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Dear Mr, George: .

We are pleased to submit our draft report which summarizes 
the results of our investigations into the selection and 
evaluation of possible tailings disposal areas for the ^ 
Zahavy Project.

We have undertaken a thorough review of .the important 
environmental and engineering factors in the region in 
cluding soil augering. As a result we feel that the pre 
ferred sitesall satisfy the investigation's selection 
cri-Leria. Two sites appear to be excellent candidate sites 
from both environmental and overall engineering viewpoints. 
The environmental planning concept involving disposal of. 
tailings effluent west of the site is particularly import 
ant in that it practically eliminates any concern regarding 
effluent discharge.

We would be pleased to discuss the results ofx6ur investi 
gations at your convenience.

Yours very truly,

THE ENVIRONMENTAL APPLICATIONS GROUP LIMITED

Ph.D.
w U-- ^i ^xf .-'c-  

John H. -'Sparling, 
President ^
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1. INTRODUCTION AND STUDY APPROACH

The purpose of the present study is to report on the site selection 
and evaluation of potential tailings management systems which have 
been identified in the immediate vicinity of the Zahavy Project. To 
this end, an examination of a series of potential areas for tail 
ings management has been carried out using available air photo 
graphy, mapping and land terrain information. Supplementation of 
published work by field investigations by personnel from The Environ 
mental Applications Group Limited occurred during fall of 1982 
and involved examination of organic and mineral soil distributions, 
forest type inventories, surface water flow and quality, and climatic 
conditions. No detailed hydrological or geotechnical studies have 
been performed at this time, although a strategraphic examination was 
made of muskeg areas near to the camp and of selected potential aggregate 
sources. Details of these studies will be presented in a subsequent 
report.

Criteria used in the selection and evaluation process include those 
relating to 1) existing land uses, 2) engineering and cost con 
straints, 3) environmental considerations and to 4) visual appear 
ance and aesthetics. Also, since previous mining at the site oc 
curred between 1939 and 1948, some emphasis was placed on using

*-v

sites close to or at the existing waste areas.

Engineering components of the study emphasized the construction of 
tailings and other dams, access to tailings areas, and site stability. 
Preliminary volume estimates required to construct tailings dams are 
also provided. Initial screening has been made on the basis of 
receiving water suitability inclusive of all forms of direct and 
indirect utilization, location of potential ore and avoiding 
sensitive areas. As a result of this process the overlying environ-
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sntal planning concept developed was to remove water from Setting 

it Creek to the m 

draining westward.

*Net Creek to the mill and discharge tailings to a management system

We have not, in this study, attempted to identify a specific "best" 

tailings management area, but to provide the information required 

for the further evaluation of various tailings options. The report 

presents a site area description which outlines the existing environ 

mental conditions. A discussion of the criteria used for selection 

and evaluation is presented, followed by a comparison of the possible 

sites. As a result of this work two sites have been identified which 

have distinct advantages from both environmental and, to the extent 

examined, engineering viewpoints.

At this time no decision has been made regarding the development of 

the project. The size of the mill would relate to the size and 

characteristics of the ore body defined. In order to provide a 

base scenario on which to base the investigations The 'Environmental 

Applications Group Limited has used tailings management systems 

involving capacities of 1.5 million tonnes. Also as a basis for 

the work, a 400 tpd mill with a water requirement at start-up of 

about 20-25 m3 /hr or approximately 0.006 m3 /sec was assumed.
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2. SITE AREA DESCRIPTION

LAND USE

Land uses in the study area and its vicinity include (1) mineral ex 

ploration and development associated primarily with the Berens River 

Mine, including the present Zahavy Project, (2) the Sandy Lake Indian 

Reserve at the junction of Sandy and Finger Lakes on the Severn River 

system, (3) commercial fisheries operated by members of the Sandy Lake 

Reserve on Favourable, Lemonade, Finger and Sandy Lakes, (4) the 

tourist outfitter camp on South Trout Lake, and (5) hunting and 

trapping. No forestry operations occur in, or are planned for, the 

map area or its vicinity. Tree cutting in the map area did, however, 

occur in conjunction with the construction and operation of the Berens 

River Mine.

The Sandy Lake Indian Reserve (88) , located 35 km northeast of the 

project site, is the fifth largest community in the West Patricia 

Planning Area, with a 1978 estimated population of 1360. The reserve 

comprises part of the Deer Lake Band holdings which also include the 

Deer Lake, North Spirit Lake and MacDowell Lake Settlements. Populations 

estimated at each of these locations in 1978 were 326, 183, and 42, 

respectively. Development of the Sandy Lake Reserve occurred in 

response to establishment of the Hudson's Bay Company's outpost on 

the south side of Sandy Lake near the entrance to Rathouse Bay. 

The original settlement apparently consisted of 10-12 families who 

wintered in the vicinity of the outpost (Hurst 1930) . Shortly there 

after, the settlement was relocated to its present position between 

Sandy and Finger Lakes. The population in 1937 was estimated at 

about 125 (Satterly 1939) .

Natives of the Sandy Lake Reserve are engaged in commercial fishing 

(discussed below) , as well as in traditional activities such as hunt 

ing and trapping, and in various aspects of community service. The



l supports an air strip, seaplane base, communications

an elementary school and nursing station, a Hudson's Bay 

store, and a local variety shop run by the Band.

Mineral exploration in the Favourable Lake area began in 1925 with 
subsequent exploration and drilling from 1927-1929 under the direction 

of the Favourable Lake Mining and Exploration Company. Work was dis 

continued until 1936 at which time the Berens River Mine was developed 

on the project site by Berens River Mines Limited, a subsidiary of 
the Newmont Mining Corporation. Production of gold, silver, lead and 

zinc continued from 1939-1948, after which the mine closed. Golsil 

Mines Limited undertook further explorations of the property in the 
late 1960 "s and early 1970 's. Present developments at the site are 
being undertaken by Getty Canadian Metals Limited and Zahavy Mines 

Limited.
i,

Other mineral explorations have also occurred within the map area, 

most noteably at Setting Net Lake. Original explorations in the late

19 20 's were directed towards precious and base metals on what was
a 

known as the Oliver Properties (Hurst 1930) . Subsequent explorations

on the site for molybdenum and copper were undertaken from 1968 

through to the early 19 70 's by several other mining companies. So 

far, no development of the Setting Net Lake site has taken place.

Other lajid uses focus on fish and wildlife resources. The tourist 

outfitter camp on South Trout Lake consists of 7 buildings with the 
camp being positioned so as to provide access to both North and South 

Trout Lakes. Lake trout which occur in both of these lakes, but 
apparently not elsewhere in the area, provide the basis for recreational 

pursuits at the camp. Operation of the South Trout Lake camp commenced 
in the early 1960 's and is subject to the terms and agreements of a 

long-term (40 year) lease. Accommodations are sufficient to support 
approximately 20 persons. However, it would appear that facilities

are larglely under utilized. The Trout Lakes also provide a significant 
recreational resource for personnel working at the mine site.
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fishing on Favourable, Lemonade, Finger and Sandy Lakes 

hstitutes one of the few economic activities available to members 

of the Sandy Lake Reserve, and therefore is of considerable importance. 

Walleye is the most sought after species, with whitefish and northern 

pike being of secondary importance. Fish used for domestic purposes 

are taken primarily from Finger and Sandy Lakes. A more detailed 

account on fisheries is provided below.

Ten traplines intersect the map area. These include lesser portions 

of RL 120, RL 133 and RL 140, substantial portions of RL 135, RL 142, 

RL 145 and RL 156, and all or nearly all of RL 139, RL 143 and RL 180. 

Major species trapped include beaver, marten, mink, otter, fisher and 

muskrat. Subsistence hunting of moose is important locally, especially 

adjacent to the larger watercourses which provide access to moose 

populations. Habitats within the map area and its vicinity are well 

suited to moose. However, it would appear that local overexploration 

has reduced populations in some of the more accessible areas. Caribou 

are uncommon to rare in the area and of little importance.
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2.2________CLIMATE AND HYDROLOGY

The project site lies within the Albany climatic region of Northern 

Ontario which extends across the province over a 2 D latitude belt. 

The region is characterized by a mean annual temperature of -1 0C.

The only climatic stations in this region and near the project site 

are Pickle Lake, Ontario (over 30 years of records) and Island Lake, 
Manitoba (10 years of records). Interpolations from the station 
records indicate that the mean annual temperature will be near -l 
to -2 0C. Mean monthly temperatures will range from a low of about 
-23 0C in January to a maximum of 17 0C in July. The mean daily temp 
erature typically remains below freezing from early to mid-November 

to mid-April.

Total annual precipitation in the area for a normal climatic year is 

about 550 to 600 mm. Snow cover typically reaches a maximum depth of 

60 - 70 cm in February or March. Data for Sandy Lake during 1968- 

1970 indicate maximum depths of 50 - 70 cm and corresponding water 
equivalents of 8 to 13 cm. Mean annual evapotranspiration in the 

region i*s about 450 mm.

Main hydraulic design considerations of tailings ponds are for the pro 
vision of storage for larger than normal amounts of precipitation. It is 

unusual to experience excessive precipitation over short periods of 

time in the area. The greatest 24-hr, rainfall at Island Lake was 

7.8 cm and 8.6 cm at Pickle Lake. In the case of snowfall the 24- 

hr, maxima were 28.7 cm and 43.2, respectively.



ake project site lies within the headwaters of the Severn River 

vratershed which drains into Hudson Bay. The surface drainage of
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the region is predominantly northerly in'direction and dominated 

by two systems - the upper Severn River and the Flannagan 

River - which both drain into Sandy Lake. These watersheds to 

gether with that of the entire Severn system are shown in Figure 

1. Drainage in the detailed study area is highly irregular due 

to local variations in terrain. This area, shown in Figure 2 con 

sists of 4 basins: Setting Net Creek, Bending Knee Lake, Crazy 

Lake/Shallow Lake system, and Bear Head River. The first two 

systems drain into Rathouse Bay, the terminus of the Flannagan 

River system. The latter two are sub-basins of the upper Severn 

River system and their channels discharge into Favourable Lake.

The Severn River below the outlet of Deer Lake is currently monitored 

by the Water Survey of Canada while 10 years of annual discharge means 

are available for the Duck River Power Plant at the outlet of North- 

wind Lake which operated during the 1940's. Some intermittent re 

cords during the period 1968-1973 are also available for this lo 

cation. The annual hydrograph of the Severn River exhibits a sea 

sonal variation with the largest discharges occurring in May and June. 

The large number of lakes and wetland areas in the system regulate a 

gradual decline in streamflow from the May - June snowmelt peak to 

the minimum of winter when water courses are frozen. Rivers in the 

area are^ normally frozen over from mid-to lake November to late 

May or early June. Mean annual water surplus, generating surface 

run-off averages 244 mm for the Severn River and 252 mm for the 

Flannagan River.

The characteristics of the basins and their annual discharges are 

given in Table 1. Dilution factors were calculated at the termina 

of the various basins and sub-basins using an assumed tailings decant 

discharge of .006 m3 /sec. Setting Net Creek the largest sub-basin
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TABLE l 

CHARACTERISTICS OF BASINS

Jl

Basin/Sub-basin* Area

Severn River 
below Deer L.

Severn River
below Favourable L. 
/Crazy Cr.

