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E X E C U T I V E S U M M A R Y 

This Prospectus provides information with respect to an underground mining 

operation which is proposed for the Lara property located 15 km west of Chemainus on 

Vancouver b land. The property is being developed by Abermin Corporation (Abermin), as 

part of a joint venture agreement with Laramide Resources L t d . Both companies have 

their head off ices in Vancouver, Br i t i sh Columbia. 

Since 1983, Abermin has conducted continuous exploration on the property and 

has outl ined to date ore reserves of approximately 923,000 tons grading, 0.095 oz/ton 

gold, 2.61 oz/ton si lver, 3.59% z inc , 0.81% lead and 0.61% copper. Addi t ional exploration 

is planned for 1987 to further delineate ore reserves. Minera l i zat ion containing gold, 

si lver, z inc, copper and lead has been discovered in the northwest portion of the Lara 

property in the Coronation and Coronation Extension Zones. Minera l i zat ion consists of 

strataform massive to disseminated sulphides made up of sphalerite and pyrite with lesser 

amounts of chalcopyrite, galena and tetrahedrite. Loca l l y , massive sulphides occur. 

However, the predominant form of mineral izat ion contains about 25% sulphides in a 

gangue of quartz and carbonate. The mineral ized zones are conformable to the volcanic 

stratigraphy and are about 5 m in true thickness. The highest grade massive sulphides 

encountered to date on the property occur near the surface in the Coronation Zone. This 

zone has an average grade of 0.238 oz/ton gold, 6.71 oz/ton si lver and signif icant 

concentrations of z inc , lead and copper over an average true width of approximately 

3.4 m. Mining w i l l be by underground methods. The in i t i a l dai ly production rate w i l l be 

680 tonnes per day on a 365 day per year basis. 

Noting that an underground mine is planned, surface disturbance w i l l be 

minimal . The most important surface features w i l l be the m i l l and the tai l ings 

impoundment area. The exact locations for these fac i l i t ies have yet to be f inal ized. No 

meta l lurg ica l work has been carr ied out to date. However, it should be noted that the 

Lara ore is very s imi lar to that of Westmin Resources L im i t ed , Lynx mine and a s imi lar 

mi l l ing process may be employed. The subaerial method of tail ings disposal, used 

successfully at Westmin's Butt le Lake operations, w i l l be thoroughly examined for use at 

the Lara s i te . 
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This Prospectus addresses the socio-economic and environmental issues 

associated with this proposed development and discusses the Stage 1 programs that w i l l be 

implemented. There is considerable environmental information available for the 

Duncan/Chemainus area from government and private sources. However, this information 

is not specif ic to the mine site or in suff icient detai l to meet the requirements of a Stage 

I Report . The salient information highlighted in this Prospectus forms the basis for 

determining the proposed f ie ld studies that w i l l be completed during the Stage I studies. 

The Stage I studies are designed to provide site-speci f ic information to a leve l of deta i l to 

satisfy the Stage I Report requirements. They are designed recognizing the need to f i l l 

data gaps revealed by the compi lat ion of existing regional information. These studies are 

important in the determination of the mit igat ive measures necessary to minimize 

environmental impacts and to ensure project approval- in-principle. Noting the proximity 

of the mine site to the Chemainus R iver , the importance of the fishery resources of this 

system and that there are other users of this system, aquatic environmental issues are 

considered to be the most important. However, possible impacts upon other 

environmental resources such as wildl i fe and wildl i fe habitat, heritage and archaeological 

resources, vegetation and forestry resources, etc., w i l l also be addressed thoroughly. 

With respect to the socio-economic data base, it is important to note that the 

La ra s i te is within the Cowichan Valley Regional D is t r i c t and that community profi les 

have been prepared that w i l l serve as a basis for developing a project related 

socio-economic evaluation during the Stage I study. Information currently available 

addresses subjects such as unemployment, labour force ski l ls , community services and 

fac i l i t ies , avai labi l i ty of goods and services, etc . In preparing the socio-economic 

evaluation for this proposed development, i t w i l l be necessary to update the existing 

information with more recent unpublished information that w i l l be obtained through a 

comprehensive interview program. The following points w i l l be taken into consideration 

with respect to the Lara project: 

1. A new townsite to serve the operating mine w i l l not be required. 

2. Three established communities (Ladysmith, Duncan and the Dis t r i c t of 

North Cowichan) w i l l be af fected, either posit ively or negatively, as a 

result of this proposed development. 
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3. Noting the locat ion of the proposed mine development and that other 

industr ial act iv i t ies have taken place and are taking place in the area of 

the proposed mine, the required infrastructural changes w i l l be minor in 

nature. 

Abermin are committed to providing a public part ic ipat ion and information 

program to help ensure that government approval- in-principle is not granted in isolation 

of public acceptance of the project. In order to ensure that this program is 

comprehensive, Abermin have retained the services of specialist consultant for this phase 

of the project. A n "Open House" program wi l l be implemented and w i l l provide an 

opportunity for interested people to obtain information about the project and to input 

the ir views concerning the design of the proposed project. 



] 
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1.0 INTRODUCTION 

1.1 G E N E R A L 

Exploration in the project area dates back to the late 1800 fs when massive 

sulphides were discovered on Mount Sicker . Between 1898 and 1909, these deposits 

produced 253,000 tons of ore grading 0.14 oz/ton gold, 2.92 oz/ton si lver, and 3.77% 

copper. Zinc and lead were also present but were not recovered. The mines closed due to 

dwindling reserves, low copper prices, and a smelter penalty for the high z inc content. 

Several unsuccessful attempts have since been made to react ivate these mines. 

The Lara property was staked by Laramide Resources L t d . in May 1981 and 

optioned to Abermin Corporation (Abermin) in September, 1982. Since that t ime, 

Abermin has carr ied out an exploration program over much of the property. Detai led 

exploration resulted in the discovery of the Coronation Zone in December, 1984. The 

Coronation Zone was tested extensively by diamond dr i l l ing in 1985 and this program 

resulted in the discovery of the Coronation Extension Zone. 

