 20

Tables

sialis araie e s 810 e ele Wis e usaiiete nie e, 0 e 0 0 ibl aieininie minisl ble e aie s asaleiaieis 0 niel e win 2 =33



Table

1.
2.

3.

10.
1.
125

13.

Summary
Summary
Summary
Summary
Summary
Summar}
Summary
Summary
Summary
Summary
Summary

Summary

of

of

of

of

of

of

of

of

of

of

of

of

iv

List of Tables

pH ® 000000 0000000000000 0020000000000 00000000000000O0TO0SE

dissolved sulphate ......... siiese

total —achdity iisis cviasiie vis oo sisinis o e o e ey il o o alioculle VaTa fan el aneine
total alkalinity ® 0 0 0 00 00 000 00000 00 ® o0 0 00 e ° 00 0 L) * e

total hardness ........

votal ~aluminim ;i e e eieisioeie o Suionininie e s nie s lS masie el
REERL CRRBBIING i v v S e S sk e B e e e ar e oo
total cadmium ..... Cisiee e s iaiein e 68 0 0 einie eisiBein ieluie s 8 [orel ae

GOL Al S COD DR i s iasrois aie) sl shisiesnorel siais e ialar e tolelsns ateranahete
RGROE ABON. o ovis sinis minviton i nim e a8 N AR o e m

total lead

®o e e ve 00000 0000000000000

tobaleZzine niaiadis SLsdeTe it ieiehor hel s e ruiataiipsas s

Dissolved copper, extractable copper and hardness in Murex Creek

and Tsolum River, March - August 1984 ......

00000 000000000008 00

Page

21
22
23
24
25
26
217
28
29
30
31

32

33



1. INTRODUCTION

In the mid-sixties a copper mine operated briefly on Mount Washington,
on Vancouver Island (Figure 1), Nearly two decades later a routine survey
of provincial water quality data showed that drainage from the mine was
acidic and contained high concentrations of metals (Clark, personal communi-
cation). This report is a preliminary assessment of these historical water
quality data, collected between January 1965 and August 1984. The purpose
of this report is to assess the quality-of water emanating from the mine
site, to identify areas which require further monitoring, and to form a

basis for future action such as reclamation.

The open pit mine, which operated from 1965 to 1967, was located near
the summit of Mount Washington. The mine straddled two watersheds, the
Oyster River and the Tsolum River; both drain to the Strait of Georgia.
Piggott Creek, with headwaters near the mine site, is a tributary to the
Oyster River. Pyrrhotite Creek and McKay Creek flow from headwater areas
near the mine site to Murex Creek, and thence into the Tsolum River. A mill
serving the mine was located approximately four km east of the mine and the
tailings pond was located approximately 2.5 km east of the mill. Drainage
from the abandoned tailings pond enters Wolf Lake, which drains to the

Tsolum River via Headquarters Creek. (Figures 1 and 2).

During operation of the mill attention of environmental agencies was
drawn to the mine due to a tailings pipe rupture and uncontrolled discharge
from the tailing impoundment. The Federal Department of Fisheries and the
Pollution Control Board investigated these problems and advised the company
on remedial actions. 1In August 1966 the Pollution Control Board advised the
company to apply for a discharge permit. On April 3, 1967 the Mt.
Washington Milling Co. Ltd. was placed in receivership and ceased mining and
milling.
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Esso Resources Limited held the mineral rights to the abandoned Mt.
Washington Mine from October 1978 to July 1983. During 1979 and 1980 Esso
carried out leaching experiments on a portion of a waste rock pile, located
at the headwaters of Pyrrhotite Creek, to determine potential recovery of
copper. The company attempted to enhance the liberation of copper from
waste rock through techniques such as addition of sulphuric acid and inocu-
lation with bacteria. After the experiment, the company added lime to
neutralize the acidification. It was believed that water quality would

return to pre-experiment levels.

The ownership of surface and mineral rights for the area encompassing
the abandoned open pit and waste rock dumps is complicated and may require a
more thorough 1legal search than was possible for this report. It - iis
\believed that Crown Forest Industries Limited owns the surface rights,
Better Resources holds the precious mineral rights (i.e., gold) and Imperial
Metals Limited has leased the base mineral rights (i.e., copper) from
Fording Coal Limited.