Flannagan R.
below Northwind L. 
/Setting Net Cr. 
/Below Setting Net L, 
/Bending Knee

(km3 ) Annual Average
Discharge (m3 /sec)

32.0

Annual Average 
Dilution Factor*

N/A
4140

5270

46

2652

272 
208
13

40.7

0.4

21.2

2.2 
1.7 
0.1

6800

62

3500

370 
280 
17

* all sub-basin discharges estimated by annual runoff x area
H- annual average discharge divided by assumed tailings decant discharge

Crazy Cr.

Setting Net 
Creek

TABLE 2

ESTIMATED RESIDENCE TIMES
Water 
Body

Flannagan R.

Basin 
Water Body

Crazy L. 
Shallow L.

Segment of 
Setting Net 
Cr. that 
flows east 
ward

Rathouse Bay

Inflow 
{m3 /sec)

0.06
0.14

2.2

Volume Residence 
(Mm3 ) Time(days)

8.0 
2.7

2.5

1500
200

13

25 15 35

10
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rovides a dilution factor'of about 370 before entering the Flannagan
ver system while the other two sub-basin values are much lower. 

Once the tailings decant mixes with the receiving waters of.; the 

Severn River or Flannagan River, the effluent will be diluted by 

about 7000 and 4000 times, respectively.

The dilution factors during minimum flows can be reduced substantially 

but the ratios between sub-basins and ratios between basins will re- , 

main relatively constant. Severn River data indicate that the min 

imum annual discharge was about 0.5 of the mean value which would 

result in a net reduction of about \ of the dilution factors of the 
two major receiving water systems but still above three orders of 

magnitude. For the sub-basins of Bending Knee Lake and Crazy Creek, 

the ratio of minimum -. discharge to mean discharge would be smaller 

possibly in the vicinity of 1/10. Minor drainage basins such as 
these two respond more quickly to changes in precipitation and evapo 

transpiration than larger systems.. Setting Net Creek system would 

have a regime intermediate to the major watersheds and the sub-basins.

Another consideration in the selection of a tailings pond location 

is the amount time for tailings effluent to reach the major re 

ceiving water bodies of Favourable Lake and Sandy Lake. Lakes with 

substantial storage, compared with, flowing stream channels,increase 

the residence time in a system. In the Crazy Creek system residence 
time is estimated to be about 1500 days in Crazy Lake and 200 days

^*~*

in Shallow Lake (Table 2). The mean residence times in the east 
ward flowing channel of Setting Net Creek are about 13 days while 
that of Bending Knee Lake main channel, excluding the Lake itself 
would substantially smaller. The southern portion of Rathouse Bay 
has a residence time in the order of one month. Long residence 

times enhance contact between chemical components and bottom and. 

littoral sediments causing a large reduction in the concentration, 

of potentially toxic and/or harmfull substances that may occur in 
tailings effluents. Further dilution, especially for heavy metals,

11
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will also occur because of biological uptake by plankton, bacteria 

and particulate materials in the lakes. Dilution factor estimates 

previously present ignore biological and sediment sinks and hence 

represent expected minimum limits of tailings effluent reduction.

i 2



l 
l 
l 2.3________AQUATIC SYSTEMS AND RESOURCES 

Water Quality

In this section, those aspects of water quality in regional water 
sheds which relate to the suitability of alternative tailings sites 
are considered. As a selection criterion, water quality evaluation 
focuses on an evaluation of existing parameter concentrations and 
loadings in light of existing and potential downstream water uses, 
and an estimation of the ability of downstream aquatic systems to 
accept effluent from a controlled tailings system, while maintaining 
adequate quality standards. 'Both real and perceived water quality 
concerns have been considered.

Table 3 reports water quality data for grab samples collected from 
Favourable Lake and Rathouse Bay, along with Crazy Lake (deep) and 
Shallow Lake near the site. Additional water sampling was completed 
by Getty Canadian Metals Ltd. in June and October, 1982, but these 
were collected to characterize conditions in the mine"area and drainage 
towards Setting Net Creek and Rathouse Bay and were not directly 
used in the environmental analysis of tailings strategies.

Study area lakes are neutral to slightly basic with the pH in Rat 
house Bay being higher at 7.68. Rathouse Bay also was higher in 
suspended solids (38 mg/1) and dissolved solids (96 mg/1) compared 
with Favourable Lake and smaller local waters. The higher levels of 
suspended material also account for elevated apparent colour and 
total iron levels.

Water quality in all these water, barring minor provisos listed
above and below for Rathouse Bay, is generally quite good and 
suitable for most uses. Of note is the relatively elevated total
iron concentration of 1.73 mg/1 in Rathouse Bay. This iron is likely 
to be largely particulate in nature. The concentration when sampled

l 3
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TABLE 3 

WATER QUALITY - LAKES, OCTOBER 1 982'i
i| 
i|

Parameter

Uli 
" Conductivity

1 B Suspended 
* 1 Solids

1 M Dissolved | Solids

1 Apparent 
1 Colour

Total 
1 B Alkalinity

Sulphate 

1 l Cadmium

| -Copper 

B Le ad

1 B Total Iron

l ^Source: BAG

H

II

1

Station

Units Favourable Crazy Lake Big Rathouse 
Lake Bay

Units 6.88 6.93 7.68 

ys/cm 39 68 92

mg/1 -:1 -ci 38

mg/1 39 75 96

units 25 80 120

rag/1 CaC03 15.4 27.2 44.8 

mg/1 ^ < 5 <5 

mg/1 ^.002 ^.002 *:0.002
V

mg/1 <0.005 <0.005 -cQ.OOS 

mg/1 <0.05 <0.05 <0.05

mg/1 0.168 0.210 1.73

data

i d

Shallow 
Lake

7.02 

55

fi

62

50

24.2

^.005 

^.05

'o. 065



l however, exceed the provincial guideline of 0.3 mg/1 for pro- 

tion of aquatic life and for suitability as a drinking water source 
(O.M.O.E. 1978). Suspended solids levels greater than 25 mg/1 may 

begin to have negative affects on fish production (E.I.F.A.C. 1965) , 

but the 38 mg/1 level observed in Rathouse Bay is not considered a 

serious constraint.

Existing water quality in Rathouse Bay is therefore slightly poorer 

than in Sandy Lake, but neither would be particularly sensitive to 

the introduction of small amounts of treated tailings effluent which 

met guidelines. The presence of Indian residents on Sandy Lake is 

noted and their perceived concerns about water quality should be 

anticipated.

The major distinction between site waters draining to Favourable 

Lake as compared to those draining to Sandy Lake involves residence 

times prior to reaching an important water body.

Site area basins draining towards Sandy Lake have water entering 

Setting Net Creek and proceeding directly downstream to Rathouse Bay. 

While effluent produced would meet guidelines with respect to con 

centrations of metals and other constituents, the natural assimilative 

capacity in this system is restricted.

In contrast, site area basins draining westward toward Favourable
,*v

Lake have the benefit of a long residence time in slow-moving bog 

streams and headwater lakes prior to reaching a major water body. 

Settling of particulates and binding of metals with sediment and 

organic materials would provide a greater degree of natural purifi 

cation. For this reason, sub-basins draining into Favourable Lake 

are preferred from a water quality viewpoint.

Fishery Considerations^

Several local waters have value to sport, commercial and sustenance 

fisheries. Setting Net Lake was commercially fished by Indians at

15



time for walleye, northern pike, sauger and whitefish, although 

is no longer the case. High mercury concentrations in walleye 

have resulted in some restrictions on eating (OMOE/OMNR 1982) . There 

is still day use by anglers based at Deer Lake.

Sandy Lake was fished for sturgeon in the 1930 's and by the 1940 's, 

the fishery had shifted to walleye, whitefish and goldeye. From 1973 

to 1978, the Indian Band on Sandy Lake harvested an average of 3,697 

kg of fish for commercial purposes in addition to fish for food and 

maintenance of dogs. Because of mercury, Sandy Lake is closed for 

pike and each shipment of walleye is sampled.

Little information is available for Setting Net Creek, but it is a 

sizeable watercourse connecting two lakes with at least moderate fish 

populations and has a variety of habitats available. It likely has 

a role in the migration and production of sport and commercial species.

South and North Trout Lakes receive quite heavy sport fish utilization 

from anglers based at Deer Lake. A tourist outfitter camp is 

located on South Trout Lake. Lake trout and whitefish are the 

principal game species.

Favourable Lake has resource value for both commercial and sport 

fisheries. Indians from Sandy Lake took an average of 2,076 kg of 

fish from Favourable Lake annually from 1973 to 1978, the bulk being 

walleye. Game fish include walleye, sauger, pike and whitefish. 

High mercury concentrations have been noted in pike, walleye and 

sauger resulting in recommended restrictions on human consumption.

Crazy Creek and other small streams flowing towards Favourable Lake 

have little potential fishing value. Most are small, meandering bog 

streams with minimal spawning, rearing or adult habitat for game or 

commercial species. The mouth of Crazy Creek and the portion 

immediately upstream from Favourable Lake likely support spawning 

of modest numbers of walleye and suckers, and perhaps pike if 

sufficient weeds occur.

16
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* balance, site:.areas draining towards Favourable Lake are pre- 

 red from a fishery resource viewpoint. No valued stream habitats 

occur and the long residence time that would be provided for tailings 

discharge by this system would ensure that toxic effects or additional 

metal loadings would not negatively affect the fishery resources of 

Favourable Lake.

Discharge into Setting Net Creek and thence to Sandy Lake is somewhat 

less attractive, although no significant fishery concerns would be 

anticipated. Both Rathouse Bay (Sandy Lake) and Setting Net Lake 

are utilized as game/ commercial or domestic fisheries, and Setting 

Net Creek may have some value as a migration route, pike spawning 

area, and game fish resource. There is a comparatively short re 

tention time before effluents (although much diluted and within 

guidelines) would reach Sandy Lake where the Indian Band depends upon 

the fishery resources. Some perceived concern regarding additional 

metal loadings in fish might be anticipated..

17
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2.4_________TERRESTRIAL SYSTEMS AND RESOURCES 

Terrain, Soils and Vegetation

Land systems of the study area are characterized by irregular, rocky 

uplands; upland areas of shallow, coarse, discontinuous till, 

frequently overlain by lacustrine clays; and by deeper lacustrine plain 

and valley deposits (Figure 3). Scattered representation of deeper 

lacustrine and till deposits, not associated with level terrain, 

occurs, with.concentration primarily in the vicinity of Setting Net 

Lake, Setting Net Creek and South Trout Lake (Figure 3). Glacio 

fluvial deposits appear to be confined to a relatively small area on 

the east side of Setting Net Lake (Figure 3).

Bedrock formations are composed of intermediate and mafic metavolcanic- 

metasedimentary sequences (greenstones), together with massive 

granitic and granodioritic batholithic intrusives, all of early Pre 

cambrian age (Hurst 1930; Ayres 1974, 1978; Ontario Geological Survey 

Map 2440, 1980). Local variations in topography of the map area, 

primarily attributable to bedrock configurations, range upwards to 

75 m in the vicinity of South Trout Lake, but more typically range 

from 10-30 m.
,*-v

Soils present are highly varied depending on overburden composition, 

depth and drainage. Brunisols, gray luvisols, humo-ferric podzols 

and rockland characterize upland and midslope areas. Luvisols pre 

dominate where lacustrine clays are present. Podzols are typical of 

sites where coarse tills have been exposed by erosion. Lowland areas 

are characterized by gleysolic and organic soils developed on lacustrine 

clays, with some representation of luvisolic soil types.