This Prospectus has been prepared by Abermin as a first step in obtaining 

approval for the development of a mining operation at the Lara site. Abermin exploration 

programs have delineated suff icient reserves to warrant the in i t iat ion of detailed 

environmental studies leading to the preparation and submission of a Stage I Report . 

1.2 L O C A T I O N A N D A C C E S S 

The Lara property is located approximately 15 km west of Chemainus, 

approximately 75 km north of V ic tor ia , and approximately 35 km south of Nanaimo. 

Access to the property is via an a l l weather two lane gravel road from the Island Highway 

near Chemainus. This road was developed in i t ia l ly as a logging road and provides good 

road access to the Lara property. The same road provides access to the Chemainus R iver 

Prov inc ia l Park. The Lara property is within easy driv ing distance of a major highway 

(the Trans Canada Highway), an airport (the Nanaimo Cassidy Airport ) , the Duke Point 

industr ia l park and marine terminal site, and the communities of Duncan, Ladysmith and 

the D is t r i c t of North Cowichan. 
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2.0 T H E LARA PROPERTY 

2.1 LOCATION AND LAND TENURE 

Land with mineral potent ia l in the project area is Crown Land where subsurface 

or mineral rights have been al lotted by way of c la ims, Crown Grants or leases. 

Forestry resources to the south of the property are owned by the Crown and are 

a portion of the "Vancouver Island Plantat ion Forest Reserve". Areas to the north are 

wholly owned by Pac i f ic Forest Products L t d . (CIP Inc.) as "Pr ivate Lands for Forest 

Product ion" under Cert i f i ed Tree Farm No. 7. S imi lar ly , some areas to the west are held 

by MacMi l l an Bloedel L t d . under Cert i f i ed Tree Farm No. 19. 

Chemainus R i v e r Prov inc ia l Park, which encompasses 80 hectares, is accessible 

by 11 km of gravel road from Highway No. 1 and is located south of the Lara property at 

the junction of Humbird Creek and the Chemainus R ive r . The locat ion of the property is 

i l lustrated in Figure 1. 

2.2 HISTORICAL OVERVIEW 

Explorat ion in the project area dates back to the late 1800's when massive 

sulphides were discovered on Mount S icker (Tyee, Lenora and Richard III Mines). Between 

1898 and 1909, these deposits produced 253,000 tons of ore grading 0.14 oz/ton gold, 2.92 

oz/ton si lver, and 3.77% copper; z inc and lead were also present but were not recovered. 

The mines closed because of dwindling reserves, low copper prices and a smelter penalty 

for the high zinc content. Several unsuccessful attempts have since been made to 

react ivate these mines. 

A number of smal l pits and adits occur on the Lara property. These are not wel l 

documented but are probably related to prospecting carr ied out at the turn of the 

century. Underground work was carr ied out on a copper-bearing shear zone immediately 

north of the Lara property by Sharon Copper Mines L t d . in 1962. Between 1965 and 1979, 

grass roots exploration was undertaken on what is now the Lara property by a number of 

mining groups including Cominco (1965 - 1966) and Umex (1978 - 1979). 



FIGURE 1 Generaf Loca t ion of the Lara P rope r t y 



The Lara property was staked by Laramide Resources L t d . in May, 1981 and 

optioned to Abermin Corporat ion in September 1982. Abermin carr ied out a program of 

l inecutt ing, geological mapping, geophysics and soi l geochemistry over much of the 

property. Detai led follow-up in prospective areas consisted of addit ional surveys, backhoe 

trenching and diamond dr i l l ing which resulted in the discovery of the Coronation Zone 

(DDH 84-12) in December 1984. The Coronation Zone was tested extensively by diamond 

dr i l l ing in 1985. This program resulted in the discovery of the Coronation Extension Zone 

(DDH 85-40) on str ike and to the east of the Coronation Zone and traced the two zones 

over a to ta l str ike length of 1,600 meters. In 1986, high grade massive sulphides were 

discovered in the Coronation Zone in Trench 86-43. This high grade zone was tested by 

eight d r i l l holes and traced over a strike length of 160 meters. 



- 5 -

3.0 GEOLOGY AND MINERALIZATION 

3.1 GEOLOGICAL SETTING 

The rocks underlying the Lara property form part of the Cowichan-Horne Lake 

Upl i f t , a tectonical ly upli fted belt of Paleozoic age rocks known as the S icker Group. 

This belt of rocks forms an arcuate zone approximately 130 kilometers long extending 

from Saltspring Island to Port A lbern i . 

The northern part of the Lara property is underlain by volcanic flows and 

pyroclast ic rocks which are rhyol i t ic to andesitic in composit ion and dip steeply to the 

north. S imi lar rocks host the massive sulphide deposits at Mount Sicker immediately east 

of the La ra property. These rocks are thought to be analogous to the Devonian age Myra 

Format ion which hosts Westmin's gold, si lver, z inc , copper, and lead deposits at Butt le 

Lake , 150 kilometers to the northwest. The Devonian age volcanic rocks have been thrust 

over Ear ly Cretaceous age Nanaimo Group sedimentary rocks which are exposed on the 

southern half of the Lara property. 

3.2 MINERALIZATION 

Mineral izat ion containing gold, si lver, z inc, copper and lead has been discovered 

on the northwest portion of the Lara property in the Coronation and Coronation Extension 

Zones. These zones are hosted by quartz-feldspar porphyrit ic rhyolite of the Myra 

Format ion . A t least five intervals of porphyrit ic rhyolite occur on the northern part of 

the c la im group; these are highly prospective for massive sulphides. 

The Coronation and Coronation Extension Zones have been traced for a str ike 

length of approximately 1,600 meters to a maximum depth of about 300 meters. The two 

zones are on str ike with one another, dip about 60° to the north and are hosted by the 

same quartz-feldspar porphyry rhyolite unit. 

Mineral izat ion consists of strataform massive to disseminated sulphides made up 

of sphalerite and pyrite wi th lesser amounts of chalcopyr i te , galena and tetrahedrite . 

Loca l ly , massive sulphides occur, however, the predominant form of mineral izat ion 
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contains about 25% sulphides in a gangue of quartz and carbonate. The mineral ized zones 

are conformable to the volcanic stratigraphy and are about 5 meters in true thickness. 

The highest grade massive sulphides encountered to date on the property occur 

near surface in the Coronation Zone where massive sulphides have been traced over a 

str ike length of 160 meters in eight diamond d r i l l holes and one trench. This zone has an 

average grade of 0.238 oz/ton gold, 6.71 oz/ton si lver, 14.91 % z inc, 3.07% lead, and 1.48% 

copper over an average true width of 3.4 meters. 

3.3 PRELIMINARY GEOLOGICAL ORE RESERVES 

Prel iminary geological reserves for the Coronation and Coronation Extension 

Zones include 923,000 tons grading 0.095 oz/ton gold, 2.61 oz/ton si lver, 3.59% z inc, 

0.81 % lead, and 0.61 % copper. 



- 7 -

4.0 CONCEPTUAL DEVELOPMENT PLAN 

The following conceptual mine, mi l l ing and waste disposal plans are prel iminary 

and are presented pr imari ly for in i t i a l review by the Mine Development Steering 

Commit tee . These plans w i l l be modified during the engineering and design phase as more 

detai led information becomes available regarding the ore bodies, metallurgy and 

geotechnical and environmental factors pertaining to the tai l ings disposal site. 

4.1 CONCEPTUAL MINE PLAN 

The ore bodies on the Lara property are generally steeply dipping, high grade 

lenses which are suitable for mining by underground methods. The in i t ia l dai ly production 

rate w i l l be 680 tonnes of ore per day on a 365 day per year basis. 

The access decl ine, measuring 4.57 m wide by 4.27 m high, would be driven at 

-15% from a point approximately 200 meters south of the outcrop of the Coronation Zone 

and in the footwalL The mining method ut i l i zed would be overhand cut and f i l l using 

diesel powered trackless equipment. Broken ore would be hauled to the surface with 32 

tonne capacity trucks. A main downcast venti lat ion raise w i l l be bored from underground 

to serve both as the main a i r inlet to the mine and as a second outlet for personnel. The 

raise w i l l be 3.5 meters in diameter and f i t ted with ladders and landings. The venti lat ion 

requirement would be approximately 70m /sec (150,000 C F M ) . Back f i l l requirements 

would be supplied partly from development headings with the balance coming from 

tail ings sand. 

4.2 CONCEPTUAL MILLING PLAN 

For reasons of economy and ef f ic iency, the crushing and concentrat ing fac i l i ty 

w i l l be located in close proximity to the mine por ta l . A prel iminary mineralogical 

examination of d r i l l cores from the Coronation Zone and the Coronation Extension Zone 

of the La ra property has been carr ied out by C A N M E T and the results have been assessed 

in a report by Coastech Research Inc. The m i l l would be designed to operate on the basis 

of 680 tonnes per day, seven days per week, 24 hours per day. The average hourly rate 

would be 28.3 tonnes per hour. 
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No metal lurgical test work has been carr ied out to date. However, it should be 

noted that the Lara ore is very s imi lar to that of Westmin Resources L im i t ed , Lynx mine. 

Although a specif ic flow sheet has not yet been designed, it is probable that the La ra flow 

sheet w i l l be very s imi lar to that of the Westmin's former operations as i l lustrated in 

Figure 2. In the m i l l , minerals from the broken ore would be concentrated by e l iminating 

most of the waste rock and pyr i te (iron sulphide) associated with the ore. The m i l l would 

produce a zinc concentrate assaying about 55% zinc in the form of zinc sulphide, which 

would be sold to a smelter in either T ra i l , B . C . or Japan. The m i l l would also produce a 

copper concentrate assaying about 30% copper metal in the form of copper sulphide which 

would be shipped to smelters in Japan. Depending upon the grade of lead in the ore, it 

may or may not be benef ic ial to produce a separate lead concentrate. 

The concentration process w i l l consist of grinding in a rod mi l l - ba l l m i l l c i r cu i t , 

followed by f lotat ion to selectively separate sphalerite (Zn S) from the copper-lead 

minerals. A finer grind is required to separate the copper from the lead. The 

concentrates would be dewatered to 6% moisture by pressure f i l t ra t ion. The resulting 

concentrates would be trucked to a covered storage bin, easily accessible to ra i l and ship 

loading fac i l i t ies . These fac i l i t ies would be located in close proximity to a deep sea dock 

on the coast between Chemainus and Nanaimo. Gold and si lver would not be separated at 

the mine, but shipped with the base metal concentrates and ult imate ly recovered at the 

smelter and refinery. 

4.3 ANCILLIARY FACILITIES 

The proposed anci l l iary faci l i t ies w i l l consist of an administrat ion building, 

change houses, mine equipment maintenance shop/warehouse complex, metallurgy/assay 

laboratory, water supply and distr ibution system. 

Process water would be obtained from the underground mine. This water would 

be pumped to storage tanks at the m i l l s i te . Domestic and fire water would be obtained 

from a nearby creek. A n appl icat ion for a water l icence w i l l be submitted in the near 

future. 
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FIGURE 2 Abermin Corporation Lara Project 
Conceptual Milling Process 
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E lec t r i c power would be obtained from the B . C . Hydro Sahtlam Substation. A 

25Kva power line may be constructed for a distance of 13.5 km north to the proposed 

mine site along the existing 115 m B . C . Hydro right-of-way. The Demand Load is 

est imated at 3000 kw. 

4.4 CONCEPTUAL TAILINGS DISPOSAL PLAN 

The most economical site for the tail ings disposal area is in the Solly Creek 

valley below the proposed m i l l s i te . The environmental studies and geotechnical 

investigations w i l l be undertaken in order to determine the most appropriate s i te . 

Tailings from the f lotat ion process w i l l be cycloned in a s iz ing plant for recovery 

of the coarse portion for mine back f i l l . The subaerial method of tail ings disposal, used 

successfully at a number of other mine sites, w i l l be thoroughly examined for use at the 

Lara s i te . With this method, the finer tai l ings in a slurry are discharged through spray 

bars onto the high end of a gently sloping "beach" ; the slurry then flows down the beach 

forming a uniform tail ings layer about 100 mm thick. Once a section is covered, the 

discharge is moved to another portion of the beach. The newly deposited layer is left to 

sett le, drain, bleed and a i r dry before being covered with a subsequent tail ings layer. 
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5.0 DEVELOPMENT SCHEDULE 

The exploration program for 1987 w i l l consist of surface dr i l l ing to further 

explore the Coronation Zone and continue general reconnaissance exploration. The to ta l 

diamond dr i l l ing program w i l l be approximately 9000 meters. 