Plant community* development is strongly associated with soil types

and depths, moisture gradients, slopes and aspects, fire history,

and human disturbance. Communities generally exhibit patchy distribu-
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TAD 1.E 4 

EVALUATION OF' TAILINGS SITES - ENVIRONMENTAL Af^D SOCIO ECONOMIC CRITERIA

l, Exislnq nnd 
[.And l'no B

2. Surface Hydrology

3. Subsurface Hydrology

A, Water Quality

sin: T]

discharge If to 
Crflzy Lake/Shallow 
Lake system 
no concerns

rerr ivtng wa toti 
have -excellent 
retention charactor- 
Istlcs, inclusiv* 
of 2 snail head 
water lakes and a 
slow meandering 
discharge streami 
dilution factor at 
discharge to Favour 
able Lake is ap 
proximately A 
orders of magnitude

clay/silt lined
basin
no concerns

waters of generally 
high qualIty
no concerns

SITE T?

discharge Is to 
S.-indy La k o via 
Scltintj'Nct Creek 
and Rathouse Bay 
Indian Reserve on 
Sandy l.akej site 
is very close to 
and may overlie 
ore zones

SITE T3

-discharge is to 
fCrazy Lake/Shallow 
Lake systemi alto 
partially occupied 
by tailings from 
previous operations

- no concerns

receiving waters
have excellent 
retention character 
istics, inclusive 
of 2 small head 
water lakes and a 
slow meandering 
discharge stream; 
dilution factor at 
discharge to Favour 
able Lake if ap 
proximately 4 
orders of magnitude

waters of Setting 
Not Creek provide 
limited retention 
characteristics) 
estimated mean 
residence time in 
Rathouse Bay of 
about 35 daysj 
dilution factor 
at discharge to 
Rathouse Bay Is 
approximately 4 
orders of magnitude, 
discharge is up 
stream of present 
water Intake

underlying bedrock - underlying bedrock
likely to be faulted; likely to be faultedi
clay/silt lined basin clay/silt lined basin
no concerns - no concerns

adsorptlve and - waters of generally 
buffering capacities high quality 
of downstream receiv-- no concerns 
ing waters are some 
what better than those 
of other watercourses 
Ln the area, primarily 
because of heavy sus 
pended solids loadings

SITE T4

discharge is to 
Crazy Lake/Shallow 
Lake system 
no concerns

receiving waters 
Save excellent 
retention character 
istics, inclusive 
of 2 small head-

slow meandering 
discharge stream; 
dilution factor at 
discharge to Favour 
able Lake Is ap 
proximately 4

underlying bedrock 
is faulted; clay/

no concerns
t

high qaulity 
no conerns

SITE T5

- discharge is to 
Crazy Lake/Shallow 
L-ak* system 

- no concerns

- receiving waters

tentlon character 
istics, inclusive 
of 2 small head-

slow meandering 
discharge s t roam j 
dilution factor at 
discharge to Favour" 
able Lakt is ap 
proximately 4

- clay/silt lined 
basin

- waters of generally 
high quality

- no concerns

SITE T6

" discharge Is to 
Sandy I-ake via 
Setting Net Creek

Sandy l.akei tit*

and may overlie 
ore zones

- waters of Setting

limited retention 
characteristics) 
estimated mean 
residence time in 
Rathouse Bay of 
about 35 daysi

discharge to Rat 
house Pay Is ap 
proximately 4

* underlying bedrock 
Is faulted, clay/

- no concerns

- aJsorptive and 
buffering capacities

what better than 
those of other water-

primarily because 
of heavy suspcndc-J 
sol lit* ! oadings

SITE T?

discharge Is to 
Sandy Lake via 
Bending Knee Creek

Sandy Lake j site

gold showings and 
may overlie ore lonoo

retention time of

stream of Rathouse Bay 
Is effectively nili 
dilution factor at 
discharge to Rathouse 
Bay is approximately 4 
orders of magnitude]

retention time in Rat 
house Bay

clay/silt lined 
basin

adsorptlve and 
buffering capacities

what better than 
those of other water-

primarily because 
of heavy suspended 
ROl ids loadings

SITE TB

- discharge is to 
Sandy I j* k e via 
Betting Net Cr*r-k 
and Rathouse nay

Sandy Lake; s l to

- site partially 
occupied by tall- 
Ings from previous 
op*? r B t Ion s

- waters of Setting

limited retention 
character istJcsj 
est imatfd mean 
lesid^nc** time In 
Rathouse Bay of 
about 3L days t 
dilution factor at 
discharge to Rat 
house Say Is *p- 
proximately 4

" underlying bedroc^ 
Is faulted, clay/ 
tilt lined basin 

- no concerns

- adsorptive and

what better than 
those of other wnfr-

prlmiirily because 
of heavy susp**ndot! 
sol ids loadings



TABLE 4 
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SITE Tl ' SITE T2 SITK T3 SITE T4 SITE TS SITE T6

Habitat/Species 
Sensitivities

Considerations

Cra?.y Crook, 
especially the 
lower portions 
m^y bo of Im 
portance as 
n pawn ing sites for 
pikr and wal leye

no concerns

- Setting Net Creek 
provides excellent 
pike spawning and 
waterfowl habitat) 
colony of black 
terns Irt marsh area

- no concerns

- Craty Creek, 
especially the 
lower portions 
may be of Im 
portance as 
spawning a l ten for 
pike and walleye

- dust and other 
anoyance s during 
construction may 
be of limited 
importance

* Crazy Creek , 
especially the 
lower portions 
may be of im 
portance as 
spawning sites for 
pike and walleye

- no concerns

- Craiy CretV, 
especially the 
lower portions 
may be of Im 
portance AS 
spawning sites for 
pike and walleye

- no concerns

" Setting Net Creek " 
provides excellent 
pike spawning and 
waterfowl habitats) 
colony of black 
terns in marsh area

- no concerns

SITE T7

Setting Net Cree* 
provides excellent 
ptk* spawning and 
waterfowl habitat*! 
colony of black 
terns in marsh area

- no concerns

SITE TS

Setting Net Cre*-* 
provide! excellent 
pil* spawning *n'i 
waterfowl hablt*n 
colony of blacV 
terns in marsh t rt*

- dust and other 
anoyance* during 
construction n*y 
by of limited Im 
portance

Rejected on tho basis 
of land use find surface 
hydrology constrains

Rejected on the basis Rejected on the basis Rejected on th* b-i*.:
of land use and surface of land ust and surface of land use snd t'.n f;
hydrology constraints hydrology constraints hydrology constrain*
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, and tend to be selectively associated with the terrain types
in Figure 3. Forest communities of upland bedrock and shallow 

till and/or lacustrine deposits, for example, are dominated by jack 
pine, black spruce and trembling aspen, with jack pine being most 
prevalant on rock sites. White birch and balsam fir are common 
associates.

Lacustrine plain and valley floor areas are normally forested with 
more or less continuous stands of black spruce, intermixed with varying 
amounts of trembling aspen and balsam fir on richer and/or better 

drained sites. Muskeg communities of open, stunted black spruce and 
sphagnum mosses occur on poorly drained sites. Where active seepage 
occurs, sites are frequently occupied by a white birch-black spruce 
association.

For the most part, forest communities of the study area show considerable 
evidence of disturbance as a result of fires, and cutting associated 
with the Berens River Mine. Upland areas in particular have been 
extensively burned in past decades as evidenced by the abundance of 
jack pine and trembling aspen. Few mature forest communities are 
present.

Wildlife

Wildlife species of primary interest from the perspectives ofH *-V

potential disturbances and resource utilization are furbearers, un 
gulates, waterfowl, and sensitive species. Other species such as 
small mammals and songbirds are widespread, generally common and of 
little or no direct economic importance.

Furbearers are of 3 types, aquatic vegetarian species, namely beaver 
and muskrat; aquatic predators, namely mink and otter; and land based 
predators, principally marten, fisher, fox and lynx. All of these 
species, with the exception of the lynx, are generally common and 
widespread in the vicinity of the map area.
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HabjLtats in the map area are well suited to moose because of an 
a^mdance of browse and suitable cover. Moose populations, however, 
are apparently low (West Patricia Land Use Plan), presumably because 
the area is readily accessible to local hunters. Overhunting has been 
recognized as the most important factor in the reduction of moose 
herds throughout northern Ontario. Habitats suitable for caribou are 
not present and this species is expected to occur only as a sporadic 
transient.

Waterfowl populations in northwestern Onario tend to be low, with the 
total number of breeding ducks (all species combined) averaging some 
2 individuals per km2 (Brown and Melnyk 1979). Mergansers, goldeneye, 
mallard, scaup, black ducks and ring-necked ducks are the most abundant 
species. Mallards, ring-necks, Canada geese, black ducks, lesser 
scaup, goldeneye, bufflehead, and green and blue-winged teal are, 
in order of importance, harvested in the general region.

Waterfowl habitats within the map area are more or "less typical of 
those occurring in the surrounding region with the exception of east- 
west portions of Setting Net Creek. This area is exceptional to the 
extent that it constitutes a 4.5 km2 area of prime sedge-reed marsh 
land, thereby providing excellent waterfowl habitat (Hennan and 
Munson 1979). Proximity of the marsh to the Sandy Lake-Reserve en 
hances its value as a hunting area.

*v

Sensitive species present or potentially present in the area include 
several species of raptors (birds of prey), great blue herons, the 
black tern, woodland caribou and the wolverine. Bald eagle nesting 
sites are known from the strip of land separating Favourable and 
Lemonade Lakes and from Brislan Lake (Grier and Hamilton 1978). 
During the course of October, 1982, environmental studies, bald eagles 
were sighted on Setting Net Lake and at Rat House Bay, but no nest 
sites were observed. There are no known nesting sites of great blue 
herons or ospreys from the map area (Gray 1978a,b). Data on other 
potentially present raptors are not available. Detailed wildlife 
surveys have not been carried out. However, aside from the Setting
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Net Creek marshland, there are no unusual or atypical habitats in the 
t area.

With respect to other potentially sensitive wildlife species, it is
notable* that a colony (50-100 birds) of black terns utilizes the
Setting Net Creek marshland, approximately 2 km east of the mine site
area. This colony has led to the area being designated as a "sensitive
area" by OMNR. Black terns are not necessarily rare, in fact, they
are reasonably common in many areas, particularly in the Prairies,
but colonies tend to be widely scattered and are sensitive to disturbance

Caribou may occur in the area as rare transients as discussed above. 
Wolverine are rare in Ontario with the entire population thought to 
number about 100. The center of this population is in the Sachigo 
Lakes area north of Sandy Lake (Van Zyll "de Jong 1975). Individuals 
may wander into the map area on occasion.
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3. SITE SELECTION AND EVALUATION CRITERIA 

3.1________ENVIRONMENTAL/SOCIO-ECONOMIC CRITERIA 

Existing and Proposed Land Uses

Considerations of land use, in the present instance, relate to the 

Sandy Lake Indian Reserve, mineral and aggregate extraction, com- 

merical tourist establishments, and to the more traditional land 

uses of fishing, hunting and trapping. There are no existing or 

planned forestry operations in the vicinity of the mine site.