In addition, an Environmental Impact Study w i l l be completed and some 

prel iminary metal lurgical tests w i l l be carr ied out on ore samples from the Coronation 

Zone. 

Subject to a successful 1987 exploration program, an underground exploration 

and development program would be init iated in 1988 which would provide a bulk sample 

and establish the necessary data base for the preparation of a feasibil ity study. 

Under the most opt imist ic scenario, the Lara Joint Venture could be in a position 

to make a production decision by the spring of 1989 and be in production by the spring of 

1990. 
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6.0 PUBLIC PARTICIPATION AND INFORMATION PROGRAM 

Abermin Corporation is committed to providing a "Publ ic Part ic ipat ion and 

Information Program" to help to ensure that Government Approval - in-Pr inc ip le is not 

granted in isolation of public acceptance of the project; speci f ical ly the loca l 

communities affected by the project. In order to ensure that this program is 

comprehensive, Abermin have retained the services of specialist consultants to assist in 

this phase of the project. The program as outlined below w i l l provide an opportunity for 

interested people to obtain information about the project and contribute their views in a 

positive manner such that the proposed development is understood and accepted by most 

of those affected by i t . Secondly, the program is designed to set the basis for a 

cooperative relationship with people and authorit ies in the area. 

The proposed program of work w i l l consist o f the following elements: 

1. Preparation of a socia l profi le of the adjacent communit ies. 

2. Preparation and publicat ion of an introductory description of the project in 

the loca l press with a response coupon. 

3. Organize and hold an "Open House" so that those interested can talk with 

company representatives. 

4. Preparation of a brief report summariz ing the results of the "Open House" 

program for inclusion in the Stage I Report . Requirements for follow-up 

act iv i t ies w i l l also be identi f ied. 



7.0 AVAILABLE INFORMATION 

There is considerable socio-economic and environmental information available 

for the Duncan/Chemainus area from Government and private sources. However, this 

information is not specif ic to the mine site or in suff icient deta i l to meet the 

requirements of a Stage I Report. The salient information has been highlighted in the 

fol lowing sub-sections and it forms the basis of the proposed field studies described in 

Sect ion 8.0. 

7.1 ENVIRONMENTAL 

7.1.1 Physiography 

The Lara property fal ls on the boundary of two physiographic subdivisions of the 

Western System of the Canadian Cordi l lera; the Coastal Trough and the Outer Mountain 

Area . More speci f ical ly , the eastern portion of the property lies within the Nanaimo 

lowlands of the Georgian Depression and the western portion l ies within the Vancouver 

Island Mountain Range of the Insular Mountains. 

The Vancouver Island Ranges are composed of a heterogeneous group of 

pre-Cretaceous sedimentary and volcanic rocks intruded by numerous granit ic batholiths. 

The Nanaimo Lowlands are largely underlain by sedimentary rocks of the Upper 

Cretaceous period (Holland, 1976). 

7.1.2 Climate 

Prec ip i tat ion and temperature records for several nearby stations have been 

maintained by the Atmospheric Environment Service (1980), for the most part , over 30 

years. 
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The available data is summarized below. In general, the communities of Duncan 

and Chemainus receive between 900 to 1,000mm of ra infa l l and 500 to 700mm of snow 

over 150 days per year, wi th the majority of prec ipi tat ion occurr ing in the months of 

November to February. There is a corresponding increase in both rain and snow with an 

increase in elevation. Dai ly temperatures average 9.5°C with maximums occurring in 

July/August and minimums 

occurr ing in December/January. 

T A B L E 1: CLIMATIC NORMALS FOR TEMPERATURE AND PRECIPITATION AT 
SELECTED STATIONS NEAR T H E L A R A PROPERTY 

(Source: Environment Canada, 1980) 

T E M P E R A T U R E (°C) PRECIP ITAT ION (mm) 
STATION Avg . M in . Max. Ra in Snow To ta l Days 

Chemainus - 1,187 753 1,263 155 
(48°56'N 123°44'W e l 53m) 

Cowichan Bay 9.5 -16.1 35.6 935 665 1,001 159 
(48°44'N 123*34'W e l 104m) 

Cowichan Lake Forestry 9.1 -17.8 37.8 1,971 1,521 2,123 173 
(48°50'N 124°8!W e l 177m) 

Cowichan Wier 9.1 -15.0 36.7 1,962 1,103 2,069 176 
(48°50'N 124°4'W e l 163m) 

Duncan Forestry 9.4 -21.7 37.2 986 567 1,042 152 
(48°47'N 123°41'N e l 6m) 

Youbou 10.0 -13.9 37.2 1,757 732 1,874 187 
(48°53'N 124°13TW e l 174m) 



7.1.3 Hydrology 

Water Survey of Canada have operated a flow gauge on the Chemainus R iver 

(Station Number 08HA001) near Westholme (drainage area: 355 km ) for the years 1914 to 

1917 inclusive and 1952 to 1986 inclusive. Average discharge for the period of record is 
3 3 19.9 m /s with low flows normally occurring in August (1.18 m /s) and peaking in 

3 3 December (44.6 m /s) o f each year. A maximum daily discharge of 537 m /s was 
3 

recorded in February 1983, and a minimum daily discharge of 0.071 m /s was recorded in 

December 1956 (Environment Canada, 1984). 

7.1.4 Fishery Resources 

The Chemainus R ive r is located in Conservation Dis t r i c t 3 of S ta t i s t i ca l Area 

17. The river is accessible to fish for approximately 13km from the mouth at which point 

there are impassable fal ls at Copper Canyon. Escapement records from 1947 to 1980 

indicate that three species of salmon, coho (Oncorhynchus kisutch), chum (O. keta) and 

Chinook (O. tshawytscha) as wel l as steelhead trout (Salmo gairdneri) ut i l i ze the r iver for 

spawning and rearing. A n average 74 Chinook, 1,688 coho and 21,962 chum return to 

spawn between early September and mid January. In some odd numbered years, pink 

salmon (O. gorbuscha) have also been recorded. In 1970, the Chemainus R i ve r above 

Copper Canyon Fa l l s was identi f ied as having underuti l ized habitat for salmon and 

steelhead so some 150,000 coho fry transplants and steelhead trout were released to 

selected areas above the Copper Canyon Fa l ls (Fisheries and Oceans Canada). Resident 

trout and char can be expected throughout the lower reaches of the Chemainus 

watershed. Stream sport fishing can be described as moderate. 

In response to decl ining returns of Chinook stocks, the Department of Fisheries 

and Oceans undertook in 1979 to rebuild the runs wi th the use of a smal l private hatchery 

(located immediately to the west of Island Highway) now owned and operated by Sea 

Spring Salmon Farms. Since the program was in i t iated, this hatchery provides fisheries 

wi th approximately 200,000 chinook and 100,000 coho eggs per year from transplant in the 

Chemainus R i ve r (Fisheries and Oceans Canada, 1984). 



There are three Indian Bands in the area with aboriginal t i t l e to a food fishery 

from the Chemainus R iver . This fishery is restr icted to catches ut i l i z ing spear, gaff or 

j igs. 

7.1.5 Water Quality 

The B . C . Ministry of Environment has maintained a water quality monitoring 

stat ion on the Chemainus R i v e r since 1971. Samples have been col lected approximately 

twice annually and analyzed for a relat ively comprehensive range of parameters. The 

data, which is summarized in Appendix Table 1, indicates that the Chemainus R i ve r is 

re lat ive ly prist ine, low in meta l content, relat ively soft (Total Hardness = 17.4 mg/L), and 

neutral in pH (7.28). The watershed is c lear (colour 6.5), low in residue content (Total 

Residues = 35.6 mg/L) and relat ively low in nutrients such as nitrates and phosphates. 

7.1.6 Vegetation 

The main forest cover of the mine site l ies within the Douglas f ir-arbutus sub 

zone of the Douglas f i r B ioc l imat ic Zone. These are generally immature stands of 

secondary growth under Tree Farm or Crown management. The forests typica l ly consist 

of Douglas f i r w i th an admixture of other conifers such as western red cedar, western 

hemlock, amabi l is f ir , grand f i r and several deciduous species including red alder, arbutus, 

and maple. The understory is usually composed of a salal-swordfern association which 

does we l l i n dry shallow soils (B .C. Hydro, 1980). The B . C . Ministry of Forests report that 

the forestry resources of Crown Lands and private lands in the mine site area have been 

mapped in deta i l . 

7.1.7 Wildlife 

Because of increasing urbanization and forestry, the capabi l i ty of the eastern 

uplands of southern Vancouver Island to support wi ldl i fe has decl ined. However, several 

more sensitive species such as the Vancouver Island marmot, wolf, and elk are found in 
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the area. The mine site area part icular ly lower Chipman Creek is regarded as being 

winter range for ungulates and is classif ied as 2W which indicates that snow depth is the 

major l im i t ing factor. Second growth Douglas f i r is also of lesser value to wi ld l i fe . 

Typ ica l species of these forests are black tai led deer, black bear, red squirrel, racoon, and 

grouse (CLI, 1975). 

Migratory waterfowl, such as black brant, trumpeter swans, Canada geese and 

mallards tend to use the lowlands in part icular such as the Chemainus estuary. These 

areas are classed as 3M or areas important for production and migration (CLI , 1975). 

7.1.8 Recreation 

Lands within the mine site area are classif ied as having low to moderately low 

capabi l i ty for recreat ion (Class 5 and 6 lands). However, the property is ut i l i zed for 

hunting and sa la l cut t ing and the Chemainus R iver is accessible at a number of sites for 

day camping, fishing and sightseeing. 

7.1.9 Archaeological and Heritage Resources 

Numerous archaeological or heritage sites are known to occur in the Chemainus 

estuary area (B.C. Heritage Conservation Branch, 1986) and there is a relat ively high 

probabi l i ty that unrecorded sites exist in the study area. A pre-Salish population 

inhabited the area from early t imes but were absorbed by the more highly developed 

Halkomelen (Cowichan) Indians who in themselves, adopted much of the renowned 

Kwak iu t l culture a f ter migrating to the area from the mainland (B.C. Hydro, 1980). 

7.2 SOCIO-ECONOMIC 

With respect to the existing socio-economic data base, it is important to note 

that the La ra site is within the Cowichan Valley Regional D is t r i c t and that "community 

prof i les" have been prepared that w i l l serve as a basis for developing a project related 

socio-economic evaluation during the Stage I Study. Information currently available 
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addresses subjects such as unemployment, labour force ski l ls , community services and 

fac i l i t ies (e.g., police and f ire protect ion, health care, recreation, etc.), avai labi l i ty of 

goods and services, public interest groups, etc . During the Stage I Study, it w i l l be 

necessary to update the "community prof i le " data with more recent, unpublished 

information that w i l l be obtained through a comprehensive interview program. This 

subject is discussed in greater deta i l in Section 8.2. 
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8.0 STAGE I REPORT & PROPOSED STUDIES 

Stage I studies outl ined in the following subsections are designed to provide 

site-speci f ic information to a leve l of deta i l to satisfy the Stage I Report requirements. 

They are designed recognizing the need to f i l l data gaps revealed by a compilat ion of 

exist ing regional information. They are also important in the determination of the 

mit igat ive measures necessary to minimize environmental impacts and to ensure project 

Appro va l - in-Pr inc ip le . 

8.1 ENVIRONMENTAL STUDIES AND INVESTIGATIONS 

8.1.1 Physiography, Soils and Seismic Risk Analysis 

A general ized mapping of soils and sur f ic ia l geology of the study area wi l l be 

undertaken at a scale of approximately 1:10,000 on topographic base using E . L . U . C . 

terra in c lass i f icat ion system. General sur f ic ia l features and soils resources w i l l be 

identi f ied and followed up by ground proofing. 