The Sandy Lake Reserve, with a 1978 population of approximately 

1360, is the fifth largest, population center in the West Patricia 

Planning area, after Sioux Lookout, Ear Falls, Red Lake, and the Bal- 

mertown Improvement District. Specific concerns, real and perceived, 

would focus on a possible deterioration of water quality and fish 

eries resources which could theoretically result from water dis 

charge from tailings. Concern for water quality impairment would 

be largely alleviated through adherence to OMOE guidelines and 

water quality objectives.

Mineral resources, inclusive of tailings from previous operations 

and aggregate supplies, comprise the most important land use com 

ponent of the immediate site area. Tailings would be disposed of 

in a manner which does not obstruct or otherwise prevent access 

to these materials.

The only commercial tourist establishment in the vicinity of the 

mine site occurs on South Trout Lake. Lake trout which occurs in 

both North and South Trout Lakes, but not elsewhere in the immediate 

area, provide the basis for this establishment. Utilization of the 

South Trout Lake camp has apparently declined in the recent years to
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the extent that it is now operating well below capacity. Recent 

renovations to the camp, however, suggest that future use of this 

r^Pource may increase. The South Trout Lake recreational fishery 

is also an important recreational feature of personnel at the mine 

site.

With respect to the more traditional land uses of fishing, hunting 

and trapping, fishing is the most important. Significant commerical 

fisheries exist on Sandy, Finger, Favourable and Lemonade Lakes, 

all of which are managed by members of the Sandy Lake Reserve. 

Species sought include walleye, whitefish and northern pike. Ex 

tensive domestic utilization of fish from Sandy and Finger Lakes 

also occurs. Hunting and trapping interests would not be measurably 

affected by tailings disposal because the area of land base utiliza 

tion would be small, not exceeding 2 km2 .

Surface Hydrology

Factors relating to surface hydrology are important to tailings 

capacity requirements, retention times, and dilution rates of tail 

ings effluents. To restrict inflow or run-off waters from enter 

ing the tailings impoundment thereby reducing capacity requirements, 

tailings impoundments should ideally be located at or near the 

tops of watersheds. Regulations provided by Environment Canada 

also stipulate that there should be no dilution of the tailings 

effluent, via incoming streams etc., prior to discharge at the 

final point of control.

Waters discharged from tailings areas must be of sufficiently 

high quality to comply with OMOE regulations and guidelines. 

It is nevertheless desirable to further improve the quality of 

effluents by selecting receiving water systems characterized by 

high retention times and high dilution factors. Small headwater 

lake systems are particularly attractive in this regard.
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urface Hydrology

Concerns involving subsurface hydrology include those relating to 

subsoil permeability, dam base stability, and water movements along 

joints, cracks and fault lines. Depressional sites suited for tail 

ings disposal in the vicinity of the mine are normally underlain by 

lacustrine clay-silt materials to a depth of approximately 3m. As 

such, they are relatively impermeable to subsurface water flow. Water 

retention capabilities of tailings areas would be further enhanced 

by the spiggotting of tailings along the dam face.

Clay-silt materials, however, are less stable than tills, and are 
often difficult to work. Dam construction may therefore require 
the use of a liner and keying of the dam base into the subsoil to 
lower seepage and prevent washout. These latter measures are stand 
ard procedures and in no way detract from the suitability of de- 
pressional sites for tailings disposal.

A consideration of joints, cracks and faults as avenues of tailings 
leakage is only important in instances where bedrock is not sufficent- 
ly covered with overburden. Within the study area, this does not 
appear to be a problem.

Water Quality

The ability of receiving waters to accommodate, as well as neutralize 

or otherwise mitigate, the effects of tailings effluent is important. 

To a large extent, such concerns are alleviated by ensuring that the 

water quality of tailings effluent is compatible with OMOE regula 

tions and guidelines. However, further benefits are derived if re 

ceiving waters are biophysically active to the extent of being 

capable of preferentially removing undersirable materials through 

biological and chemical/physical pathways. Shallow, silty lakes 

that are will vegetated, and sluggish, silty stream are ideally 

suited to this purpose.

25



l 
l 
l 
l 
l 
l 
l 
l 
l
h

i

An integral component of the ability of receiving waters to accom- 

inc^pte increased loadings, particularly metals, involves existing 

loadings and pH values. For this reason, it is desireable that 

systems with reduced existing loadings be used and that considera 

tion be given to the potential of further loadings to the system from 

other sources. It is also extremely important to avoid the contamina 

tion of existing or potential sources of potable water.

Habitat/Species Sensitivities

Habitats and/or species which are likely to be disrupted by the 

construction and operation of tailings should in no way be rare, 

unique or endangered. Aquatic species and habitats are the prime 

consideration here, but other species such as nesting raptors (i.e. 

owls, hawks, etc.) may also be of concern.

Aesthetical Considerations

Considerations of aesthetics are generally important only in settled 

areas or at sites visible from major thoroughfares. Factors such as 

prevailing winds during construction and proximity to living quarters 

at the mine site should, however, be considered where possible.
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3.2_________ENGINEERING AND CONSTRUCTION CONSTRAINTS 

Capacity Requirements

Evaluation of ore reserves to date indicate a tonnage in the vicinity 

of 1.0-1.5 million tonnes. To allow for potential expansion, it has 

been assumed that a given site is suitable for tailings disposal if 

it has a storage capacity equal to or greater than that required for 

2.0 million tonnes, plus aim freeboard height to accommodate sur 

face runoff. Also, to minimize the need for dam construction (con 

struction of tailings impoundments may amount to between 20% - 30% 

of capital expenditures over the life of a mine), it is imperative 

that sites considered in the final selection process should be bound 

ed to a large extent by natural containment features. This is part 

icularly important in the present instance because of the comparative 

ly low availability of aggregate sources.

Assuming a production capability of up to 1.5 million tonnes, and 

a solids density of 1.6-2.0 tonnes m3 in settled tailings, based 

on an average ore density of 3.0, then the capacity of the tailings 

impoundment would have to be in the order of 750,000 m3 . This 

does not include the l m freeboard height required for the contain 

ment of surface runoff.

Aside for considerations raised above, natural containment basins 

are easily monitored, and they provide increased stability to the 

impoundment structure.

Location Constraints

The proximity of tailings areas to the mine/mill site reduces costs 

and unnecessary disturbances to the environment. Costs associated 

with increased distances from the"site include unnecessary road con 

struction, increased travel time and shipping costs, and excessive
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and reclaim pipeline requirements. Distances to aggregate 

sources also require consideration during costing.

Location constraints are also related to production capacity to the 

extent that larger operations can more easily afford the positioning 

of tailings farther from the mine/mill site. Given the potential 

size of operations at the Zahavy site, tailings options in excess of 

3 km from the site were considered unacceptable.

Site Stability and Ease of Reclamation

A consideration of site stability was provided in the section on sub 

surface hydrology. The frequent occurrence of clay substrates at the 

project site indicates the possibility of instable conditions. Ad 

ditional design/construction procedures are often required to over 

come this problem.

Ease of reclamation relates to the suitability of the site for re 

afforestation etc., once operations at the site have been terminated. 

Sites on sloping ground or in close proximity to larger streams and 

rivers may require special attention to prevent tailings solids from 

making their way into watercourse as a result of erosion forces.
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4. SITE SELECTION AND EVALUATION 

4.1______ENVIRONMENTAL AND SOCIO-ECONOMIC ASSESSMENT

A preliminary assessment of lands in the vicinity of the mine site 
resulted in the identification of 8 potential tailings areas (Figure 
4). Site selection at this level was made on the basis of minimum 
engineering and location requirements, i.e. potential basins with 
sufficient capacity to contain tailings solids and close proximity 
to the mine site. Subsequent evaluations were then undertaken 
to determine the environmental-socio 'economic suitabilities of the 
sites chosen. A summary of the results of this evaluation is pro 
vided in Table 4.

An examination of the table shows that existing and proposed land 
uses, and surface hydrology are of :the greatest importance to the 
selection process. The status of the 8 options, in so far as other 
environmental criteria are concerned, is generally similar, with 
the exception of higher fisheries and wildlife values associated 
with east-west portions of Setting Net Creek, and higher sediment 
loadings in Rathouse Bay. Sites T2, T6, T7 and T8 have as major 
limitations (1) their association with potential ore bodies under 
consideration for development, (2) limited retention times in head 
water receiving systems prior to discharge to Rathouse Bay, and 
(3) more or less direct inflow to the waters of Sandy Lake via 
Setting Net Creek and Rathouse Bay. Site T2 also discharges into 
Setting Net Creek upstream of the water intake for the camp and 
mine.

Drilling programmes to determine the location of ore bodies are 
not fully completed. However, indications are that the utilization 
of sites T2, T6, T7 or T8 may potentially interfere with ore ex 
traction.
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respect to retention times although effluents would meet MOE 

guidelines, it is desirable that tailings effluent waters be re 

tained in small headwater lake systems for periods long enough to 

allow for the biochemical breakdown and/or physical removal of any 

residual toxic substances, such as cyanides and heavy metals. 

Free cyanides and cyanides complexed with iron are potentially the 

most toxic of the substances.

Most cyanides are effectively removed by alkaline chlorination, or 

by retention over longer periods in aging lagoons. Iron cyanides 

do, however, breakdown slowly as a result of photolysis in lagoon 

systems often providing more satisfactory effluent condition Once 

removed from the impoundment, water would flow through muskeg and 

other wetland types to Crazy Lake. A residence time in'the order 

of 4-5 years is projected for the Crazy-Shallow Lakes system. This 

is more than sufficient to remove virtually all residual materials 

including cyanides. It is also notable that receiving waters enter 

ing Favourable Lake from Crazy Creek will be diluted by approximately 

4 orders of magnitude, thereby further rendering harmless any and 

all potentially toxic materials produced from mine operations. This 

would ensure complete protection of fisheries resources in Favourable 

Lake.

Aside froir, considerations raised above, the presence of Indian 

Reserve 88 on Sandy Lake is a further reason for directing tailings 

effluents into the Crazy Creek system, and therefore away from Sandy 

Lake. Given that effluent discharged from tailings impoundments 

would meet MOE guidelines, and that a considerable dilution of ef 

fluents (3-4 orders of magnitude) would occur upon discharge to 

Rathouse Bay, risks of water contamination in Sandy Lake would be 

negligable. Nevertheless, this may not garantee the alleviation 

of apprehensions over possible water quality deterioration on the 

part of members of the Reserve.
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basis of the above discussions, sites T2, T6, T7 and T8 which 
l involve flows to Rathouse Bay and Sandy Lake have been rejected from 

further considerations (Table 4). Evaluation of the remaining 
sites as to their suitabilities to fulfill engineering and construc 

tion requirements is provided below.
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4.2_________ENGINEERING AND CONSTRUCTION CONSTRAINTS

Each of sites Tl, T3 , T4 and T5 has been examined to determine 

general construction efforts required to build tailings impoundments 

and to provide access. In addition, a further option, site T3-4 NC 

has been evaluated. This site is considered to be non-conventional 

(NC) to the extent that development of the site would not comprise 

a tailings impoundment in the normal sense of the term. Details 

of the concept behind site T 3-4 NC are provided below. The reader 

should also be aware that numerical estimates provided in this 

section (Table 5 ) are approximations, but are considered sufficient 

for present comparative purposes. More refined estimates for the 

most suitable suites would be required at a later date. Access roads 

have been selected so as to avoid wetland and poorly-drained ground 

conditions. This has in some instances precluded a direct route 

access.

Site T3 has the obvious advantage of proximity to the mine/mill site 

(Figure 5). This reduces access road and pipeline requirements 

and generally simplifies operational procedures. A further advantage 

of site T3, from an environmental viewpoint, is that the site is 

already highly disturbed. Development of site T3 would, however, 

require considerable dam construction efforts to impound tailings 

(Table 5) . Aggregate supplies for such construction are limited. 

Estimated construction efforts shown in Table 5, for all options, 

do not include those required for construction of an aging pond with 

in or adjacent to the tailings area.

Site Tl would require a construction effort similar to that required 

by site T3, but would also require construction of an all weather
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1. Capacity 
Requirements

contained volume

surface area

dam crest height

mean basin depth 
{including freeboard)

maximum basin depth

length of dam required

LO number of dams

mean dam height

required dam volume **

2. Dam (s) from Mine/Mill

^^—i ' -^^.^ ' jafflLTHE] H BJBJ* HV* •^•• efV

EVALUATION OF TAILINGS

SITE Tl

' 750,000 m3 
+ 1 m freeboard

MOO, 000 m a

333 m

3 m

5 m
^1250 m

4

^2.5 m

MO, 000 m3

2.7 km

TABLE 5

WTtfllttOiAli^tti^im

^*.
SITES - ENGINEERING AND CONSTRUCTION CRITERIA F̂

SITE T3

750,000 m3 
4- 1 m freeboard

^275,000 ms

325 m

4 m

5 m

VL250 m

4

^2.5 m

MO, 000 m3

0.2 km

SITE T4 SITE T5

750,000 m3 750, 000'. m 3 
•f 1 m freeboard 4 1 m freeboard

SITE T3-4 NC*

750,000 m3 
* 1 m freeboard

^250,000 ms ^275,000 ms ^2,500,000 m3

324 m 328 m
4m 4m

^6 m 5m
^950 m ^150 m

2 1
^5 m ^3 m
^75,000 m3 "06, 500 m3

1.8 km 3.5 km

O15 m

^ m

5 m

<250 m

1

^ m
<20,000 m3

3.5 km
site on high ground

Site Stability and Ease 
of Reclamation

- no concerns

* required construction efforts are likely to be much less than those shown 

** based on an 8 m wide dam crest and at 2:1 horizontal to vertical slope
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aj^ess road in the order of 2.7 km. As such, this site offers no 

advantages over site T3. Utilization of site Tl is therefore not 

recommended.

Site T4 is intermediate in distance from the mine/mill site, as 

compared with sites discussed above (Table 5). Of all the sites 

considered, this site appears to have the greatest dam construction 

requirements. The term "appears" is used because information on 

contours is only available at the 5 m level. Advantages to utilizing 

this site are few.

Site T5 has the distinct advantage of being located within an ex 

tremely well defined basin (Figure 5), which can be impounded with 

a minimum of effort (Table 5). The major disadvantage of the site 

is that it is located comparatively far from the mine/mill site 

(Figure 5, Table 5).

Tailings options discussed above are all conventional in that each 

would consist of a well defined, darned impoundment within which the 

tailings slurry would be contained. These systems, in effect, func 

tion as reservoirs from which liquid effluents would be siphoned off 

into a polishing pond for containment prior recycling and/or dis 

charge to receiving waters. Dams required for tailings contain 

ment would be constructed so as to fully impoundment the basin, and 

the contained tailings slurry would achieve an equilibrium level 

within the impoundment.

Tailings option T 3-4 NC, which includes features of sites T3 and T4, 

provides an alternative concept in which construction efforts are 

reduced. The basin considered for this option is large, approximately 

2,500,000 m2 (Table 5 ), and although defined by the 320 m contour 

interval, would not be filled to capacity and would not require a 

containment dam attaining this elevation.
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Essentially, development of this scenario would c
all for the discharge 

oi^railings adjacent to the mine/mill site, in close proximity to, 

and to some extent overlapping, tailings deposits
 from previous opera 

tions. The tailing slurry would be allowed flow outward
 from the 

discharge point but not to the limits of the bas
in. The volume of 

tailings produced would be such so as to only fi
ll a small part of 

the basin, and in this respect would be similar to tailings acc
um 

ulations from earlier operations. To ensure the flow of all tail 

ings effluents to the Crazy Creek system, channeling of the muskeg 

would be required as shown in Figure 6. A small containment dam 

would have to be constructed at the west end of 
the basin as a 

control point. However, the behaviour of tailings from previous
 

operations suggests very strongly that tailings 
solids would not, 

as stated, reach the dam, and that water effluents draining from the 

solids would be filtered through more than l km of muskeg terrain 

prior to reaching the dam. This filtering of effluents on route to 

the containment dam is likely to result in the n
ear total removal of 

toxic substances through biochemical and physica
l pathways. The con 

tainment dam would be required primarily as a co
ntrol point to pro 

vide a final check on water quality prior to dis
charge to Crazy Lake. 

The volume of contained water would be small the
reby requiring min- 

mum construction efforts to dam the site. The major limitation to 

this scheme is that a lengthly access road would
 be required (Table 

5) .
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4.3________OVERALL EVALUATIONS

Sites Tl and T4 would appear to offer no advantages over the remain 
ing sites while at the same time possessing marked disadvantages. 
Adoption of either site is therefore not recommended. Options T3, 
T5 and T 3-4 NC all have distinct advantages and disadvantages 
the relative merits^ of which require assessment based on detailed 
costs largely beyond the scope of this report. All three sites are 
equally suitable from an environment-socio economic perspective, and 
the final selection should be made on the basis of development and 
operational costs.
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5. CONCLUSIONS AND RECOMMENDATIONS

An examination of the project site has indicated several sites within 

close proximity to the development that are adequate for tailings 

management. All of these sites have sufficient capacity and can be 

engineered to contain tailings in a manner that would, for the most 

part, not appreciably alter downstream water quality, resources or 

environmental conditions. However, differences in the relative 

efficiencies of-receiving waters entering Favourable Lake, as compared 

to those entering Rathouse Bay, to accommodate regulated tailings 

effluents are apparent. Differences in land use related components 

between sites in the two watersheds are also apparent.

Accordingly, an environmental plan concept was developed in order to 

adequately control the use of the site to create the least environ 
mental impact. This concept can be summarized as follows: minimal 

watertake from the Setting Net Creek (indicated as less than 10 percent 

of low flow condition) would be used for plant and potable water use. 

All drainage including tailings would be released westward into a 

dammed tailings area. Effluent, that would meet MOE guidelines, would 

be released to the environment via extensive muskeg systems towards 

Crazy and Shallow Lakes. This system would provide sufficient re 

tention time to ensure the protection of downstream water quality. 
This system would also provide -the maximum protection for the region's 

natural resources.

Sites T2, T6, T8 and T7, in contrast, drain into Rathouse Bay, the 

first 3 via Setting Net Creek, and from there into Sandy Lake. Re 

ceiving waters upstream of Sandy Lake,inclusive of Rathouse Bay, 

provide limited retention times for effluent degradation, and despite 

high dilution factors, are therefore inferior to waters of the Crazy 

Creek system. As well, members of the Sandy Lake Indian Reserve may 
be apprehensive about the discharge of tailings effluents to Rathouse 

Bay. As a further consideration, Sites T2, T6, T7 and T8 are all
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op^Rtions. These sites have therefore been eliminated from further 

examination.

Sites Tl, T3, T4, and T5 are all excellent sites for tailings manage 

ment. They are adjacent to the watershed divide, have no inflow 

streams and would require no diversions or other water control. All 

these sites have adequate volumes and provision for stormwater inputs 

plus one metre of freeboard. The basin depth including free board 

is relatively low, averaging between four and five metres. Length of 

dam construction should be carefully evaluated because of the 

apparent scarcity of local materials.

The concept T3-4NC involves the use of a far larger surface area and 

a downstream ageing pond. It essentially continues the previous 

operational procedure of discharging effluent to a semi-contained 

muskeg area and diverts drainage westward towards Crazy Lake, two 

kilometres from the plant. Effluents contained within the ageing pond 

would undergo natural degradation prior to discharge. It is anticipated 

that no major changes in the ecology of this system would occur as a 

result of this tailings discharge concept. .

Site T5 requires the least dam construction, but will involve longer 

road access and tailings-reclaim lines. Site T3 provides for short 

tailings and reclaim lines and likely fewer potential operating 

problems. The aggregate volumes for dam construction of about 40,000 

cubic metres should be available locally. In general terms, it would 

appear that both Sites T3 and T5 are excellent sites. Some potential 

aggregate sources are available in the vicinity of T5.

It is recommended that further water quantity and quality monitoring 

of the watersheds should continue, to provide for more accurate 

estimates of mean, low and peak flows of both Setting Net Creek and 

at the mouth of Crazy Creek. The latter component is important to de 

fine receiving water flows. The water sample collection for quality 

analysis should continue as outlined in the monitoring programme 

previously forwarded to Getty Mines to obtain a more reliable 

characterization of water for potable use and process water.
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l. INTRODUCTION

Environmental baseline studies reported herein, as undertaken by The 

Environmental Applications Group Limited (BAG) and commissioned by 

Getty Canadian Metals, Limited, relate to the possible redevelopment 
and expansion of the old Berens River Gold Mine. Located in north 

western Ontario (52 0 51'N, 93 0 38'W) midway between Favourable Lake 

and Rathouse Bay, the mine was active between 1939 and 1948, and 
was subject to further exploration and assessment in the late 1960's 

and early 1970's. A feasibility study is presently underway by 
Getty Canadian Metals Limited and Zahavy Mines Limited to determine 

the economic feasibility of mine development.

1.1_________NATURE OF THE DEVELOPMENT

Major aspects of the redevelopment of the old Berens River Mine are in 

the preliminary feasibility stage only, but would include the extension 

of underground workings, storage and milling of the ore, tailings dis 

posal, waste rock disposal, the construction of storage facilities for 

process chemicals and materials, the provision of power supplies, and 
development of a service infrastructure. The latter would include a 

road network in the site area, as well as accommodation, dining and 

sanitation facilities. An air strip is in place. The site area is 

also serviced by an existing winter road which connects eastward to the 
northwest terminus of Highway 808, via Sandy, Nikip and Weagamow Lakes. 

Process and potable water are to be obtained from Setting Net Creek.

Limited accommodation, maintenance and other buildings dating at 

previous operations are present on the site. Restoration of the 

least some of these buildings may be possible. Similarly, rest 

oration of power facilities previously supplied from the Northwind 

Lake dam is being considered. Various options for tailings disposal 
sites have been examined and reported in an earlier study (EAG 1983a). 

It is most probable that tailings will be impounded west of the 

mine site, with effluent decant being directed into Crazy Lake and 

from there to Shallow Lake and ultimately to Favourable Lake.
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_______STUDY OBJECTIVES AND RATIONALE

Information provided in this report is intended to adequately define 
the existing natural and land use environment of the project site area. 
Those aspects which are most important to, or most likely to be in 
fluenced by, mine site development are stressed. Accurate descriptions 
of baseline conditions prior to development permit monitoring programmes 
and changes to the area that may result from mine development, to be put 
into proper perspective. Also, portions of the material presented in 
the report are required for permit approvals. The information provided 
herein will also be used at a later date as a basis for the writing of an 
impact assessment.