A ground survey of the mine and m i l l site areas be conducted to assess the 

stabi l i ty of the adjacent slopes, part icular ly above proposed fac i l i t ies . A l l occurrences of 

rock screes, snow slide act iv i ty , slope scouring, co l luv ia l mater ia l , and any other 

indications of slope instabi l i ty w i l l be noted on a site map. Avai lable bore hole log data 

w i l l be examined for evidence of "loose ground", f racturing, buried wood, or other such 

evidence. The above site investigation w i l l be supplemented with a stereographic 

examination of aer ia l photographs of the project area. These data are to be used for 

planning roads, and locat ing site fac i l i t ies . 

Samples of l oca l so i l materials w i l l be col lected, returned to Vancouver for 

analyses and submitted to a competent soils laboratory for the fol lowing analyses: 

Sand, si lt and clay size fractions 

pH 

Tota l N and Avai lable P 

E l e c t r i ca l conductiv i ty 

Cat ion exchange capacity 



- 20 -

Exchangeable cations Ca , Mg, Na, and K 

Avai lable metals, Cu , Zn, Fe, Mn, and A l 

To ta l sulphur 

The Stage I Report w i l l document f ield col lect ions, method of soil analyses, 

discussion covering soi l textures, a fu l l interpretat ion of soi l chemistry, and fer t i l i zer and 

l ime requirements. This information is required for engineering and design and preparing 

a f inal rec lamation plan. 

H is tor i ca l information on seismicity for the mine site area w i l l be obtained from 

the Ear th Physics Branch o f the Paci f ic Geoscience Centre at Sidney, B . C . The Stage I 

Report w i l l include a record of the experienced shock intensity for the actua l mine site in 

terms of ground acce lerat ion as a percentage of gravity and Modif ied Merca l l i Intensity 

Scale. Predict ions of future events, including peak horizontal displacements and intensity 

for various return periods w i l l be determined ut i l i z ing the extreme value method and new 

Corne l l -McGui re method of predict ing seismic risk. 

A summary analyses including tabulation of data and seismic zoning map, w i l l be 

provided. These data are to be used in support of a tail ings dam and building design. 

8.1.2 Acid Generation Potential Tests 

Representative samples of ore, development muck, hanging wal l and foot wal l 

rock w i l l be co l lected and returned to Vancouver for Ac i d Generating Potent ia l testing. 

Samples of potent ia l tail ings from metal lurgical test work w i l l also be tested. A n in i t i a l 

test and conf i rmat ion test (if necessary) w i l l be undertaken. These data w i l l be 

incorporated into the Stage I Report and used to support a tai l ings and waste rock disposal 

strategy (Waste Management Plan) and to assess the potent ia l for acid mine drainage. 

8.1.3 Meteorology and Air Quality 

The Atmospheric Environment Service of Environment Canada has maintained 

long term records for several c l imat i c sites within a 20km radius of the proposed mine 
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site. These records include extensive data on prec ip i tat ion, temperature, evaporation and 

wind speed and d irect ion. There are also several stations located between V ic tor ia and 

Nanaimo at s imi lar elevation to the mine site from which data can be compared. A study 

w i l l be undertaken to review, compile and interpolate existing data, by selected paired 

adjustment and data reconstruction techniques for appl icat ion to the mine s i te . 

It is also possible that the existing c l imato log ica l data base could be expanded 

with the assistance of Environment Canada by provision and instal lat ion of meteorology 

equipment at the site to more speci f ical ly define prec ipi tat ion, temperature extremes, 

etc. , for the site. 

8.1.4 Surface and Groundwater Quality 

A surface and groundwater quality monitoring program has been ini t iated and 

samples w i l l be co l lected on a frequency of approximately every six weeks for a period of 

one year. Stream sample locations are shown in Figure 3 and the analyses to be 

performed and the detect ion l imi ts are provided in Table 2. 

Samples of groundwater w i l l also be obtained where feasible from dr i l l holes, 

exploration adits and/or open trenches, and submitted to the laboratory for s imi lar 

analyses. Quantit ies w i l l be est imated where groundwater sources lead to or have the 

potential of entering surface flows. 
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TABLE 2: PROPOSED STAGE I WATER QUALITY MONITORING PROGRAM 

C H A R A C T E R I S T I C S D E T E C T I O N 
LIMITS 

Temperature 
pH 
Dissolved Oxygen 
Suspended Solids 
Turbidity 
To ta l Dissolved Solids 
Tota l Hardness 
Tota l A lka l in i t y 
Sulphate 
Ni trate 
N i t r i t e 
Ammonia 
To ta l Dissolved Phosphorous 
Tota l Cyanide 
To ta l Mercury 

F ie ld 
F ie ld 
F ie ld 
1 mg/L 
0.1 NTU 
1 mg/L 
1 mg/L 
1 mg/L 
1 mg/L 
20 ug/L 
5 ug/L 
10 ug/L 
3 ug/L 
1 ug/L 
0.05 ug/L 

TOTAL AND DISSOLVED METALS 

Aluminum 10 ug/L 
Arsenic 5 ug/L 
Barium 100 ug/L 
Cadnium 0.5 ug/L 
Copper 1 ug/L 
Iron 30 ug/L 
Lead 1 ug/L 
Molybdenum 1 ug/L 
N i cke l 10 ug/L 
Selenium 1 ug/L 
Si lver 5 ug/L 
Zinc 5 ug/L 



- 2 4 -

8.1.5 Surface and Groundwater Hydrology 

There are no long term records of flow for the adjacent watersheds of Solly, 

Chipman, Humbird, or S i lver Creeks. A hydrology program has been started which 

consists of two components: a one-year col lect ion of data for these creeks and an 

examination of regional data for Chemainus R ive r (Station No. 08HA001) to allow 

extrapolat ion of these data into long term records for engineering and design and in 

support of Water L icence Appl icat ions. Staff gauge locations are shown in Figure 3. 

The regionalization of hydrology is a comparison of nearby long term records 

coupled wi th c l imat i c information and site-speci f ic data. This approach provides a basis 

for extrapolat ion of on-site data for estimates of average and extreme annual discharges, 

est imation of flood recurrence intervals, minimum flow recurrences, and unit discharges. 

As part o f the program to examine the possible effects of changes in water 

quality and quantity, downstream users w i l l be identi f ied and mapped. 