1.3________REGIONAL SETTING

The project site area is remote, being located some 200 km north of Red 
Lake and 115 km north of the nearest road terminus which ends at the 
Berens River. The nearest settlements, occupied by members of the Deer 
Lake Band, include the Sandy Lake Reserve (35 km to the northeast - 
1978 population of 1151), the Deer Lake Settlement (35 km to the south- 
west - 1978 population of 393), and the North Spirit Lake Settlement 
(60 km to the southeast - 1978 population of 223). Access to the project 
site is by air from Red Lake, and by winter road and snowmobile trail 
linking up to Highway 808 and Pickle Lake. Land uses in the site area 
include activities associated with the above settlements, together 
with hunting, trapping, and fishing. A tourist outfitter camp is also 
located on South Trout Lake. Mining activities are limited to those 
associated with the present gold project and to recent exploration of 
copper-molybdenum deposits at Setting Net Lake. There are no existing 
or planned forestry operations in the area.

Terrain systems of the project site area are characterized by low hills 
and ridges which may be lacking in soil cover, areas of continuous and 
discontinuous shallow ground moraineand by glacial lake sediments and 
muskeg in lowlying areas.
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and river systems in the region are highly varied in size and 

form, with Sandy Lake, Favourable Lake, Northwind Lake, Finger Lake 

and the Severn and Flanagan Rivers being the dominant water systems.

Black spruce, balsam fir, trembling aspen and white birch are the 

dominant tree species, with jack pine and white spruce being common 

associates. Upland sites tend to support primarily deciduous and 

mixed forest types, whereas lowlying areas generally support coni 

ferous forests. Fire has played a major role in forest development, 

especially on upland sites. Wildlife and fish communities present 

are typical of those found in boreal upland regions of Ontario. Moose, 

a variety of furbearers, and waterfowl, constitute the most important 

wildlife resources. These species are utilized by Native Peoples. 

Certain potentially sensitive species such as bald eagles, osprey 

and woodland caribou occur in low numbers. Fish communities are dom 

inated by the walleye-northern pike-lake whitefish-sucker cool water 

assemblage. Lake trout occur in South and North Trout Lakes.

The climate of the Favourable-Sandy lakes area is of the modified 

continental type having typically long, cold winters and short, cool 

summers. Mean daily temperatures in January are in the order of -20 0 

to -25 0C, those of July are in the 15 to 20 0C range. Precipitation 

is moderate (^ 600 mm annually). The region is drained by the Severn 

River system which flows to Hudson Bay. Spring and fall runoff peaks 

are typical, with the spring peak caused by snowmelt being the largest. 

April and May together account for between 60 and 65% of the annual 

water discharge. Lowest flow conditions occur in winter. The pro 

portion of lakes in the region is large, resulting in considerable sur 

face storage. Ground water storage is limited because of shallow over 

burden depths.

Water quality tends to be quite good in the region with the exception 

of high silt loadings associated with the Flanagan River system, 

Rathouse Bay and Sandy Lake. Slightly elevated metal levels sometimes 

occur in water and sediments.
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.J________HISTORY AND ARCHAEOLOGY

Archaeology investigations in the Sandy - Favourable lake region have 

been limited to that portion of the Severn River downstream of Sandy 

Lake (75 - 150 km northeast of the project site), the Deer lake area 

(35 km southwest of the project site), and the Opasquia Lake area 

(50 km north of the project site), (Reid 1980, Reid and Ross 1981). 

Findings at these sites have included stone flakes, cores, scrapers 

and axes, and rock paintings (pictographs), representing the Archaic 

(5000 BC-400 BC), Initial (400 BC-800 AD) and Terminal (800 AD-1600 AD) 

Woodland Periods, as well as limited artifacts dating from the historic 

period.

Of particular interest to the history of the region is the role played 

by the Severn River during the fur trade period. According to Smith 

(1980), the Severn River has served as a fur trade route since 1631. 

A trading post was established by the Hudson Bay Company at the mouth 

of the Severn River in 1685, and inland posts were established on 

Sandy Lake in 1798 by both the Hudson Bay Company and the North West 

Company, and on Windy Lake (Favourable Lake) in 1802 by the Hudson 

Bay Company.

Undiscovered archaeological sites are undoubtedly present in the study 

area shown in Figure 3-1. The majority of sites would be expected to 

occur in association with shoreline areas of Rat House Bay, Northwind 

Lake, and Favourable Lake. The possibility of sites being found on 

the Trout Lakes and on Setting Net lake also exists, but there is little 

reason to suspect the occurrence of significant archaeological finds 

at inland localities in the immediate project site area.
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2. STUDY APPROACH AND ORGANIZATION

In keeping with study objectives, an attempt has been made to limit 

data and discussions to those which characterize the environmental 

setting, fulfill government environmental regulations, and to those 

which are useful for project development. Investigations have included 

the compilation and analysis of existing data from Environment Canada 

and from the Ontario Ministry of Natural Resources, including that 

available from mapping and air photographs. Additional site specific 

information, collected to fill in data gaps, was obtained by EAG during 

field trips to the site in 1982 and 1983. Water quality data reported 

to Getty Mines Limited by X-ray Assay Laboratories Limited are summar 

ized and discussed.

During field studies, water samples were collected from the immediate 

mine site area, and water and sediment samples were taken from site 

area receiving waters. Hydrological measurements of Setting Net Creek 

were also taken to assess water supplies, and a water level recorder 

was installed along with a portable meteorological station. Other 

aspects of field studies included (1) a fisheries programme to determine 

species present and comparative numbers, (2) fish muscle sampling for 

metal analysis, and (3) site reconnaissance by foot and by air to as 

certain conditions relating to terrestrial portions of the study.

The report is organized into seven sections, each dealing with a 

particular discipline. Other supplementary reports covering special 

ized study aspects have also been completed and are reported elsewhere. 

These have included a tailings site selection study (EAG 1983a) and a 

study of hydroelectric power supply potential (EAG 1983b). Land use 

and disciplines relating to physical setting are placed at the begin 

ning of the report. Fisheries biology and wildlife resource sections, 

which are dependent upon considerations of physical setting, are placed 

at the end.
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SECTION 3

LAND USE

Primary Objectives:

1 - to outline the status and application of Provincial Guidelines 
and Planning Objectives which may affect land use developments 
in the mine site area

2 - to describe existing land uses in the project site area 

Major Findings and Conclusions:

1 - proposed developments in the project site area are subject to
planning objectives and guidelines detailed in the West Patricia 
Land Use Plan

2 - according to the above plan (Phase III, in press) mining is re 
cognized as a designated activity in the Setting Net Lake - Favour 
able Lake area

3 - land uses in the vicinity of the Getty-Zahavy Joint Venture 
are limited to those associated with the Sandy Lake Indian 
Reserve {35 km northeast) of the site, mining, commercial 
fisheries on larger lakes of the Severn River system, hunting 
and trapping, and operation of a tourist outfitter camp on South 
Trout Lake

Implications:

1 - mining developments proposed for the site are compatible with
other, limited land uses in the area, and with planning objectives 
and guidelines set forth in the West Patricia Land Use Plan

2 - mine operation and processing, together with any implications 
to the natural environment, should consider other land uses in 
the area



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

3. LAND USE

3.1________PROVINCIAL DEVELOPMENT GUIDELINES AND PLANNING DOCUMENTS

Proposed land uses involving Crown lands in northwestern Ontario are 

subject to guidelines detailed in the Ontario Ministry of Natural 

Resources' (OMNR) West Patricia Land Use Plan. The planning area is 

large (223,625 km2 ), encompassing the districts of Red Lake, Sioux 

Lookout and portions of Geraldton District {Figure 3-1), but because of 

its remoteness, it is sparsely populated, supporting 20,581 persons 

(1978 census). Nearly 50 percent of the inhibitants live in the 

southern third of the region in the communities of Red Lake, Balmer- 

town, Ear Falls, Sioux Lookout, and Pickle Lake. Native People 

{Cree and Ojibway) makeup 44 percent of the planning area's population. 

Road access is limited primarily to major centers in southern portions 

of the region.

The West Patricia Land Use Plan, formulated to direct land use 

activities in the area, is part of the larger OMNR policy directive 

designed to provide a comprehensive land use planning strategy for 

all public lands in Ontario. OMNR is the legal custodian of Pro 

vincial Crown lands. Included in the planning scheme are 3 regional 

plans, one for each of Northwestern, Northeastern and Southern Ontario, 

and a series of local plans of which the West Patricia Land Use Plan 

is one. Regional plans deal with Ministry policy, planning objectives 

for the regions, and with the identification of land and water require 

ments for various uses. The plan for Northwestern Ontario was 

completed in 1978.

Development of the West Patricia Land Use Plan involved 3 phases. 

The first of these was concerned with establishing terms of reference 

for the plan, the collection and analysis of background data, and the 

dissemination of these data to the public for review and comment. Com 

pletion of Phase I activities occurred in the fall of 1981. During 

Phase II, released to the public in the summer of 1982, a formulation
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of policy was presented for the land use area, together with a discussion 

of the conceptual alternatives of land allocation.

Phase III of the planning process (in press, May 1983) is concerned 

with the allocation of lands for specific pruposes such as mining, 

forestry, recreation and so forth. Where proposed land uses are 

found to be compatible with objectives and planning guidelines est 

ablished for the West Patricia area, such uses and developments are 

then encouraged by the Ministry.

Mining, together with wildlife and fisheries resource utilization, 

are the preferred activities for the Getty-Zahavy Joint Venture 

area {Mr. E.W. Everley, OMNR District Manager, Red Lake - personal 

communications).

3.2________EXISTING LAND USES

Land uses in the study area and its vicinity include (1) mineral 

exploration and development associated primarily with the Getty- 

Zahavy Joint Project and other exploration, (2) the Sandy Lake 

Indian Reserve at the junction of Sandy and Finger Lakes on the 

Severn River system, (3) commercial fisheries operated by members 
of the Sandy Lake Reserve on Favourable, Lemonade, Finger and Sandy 

Lakes, (4) the tourist outfitter camp on South Trout Lake, and 

(5) hunting and trapping. No forestry operations occur in, or are 

planned for, the area north of the 13th Baseline (Figure 3-1). 

Tree cutting in the map area did, however occur in the past during 

the operation of the Berens River Mine.
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The Sandy Lake Indian Reserve (88), located 35 km northeast of the 
project site, is the fifth largest community in the West Patricia 
Planning Area, with a 1978 estimated population of 1,151. The re 
serve comprises part of the Deer Lake Band and also includes the 
Deer Lake, North Spirit and MacDowell Lake Settlements 
(Figure 3-1). Populations estimated for these settlements in 1978 
were 393, 225, and 42 respectively. Development of the Sandy Lake 
Reserve occurred in response to positioning of the Hudson's Bay 
Company's outpost on the south side of Sandy Lake near the entrance 
to Rathouse Bay. The settlement, in the late 1920's, apparently 
consisted of 10 to 12 families who wintered in the vicinity of the 
outpost (Hurst 1930) . In 1937, the settlement was relocated, along 
with the Hudson Bay Post, to its present position between Sandy 
and Finger Lakes. The population of the site at this time was 

estimated at about 125 (Satterly 1939).

Natives of the Sandy Lake Reserve are engaged in commercial fishing 
{discussed below), as well as in traditional activities such as 
hunting and trapping, and in various aspects of community service. The 
reserve supports an air strip, floatplane base, communications facil 
ities, an elementary school and nursing station, a Hudson's Bay store, 
and a local variety shop run by the Band.

Mineral exploration in the Favourable Lake area began in 1925 with 
subsequent exploration and drilling from 1927-1929 under the direction 
of the Favourable Lake Mining and Exploration Company. Work was dis 
continued until 1936 at which time the Berens River Mine was developed 
on the project site by Berens River Mines Limited, a subsidiary of 
the Newmont Mining Corporation. Production of gold, silver, lead 
and zinc continued from 1939-1948, after which the mine closed. 
Golsil Mines Limited undertook further explorations of the property 
in the late 1960's and early 1970's. Present developments at the 
site are being undertaken by Getty Canadian Metals,Limited and Zahavy 
Mines Limited.

10
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mineral explorations have also occurred within the map area, 

most noteably at Setting Net Lake (Figure 3-1). Original exploration 

at this location in the later 1920's was directed towards precious and 

base metals on what was known as the Oliver Properties (Hurst 1930). 

Subsequent exploration on the site for molybdenum and copper was 

undertaken between 1968 and the early 1970's by several other mining 

companies. So far, no development of the Setting Net Lake site has 

taken place.

Other land uses focus on fish and wildlife resources. The tourist 

outfitter camp on South Trout Lake consists of 7 buildings with the 

camp being positioned so as to provide access to both North and South 
Trout Lakes. Lake trout which occur in both of these lakes, but 

apparently not elsewhere in the area, provide the basis for the camp. 

Operation of the South Trout Lake camp commenced in the early 1960's 

and is subject to the terms and agreements of a long-term (40 year) 
lease. Accommodations are sufficient to support approximately 20 per 

sons. It would appear that facilities are largely under-utilized. The 

Trout Lakes also provide a significant recreational resource for per 

sonnel working at the mine site.

Commercial fishing on Favourable, Lemonade, Finger and Sandy Lakes 

constitutes one of the few economic activities available to members 

of the Sandy Lake Reserve, and therefore is of considerable import 

ance. Walleye is the most sought after species, with whitefish and 

northern pike being of secondary importance. Fish used for domestic 
purposes are taken primarily from Finger and Sandy Lakes. A more 

detailed account on fisheries is provided in Section 8.

Ten traplines intersect the study area. These include small portions
of RL 120, RL 133, RL 140, substantial portions of RL 135, RL 142,

RL 145 and RL 156, and all or nearly all of RL 139, RL 143 and RL 180.

11
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'jor species trapped include beaver, fisher, marten, muskrat, lynx, 

mink and otter. Subsistence hunting of moose is important locally, 

especially adjacent to the larger watercourses which provide access 

to moose populations. Habitats within the area and its vicinity 

are well suited to moose. There is local over-exploitation which has 

reduced populations in some of the more accessible areas. Caribou 

are uncommon to rare in the area and are of little importance. 

Caribou hunting in Ontario is restricted to Native Peoples. Details 

on wildlife utilization are provided in Section 9.

12
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SECTION 4

CLIMATOLOGY 

Primary Objectives:

1 - to describe the regional climate and determine the primary 
climatic controls

2 - to determine which weather;stations provide respresentative 
and comprehensive climatic data for the project site

3 - to provide data on weather conditions and climatic variables 
required for impact assessment, engineering design/ and an 
assessment of air pollution potential

Major Findings and Conclusions:

1 - the site area has a modified continential climate with typically 
long, cold winters and short cool summers

2 - the most representative climatic data are from Island Lake,
Manitoba, and Red Lake, Ontario. Since these are quite distant, 
on site measurements of temperature, precipitation and wind were 
initiated

3 - annual precipitation is about 575 mm, with 401 falling from June 
to August. The mean annual temperature range is -23 0C in January 
to 17.5 0C in July.

4 - westerly winds (46.4*6) and easterly winds PS.2%) dominate. 
North and south winds are infrequent and of lower intensity

Implications:

l - conditions sufficiently adverse to affect operations and/or 
transportation arise primarily from winter snowfall

13
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2 - the June to August precipitation maxima reduce the possibility of 
B low water yields during the summer months

3 - low wind speeds indicate low fugitive dust emissions and restricted 
M assimilative capacity for combustion gases near the ground
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l
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4. CLIMATOLOGY 

4.1       REGIONAL CLIMATOLOGY

The project site lies within the Albany climatic region which extends 
across Ontario over a latitude band of 52-54 0 in the west to 50-52 0 
in the east. The climate is described as "modified continental" with 
a mean annual temperature near -1 0C (Chapman and Thomas, 1968).

The climate of northwestern Ontario is dominated for roughly six to 
eight months a year by the continental arctic air mass (cA). Domin 
ating the fall, winter and spring, cA air is typically cold and dry 
and is only cool and moist during its occasional summer outbreaks 
(Bryson 1966). With the retreat of cA air to the arctic during 
summer, maritime tropical (mT) and maritime polar (mP) air masses move 
into the area. As mT air is typically warm and humid and mP air 
mild and moist, the summer climate is much more variable than during 
the other seasons.

The relative prevalence of air masses affecting the project area is 
greatly influenced by its northern location and the region's physical 
characterisitics. This area is removed from any direct influence 
of rugged landscapes and is in a region of generally uniform topo 
graphy. It is therefore exposed to cold outbreaks of arctic air 
during all seasons and to intrusions of warm air from the south 

in summer.

Associated with the movement of these air masses are frontal systems 
which move rapidly and frequently through the area throughout the 
year. In a normal year 130-165 days have precipitation recorded 
(rain and/or snow). The moisture content of the fronts are a re 
flection of the moisture content of the air masses which results in 
a pattern of lower precipitation amounts in winter than in summer.
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4.2________WEATHER RECORDS

The most appropriate climate records for the project site are those 

available for Island Lake, Manitoba and Red Lake, Ontario. Relevant 
station data are given in Table 4-1. As these stations are quite 

remote from the project site BAG initiated an on-site monitoring 
program beginning in October, 1982. Measured variables include 

temperature, precipitation and wind. Snow course measurements have 
also been undertaken.

Both Island Lake and Red Lake are synoptic stations providing hourly 
observations of temperature, precipitation, wind and rate of rainfall. 
Evaporation and snow course data are also measured at Island Lake 
while sunshine is included at Red Lake. Red Lake began observing

in 1930 and became a synoptic station in 1938. Records were discon 
tinuous until 1964. Island Falls has been observing continuously 
since its inception in 1970. As climatic normals are based on 

30 year means both sites have been adjusted to the 30 year time frame 
by the Atmospheric Environment Service.

Island Lake and Red Lake temperature and precipitation data are given 
in Table 4-2. Interpolating between these two stations indicates a mean 

annual temperature range of -23 0 C in January to 17.5 0C in July. The 
mean annual temperature should be roughly -1 0C. Extreme annual max 
imum and minimum temperatures will likely be -45 0C in winter and 36 0C 
in summer. The frost free period will be only about 85 days extending 
from June 10-15 until September 5-10.

Data on ice conditions in the region are provided in Table 4-3. 
Dates shown are approximate and will vary between years and with 
location. Deeper, larger lakes freeze over later than small 

shallow lakes, and also break-up later. Depth is generally more 
important than surface area. Crazy lake, for example, although 

considerably smaller than Shallow Lake, is much deeper, and in 

the fall of 1982 was still completely open 5 days after Shallow 

Lake had frozen over. Freeze-up and break-up on rivers is affected 
by size, depth, and flow pattern.

16
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TABLE 4-1 

CLIMATOLOGICAL STATION SUMMARY

Location 

Altitude

Type of station 
period of record

Distance from 
project site

Red Lake, Ontario

51 0 04' N 93 0 48' W 

375 m

synoptic 
1930 - present

200 km 
south

Island Lake, Manitoba

53 0 52'N 94 0 40' W 

238 m

synoptic 
1970 - present

142 km 
northwest

17



TABLE 4-2

SELECTED CLIMATIC DATA* 

MEAN MONTHLY TEMPERATURES ( 0 C)

DAILY MAXIMUM

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. ANNUAL

Red Lake -15.5 -10.4 - 2.3 7.4 15.4 21.0 23.7 22.1 15.4 8.5 - 2.4 -11.2 6.0 
Ont.

Island Lake -19.1 -13.6 - 5.3 3.5 11.9 18.8 22.2 21.1 12.9 6.4 - 4.7 -14.9 3.3 
Man.

DAILY MINIMUM

Red Lake -26.5 -22.8 -15.4 -4.5 2.9 9.5 12.6 11.6 6.1 0.3 - 9.2 -20.2 
Ont.

DAILY MEAN

Red Lake -21.0 -16.8 - 8.9 1.4 9.2 15.3 18.2 16.9 10.8 4.5 - 5.8 -15.8 
Ont.

-4.6

Island Lake -30.4 -26.9 -20.1 -9.9 0.8 7.7 12.1 11.6 5.5 -0.1 -12.1 -24.7 -7.3 
Man.

0.7

Island Lake -24.8 -20.3 -12.7 -3.2 5.5 13.2 17.1 16.3 9.2 3.2 - 8.4 -19.8 -2.1 
Man.

Red Lake 
Ont.

Island Lake 
Man.

TEMPERATURE EXTREMES 

MAXIMUM MINIMUM 

37.2 -45.6

35.0 -45.0

* Period of Record 1951-1980. Both Red Lake and Island Lake Data sets are adjusted to represent 30 year means 

Source: Environment Canada Canadian Climatic Normals 1951-1980 (1981a, b)



TABLE 4-2 (cont'd) 

MEAN MONTHLY PRECIPITATION TOTALS (mm)

.RAINFALL

Red Lake 
Ont.

Island Lake 
Man.

Red Lake 
Ont.

Island Lake 
Man.

Red Lake 
Ont.

Island Lake 
Man.

Red Lake 
Ont.

Island Lake 
Man.

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 

O O 1.8 17.2 42.8 83.3 87.9 81.3 62.1 38.5 6.7 1.1

2.4 27.3 21.3 45.7 104.7 70.9 48.2 38.4 1.9 0.1

SNOWFALL 

31.2 23.0 24.0 18.7 5.8 0.5 O O

40.0 21.1 55.8 27.7 55.6 0.1 O O

1.1 10.9 33.5 31.8

6.8 16.4 50.2 59.0

TOTAL PRECIPITATION 

28.7 20.6 26.1 34.1 48.4 84.0 86.9 78.1 62.7 50.5 39.9 28.5

28.0 14.3 48.0 41.0 35.0 46.6 104.7 62.2 62.2 60.0 43.4 44.0

STANDARD DEVIATION, DAILY PRECIPITATION 

17.9 9.9 15.3 29.7 24.4 34.3 36.1 36.3 34.0 41.7 18.3 17.4

11.3 7.7 14.9 23.7 32.1 39.1 25.9 34.0 32.5 31.3 17.9 15.5

ANNUAL 

422.7

360.9

180.5

332.7

588.5

566.6

99.3

75.4
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TABLE 4-3

MEAN CONDITION ICE COVER DATA FOR LAKES AND 

RIVERS OF THE FAVOURABLE LAKE AREA1

Lakes

 
First Ice ^ Nov. l
Freeze Over ^ Nov. 15
First Ice Deterioration ^ May 8
Break-Up ^ May 22

l Maximum Thickness ^ 80 cm

l Rivers

First Ice ^ Nov. 8
l Freeze Over ^ Nov. 22
* First Ice Deterioration ^ Apr. 22

Break-Up ^ May 8

Maximum Thickness 'v- 100 cm

1 Source Allen 1977
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stations record about 575 mm of total precipitation annually 
with approximately 40*6 occurring as rain during the period June 
through August. Although this 40% is evenly spread over the 3 months 
at Red Lake,the Island Lake data are heavily biased towards July.