Information such as fal l ing head tests, permeabil i ty tests, borehole log data and 

pump tests from geotechnical and groundwater investigations, relat ing to tail ings dam 

design, foundation investigations, or piezometer instal lat ions w i l l be used to fac i l i tate 

mapping of groundwater levels, recharge and discharge zones. 

8.1.6 Vegetation and Forestry Resources 

Major vegetation communities w i l l be plotted on 1:10,000 topographical maps 

from stereo-examinations, and interpretat ion made for wi ldl i fe habitat suitabi l i ty , 

forestry capabi l i ty and reclamation species. This mapping w i l l incorporate information 

gathered by the B . C . Surveys and Resource Mapping Branch and the Canada Forestry 

Service. 

A ground proofing survey and assessment wi l l be conducted, consisting of 

transect documentation of understory and ground cover species. Larger tree species w i l l 

be identi f ied and measured wi th D B H Calipers to verify airphoto interpretat ion of 

forestry resources. 
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8.1.7 Wildlife Resources 

A wi ldl i fe habitat survey w i l l be undertaken during the spring and fa l l site 

surveys. A brief survey w i l l also be included during the winter site visit to document any 

winter habitat ut i l i za t ion . 

The f ie ld program wi l l involve an assessment of representative habitat units, 

available food vegetation mapping, wi ldl i fe observations, feces counts, and recording of 

game tra i ls , dens, nests, l icks, and other important features. Wildl i fe habitat description, 

assessment of ungulate range, status of furbearers and predators, and locat ion and 

descript ion of part icular ly sensitive areas w i l l be documented. This study w i l l also 

incorporate exist ing data from various government information sources. 

A Wi ldl i fe Observation Log w i l l be maintained by a designated Abermin field 

person and inc identa l wi ldl i fe observations during the period of study w i l l be recorded. 

8.1.8 Fisheries and Aquatic Resources 

Three major species of salmon (chinook, coho and chum) as wel l as steelhead 

trout ut i l i ze the lower reaches of Chemainus R i ve r for spawning and rearing. There are 

impassable fal ls at Copper Canyon approximately 13 km upstream from the mouth. 

However, coho and steelhead have been transplanted above these fal ls. Consequently, 

fisheries investigations w i l l be carried out during early spring before fry migration (May), 

and during peak spawning period (October to December). Observations of spawners w i l l be 

made pr imar i ly between the Copper Canyon Fa l l s and the Island Highway Bridge (the 

upper l im i t of the main chum spawning area). 

F ish sampling and f ish habitat assessments w i l l be conducted on the mine site 

watersheds to identify areas of spawning, overwintering, rearing, food production and 

inaccessabi l i ty . Emphasis w i l l be placed on the relevant tr ibutaries of the Lara property. 

F ish sampling w i l l establish species presence, species composit ion, and population 

character ist ics (i.e., length, weight, age and growth). Habitat assessments w i l l be based 
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on the inventory methods used by the prov incia l Fisheries Branch and fish sampling w i l l 

ut i l i ze accepted fisheries co l lect ion methods. The exact field methods used wi l l be 

governed by f low, v is ib i l i ty and substrate conditions that exist at each sample locat ion. 

A baseline survey of benthic organisms (fish food organisms) at each water 

sample site w i l l be conducted during the summer survey ut i l i z ing a surber sampler. 

Population, abundance and species composition w i l l be determined and related to 

watershed productiv i ty and water quality. This w i l l result in the avai labi l i ty of important 

predevelopment baseline data that w i l l be available for comparative purposes during the 

operating phase of the mine. A smal l number of fish stomach samples w i l l be col lected to 

compare fish feeding behaviour with the major taxa identi f ied in the benthic community. 

Inst ream vegetation, including periphyton, evident at sample sites w i l l also be recorded. 

8.1.9 Land Capability and Histor ic Use 

A n assessment of the property's historic use and resource capabi l i ty w i l l be 

documented. This evaluation w i l l include present land use and tenure, agriculture, 

forestry, hydroelectr ic power development, recreation, hunting, fishing, guiding and 

trapping. 

8.1.10 Archaeological and Heritage Resources 

A review of the potent ia l archeological and heritage resources w i l l be 

undertaken. This w i l l consist of two components: 

an of f ice study to review existing information in government fi les as wel l 

as other sources such as l oca l museums; and 

a site visit to document specific heritage potent ia l in the mine v ic in i ty . 

Heritage potent ia l w i l l be rated based on the l i terature review and site 

conditions for the mine development. 
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8.2 SOCIO-ECONOMIC 

In preparing a socio-economic evaluation for this proposed development, the 

following important points w i l l be taken into consideration: 

1. A new townsite to serve the operating mine w i l l not be required. 

2. Three established communities (Ladysmith, Duncan, D is t r i c t of North 

Cowichan) w i l l be affected, either posit ively or negatively, as a result of 

this proposed development. 

3. Noting the locat ion of the proposed mine development, and that other 

industr ia l act iv i t ies have taken place and are taking place in the area of 

the proposed mine (e.g., forest industry act iv i t ies ) , the required 

in frastructura l changes (e.g., roads, power supply, etc.) w i l l be minor in 

nature. 

The mine site is located within the boundaries of the Cowichan Valley Regional 

D is t r i c t , Area F, and i t should be noted that many of the benefits associated with this 

project w i l l accrue to individuals and companies within the boundaries of this Regional 

D i s t r i c t . Benef its could accrue in the form of new job opportunities and as a result of the 

purchasing of goods and services within this Regional D i s t r i c t . 

It is the intention of Abermin Corporation to purchase l oca l goods and services in 

instances where the loca l goods and services are available and are competit ive on the 

basis of cost and qual i ty. It is believed that this mine development during the operational 

phase w i l l employ between 75 and 85 people. Most positions w i l l be f i l led through loca l 

hir ing. Positions that cannot be f i l led local ly w i l l be f i l led from within the Br i t i sh 

Columbia labour force. In many instances, this w i l l result in jobs for unemployed 

individuals. 

Recogniz ing the requirements of the Stage I review process, the socio-economic 

evaluation w i l l address possible negative impacts of the mine development upon the 

communities. Negative impacts could be associated with a project related increase in 

population in these communit ies. The resultant effects upon various community services, 
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such as health care, water and sanitation, police and fire protect ion, schools, recreat ional 

fac i l i t ies , etc. , w i l l be addressed and any negative impacts identi f ied. The implications of 

the proposed development relat ive to the upgrading of transportation systems in the area 

w i l l also be addressed. Noting the size of the proposed development and that a signif icant 

increase in population in the area is not antic ipated as a result of the proposed 

development, i t is expected that negative impacts upon the communities w i l l be minor and 

that the job creat ion and other positive impacts associated with the project w i l l be far 

more important to the loca l communities. 

Community profi les have been prepared by the Cowichan Valley Regional 

D is t r i c t and by the Canada Employment and Immigration Centre in Duncan and these 

profi les, supplemented wi th specif ic information gathered in the communities of Duncan, 

Ladysmith and the Dis t r i c t of North Cowichan, w i l l provide the information base required 

for this overa l l evaluation. Abermin Corporation are prepared to work with Canada 

Employment and Immigrat ion Centre by identifying training program needs i f deemed 

necessary at a later stage in the overal l project development. 

8.3 ENVIRONMENTAL PROTECTION AND WASTE MANAGEMENT PLANS 

A major section of the Stage I Report w i l l be devoted to Environmental 

Protect ion and Waste Management Planning. These sections of the report w i l l be 

prepared during the development of the project plans and include sections dealing 

speci f ical ly w i th : 

(a) Waste Management Plans: The disposal and management of tail ings, waste 

rock, mine water, process effluents, sewage, industrial and domestic refuse. 

(b) Water Management Plans: The protect ion of natural surface flows 

transecting the property; segregation, co l lect ion and treatment of af fected 

waters before return to the natural environment; and incorporation of 

re-cycle where appropriate. 

(c) Sp i l l Contingency Plans: Fac i l i t i es and measures incorporated into the 

overa l l development plans for the isolation and containment of accidental 

losses of mater ia l . 
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(d) Environmental Monitoring Plans; Recommendations on a comprehensive 

monitoring program to be incorporated into operating permits and 

implemented during the development and operational stages of mine l i f e . 

(e) Conceptual Reclamat ion P lan ; Plans for the decommissioning and f inal 

abandonment of the proposed development in order to return the mine site 

to i ts original land use. 

These components of the Stage I Report can not be f inal ized unt i l potential 

design and environmental resource conf l icts are identi f ied and resolved during the 

environmental and prel iminary engineering studies. Negative environmental impacts w i l l 

be mit igated at an early planning stage. 
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A P P E N D I X T A B L E 1; W A T E R Q U A L I T Y D A T A S U M M A R Y F O R T H E C H E M A I N U S 
R IVER (SITE N O . 0120780) F O R T H E PERIOD M A Y 1971 TO 
MARCH 1984  

(Source: B . C . Ministry of Environment) 

A V E R A G E 
P A R A M E T E R UNITS (NO. OF SAMPLES ) M A X I M U M MINIM U 

Colour Relat ive Units 6.5 (26) 26 L 5 

pH (lab) Re lat ive Units 7.28 (24) 7.9 6.5 

Tota l Residues mg/1 35.6 (26) 72 20 

Speci f ic Conductance us/cm 46.78 (23) 115 23 

Turbidity N .T .U. 1.64 (27) 14 0.1 

To ta l A lka l in i t y mgA 17.03 (9) 23.5 9.0 

Tota l Organic Carbon mgA 1.33 (3) 2 L 1 

Dissolved Chloride mg/1 2.25 (8) 3.9 0.9 

Dissolved Hardness mg/1 16,2 (24) 27.7 9.01 

To ta l Hardness mg/1 17.4 (4) 25.5 12.8 

Dissolved Ammonia mg/1 0.005 (16) 0.007 L 0.005 

Dissolved N O 2 / N O 3 mg/1 0.047 (17) 0.16 L 0.02 

Dissolved Ni trate mg/1 0.031 (14) 0.08 L 0.02 

To ta l Ni trate mg/1 0.052 (13) 0.16 L 0.02 

Dissolved N i t r i t e mg/1 L 0.005 (27) L 0.005 L 0.005 

Organic Nitrogen mg/1 0.095 (4) 0.2 0.04 

Kje l . Nitrogen mg/1 0.075 (19) 0.2 L 0.01 

Tota l Nitrogen mg/1 0.109 (19) 0.28 0.04 

C .O .D. mg/1 9.94 (24) 18 2.7 
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APPENDIX TABLE 1 (Cont'd.) 

A V E R A G E 
P A R A M E T E R UNITS (NO. OF SAMPLES ) M A X I M U M MINIMUM 

Tota l Phenol mg/1 L 0.002 (7) 0.002 L 0.002 

Dissolved 0 rtho. 
Phosphate mg/1 L 0.003 (17) L 0.003 L 0.003 

To ta l Dissolved 
Phosphate mg/1 0.004 (3) 0.005 L 0.003 

Tota l Phosphate mg/1 0.007 (28) 0.031 L 0.003 

Dissolved S i l i ca mg/1 4.74 (15) 6.1 3.1 

Dissolved Sulphate mg/1 4.77 (24) 6.5 1.9 

To ta l Co l i form M P N 47.9 (22) 240 L 2 

Total Metals 

Aluminum mg/1 0.05 (4) 0.09 L 0.02 

Chromium mgA L 0.01 (7) L 0.01 L 0.005 

Copper mg/1 L 0.01 (28) L 0.01 L 0.001 

Iron mg/1 0.218 (28) 1.19 L 0.02 

Lead mg/1 L 0.01 (29) L 0.1 L 0.001 

Magnesium mg/1 0.65 (12) 0.87 0.42 

Manganese mg/1 0.014 (10) 0.03 L 0.01 

Mercury mg/1 L 0.0001 (22) L 0.0001 L 0.00005 

Molybdenum mg/1 0.01 (4) 0.01 L 0.01 

N i cke l mg/1 0.023 (12) L 0.05 L 0.01 

Zinc mg/1 0.009 (27) 0.04 L 0.005 

L = Less than. 