The more northerly location of the Island Falls station accounts for 
the difference in timing as arctic air will reside here longer and 
the storm tracks of the cyclonic storms will pass south of Island 
Lake (i.e. over Red Lake) until July. The greatest 24 hr. rainfall 
at Island Lake was 77.5 mm,and 110.2 mm at Red Lake. In the case 
of snowfall the 24 hr. maxima were 287 mm and 307 mm, respectively. 
Snowcover normally exists from October 20 through to May 15 reaching 
maximum depths of 80 cm (Table 4-4). Evaporation will account for 
roughly 350 mm of the 575 mm total precipitation.

Given in Figure 4-1 are the monthly and annual wind roses for Island 
Lake. Monthly wind normals are given in Table 4-5. On an annual 
basis winds with a westerly component accounted for 46.4% of observa 
tions while 38.2% had an easterly component. Winds from the north 
and south are apparently infrequent and generally have lower speeds 
than those of other compass sections. During March through May winds 
are predominantly from the east with speeds to 10-17 km/h. June re 
presents a transition month as west winds become more prominant. This 
coincides with a shift in the main airstream trajectories in northern 
Canada (Bryson 1966) as maritime Pacific air moves into the region 
and continental arctic air retreats north. The Pacific air dominates 
through the summer gradually giving way in fall to continental polar 
air. This is illustrated by the continued dominance of N-NW airflow 
from July to February. The strong easterly components during the July- 
February period demonstrate the importance of the arctic air stream 
in this region.
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TABLE 4-4 

l SNOW COVER
(2.5 cm or more)

l

 Earliest Date of 1st Snow Cover - Sept. 25
Median - Oct. 20
Latest - Nov. 15

l

l

l 

l

l

Earliest Date of Last Snow Cover - Apr. 15
Median - May 15
Latest - June l

l Snow Depth

Mean Maximum - 80 cm
Least Maximum - 50 cm

l Highest Maximum - 130 cm

I Days with snow cover

Mean - 180
Least - 160
Highest - 210

Source: J.G. Potter, Snow Cover, Department of Transport, Meteorological 
Branch 1965.

l 

l 

l 

l 

l
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FIGURE 4-1

ANNUAL AND MONTHLY WIND ROSES 
ISLAND LAKE, MANITOBA

KEY-

PERCENT FREQUENCY 

MEAN WINDSPEEDfKm/hr.)

CALM
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TABLE 4-5 

ISLAND LAKE WIND NORMALS

ISLAND LAKE MAN. P ERIOD i970-so PERIOOE

Lat. 53"52'N long. 094 : 40'W Elevation 238 m Altitude

JAN FES MAR APR MAY JUK JUL AUG SEP OCT KOV DEC YEAfi 
JANV FEV MARS AVR MAI JUiN JUIL AOUT SEPT OCT NOV DEC ANNUEL

PERCENTAGE FREQUENCY 
FREQUENCE EN V,

N
NE
E
SE
S
SW
W
NW
Calm

7.6
t; '

6 2
8,3
4.9

20.9
20.0
24.2

l. 2

11 4
7.8
6.6
9.?
50

15.4
195
22.1
23

109
Is. b
15.5
126

5 5
12.2
12.6
12,5
22

-: .i
i i.e
'.2.5
15.4
4.9

12.1
6,6

10.0
3.3

12.0
21.'

16.9
16.7
4.6

10.9
6.9
9.1
i.e

9.9
to 2
143

15. i
3 6

15.E
6.5

12.5
1.5

72
V-
i 4

•09

4 3
22.5
10.5
20.3

1.5

6.6
13 '

7. S
13.4

5.5
22.8

8.2
21.1

1.3

7.2
17.6

10.5
11.2
4.1

21.6
4.6

21.9
1.1

7.5
136
9.6

10.8
5.3

23,6
5.8

23.1
0.5

6.9
'{.i
si

15.0
5.1

21.4
5.2

24.7
0.6

7.5
u.O
13 c
15.4
5.5

15.6
14.4
16.0
2.0

8.9
14.4

10.9
12.9
4.9

17.9
10.4
18.1

1.6

N
NE

E
SE

S
SW

W
NW

Calme

MEAN WIND SPEED IN KILOMETRES PER HOUR 
VITESSE MOYENNE DES VENTS EN KILOMETRES PAR HEURE

N 12.C 11.6 12.1 12.9 12.3 11.7 11.4 10.6 13.5 14.8 14.7 10.2 12,3 N
NE 14.0 136 15.8 16.9 16.7 14.8 14.6 12.9 17.1 16.1 15.3 11.4 14.9 NE
E 10.2 9.6 13.4 12.5 136 14.2 9.4 10.1 13.8 14.7 10.9 11.0 12.0 E
SE 10.3 9.3 10.4 11.7 10.6 11.7 10.9 10.5 11.7 13.5 12.6 10.3 11.1 SE
S 6.4 6.9 65 6.6 6.1 6.8 5.8 6.1 6.7 9.7 8.6 6.1 6.9 S
SW 103 11.1 11.4 120 11.9 12.1 12.3 11.6 13.1 14.4 13.6 10.9 12.i SW
W 7.6 7.8 6.9 6.4 6.5 5.9 6.0 7.7 10.7 12.3 12.1 7.9 8.3 W
NW 123 12.6 12.7 13.4 13.8 13.8 14.1 13.8 15.0 16.5 16.2 12.0 13.9 NW

All Directions Toutes directions

10.3 10.3 11.4 '.2.2 '.24 121 11.6 11.1 13.7 14.6 13.7 10.0 120

Maximum Hourly Speed Vitesse horaire maiimale

40 37 40 4j JO 40 37 39 45 56 42 34 58
SVL NW NW E NE E SVi E NE NW NW NW NW

Heighl ol anemometer 60 m hauteur de I'anemometre

STATION INFORMATION DONNEES RELATIVES A LA STATION

located on Stevenson Isianc one ol numerous Situee dans rile Stevenson, l une des nombreuse iles Ou 
islar.ds in island Lake- lo* terrain of mixed forest lac aux iles—Terrain bas couver! fie loret mixte
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SECTION 5 

TERRAIN AND VEGETATION

Primary Objectives:

1 - to describe the terrestrial environment in terms of surficial

geology, overburden characteristics and plant community develop 

ment, and to determine interrelationships of these parameters

2 - to provide information that would be of value in locating potential 

aggregate sources

Major Findings and Conclusions:

1 - the study area terrain is variable, being characterized by a 

rolling to hilly topography, and a generally shallow, discon 

tinuous overburden of sandy, stoney till overlain by a silt/clay 

cap

2 - forest communities exhibit a mosaic development pattern with 

upland forests being dominated by mixed stands of aspen, black 

spruce, fir, jack pine and birch, or by deciduous stands of aspen 

and birch (evidence of past fire disturbance is widespred) - 

lowlying sites support mostly black spruce growing on muskeg

3 - potential aggregate sources are limited in extent and occurrence, 

and are in many instances obscured by overlying silt/clay deposits 

- areas showing the greatest promise occur in the vicinity of 

South Trout, Setting Net, Shallow and Bear Head Lakes, and pos 

sibly adjacent to portions of Setting Net Creek

Implications:

1 - hill tops and slopes, because of limited soil cover, are prone 

to erosion following disturbance, especially where silt/clay 

materials are present

2 - road construction in lowlying areas will require the use of 

considerable quantities of aggregate because of wet, unstable 

silt/clay substrates - filter cloth could be considered for 

road construction in such areas
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SECTION 5 (Cont'd) 

TERRAIN AND VEGETATION

3 - detailed field studies will be required to identify and define 

the extent of local aggregate supplies

4 - forestry values are not a consideration because the study area 

is north of planned forestry operations - unique and/or unusual 

floral communities requiring special consideration do not appear 

to be present in the site area
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5. TERRAIN AND VEGETATION

5.1 GEOMORPHOLOGICAL SETTING

Bedrock Geology

The study area is underlain by a complex series of early Precambrian 

intermediate and mafic metavolcanic-metasedimentary sequences (green 

stones) , which have been intruded by massive, composite granitic 

and granodioritic batholiths, also of early Precambrian age (Hurst 

1930; Ayres 1974, 1978; Ontario Geological Survey Map 2440, 1980). 

The greenstone belt extends from Setting Net Lake in the southeast 

to just south of Rathouse Bay in the northeast, northwestwards to 

the Trout Lakes, and westward to include central and eastern portions 

of Favourable Lake. Remaining portions of the study area, some 65% 

by area, are underlain by granitic and granodioritic batholiths.

Extensive folding and faulting are much in evidence. This is 

particularly true of the contact zone which separates the Sachigo 

and Berens River Subprovinces, both members of the Superior Province. 

Within the study area the contact zone runs southeasterly from 

Favourable Lake to south of Setting Net Lake.

Surface exposures of both greenstone and batholithic structures 

occur as rock ridges and hills throughout the study area. These 

hills and ridges frequently stand from 10-30 m above the surrounding 

landscape. Surface exposures are also common along the margins of 

many lakes in the area including South Trout Lake, Favourable Lake, 

Crazy Lake, Setting Net Lake, and Bear Head Lake. Most ridges exhibit 

ant east-west component to their orientation, but many variations 

occur, including some which are predominantly north-south. Also, 

several hills and groups of hills fail to exhibit any obvious 

orientation.
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Ayres (1974) concluded that bedrock form and structure had a minimal 

influence on topographic expression in the area. Linear valleys 

and scarps associated with fault lines are exceptions. Lithologic 

boundaries are rarely reflected in topography, and all rock types 

and formations appear to show equal outcrop densities.

Glacial History and Surficial Deposits

i.

Wisconsin ice sheets retreated from the study area approximately 

12,000 years B.P. Coincident with this retreat was the formation 
of proglacial Lake Agassiz which inundated vast areas adjacent to 

the ice margin throughout not only northwestern Ontario, but also 

most of southern Manitoba and parts of central Saskatchewan. Lake 

Agassiz existed in various forms for some 4.5 thousand years. 

During this period, fluctuations in the position of the ice margin 

and in the positions of various lake outlets resulted in a series 

of high and low level lake phases.

Drainage of Lake Agassiz during early and middle stages was to the 

Gulf of Mexico via the Mississippi system. Further retreat of the 
ice sheet opened up the northwestern Ontario outlet to Lake Nipigon 

 during what is known as the Stonewall Lake Phase (Bird 1980). In its 

terminal stages Lake Agassiz drained directly into Hudson Bay.

The study area exists at or very close to the Nipigon outlet as 

described by Bird (1980), and, as a result, may well have been sub 
ject to intense erosional processes during the Stonewall period. 

In any event, it is evident that much of the ground moraine laid 

down by the glaciers on their retreat was removed and redeposited 

during this period. This is particularly true of several of the 

upland portions of the study area in which all surficial materials 

have been removed exposing the underlying bedrock.

On slopes grading downward from exposed summits, and in the intervening 

lowlands, till deposits have been largely covered with glaciolacustrine 

silts and clays associated with Lake Agassiz depositional environ-
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merits. Scattered small sand plains also occur in portions of the 

study area and in the surrounding region. Clay-silt depths vary, 

but are normally in the order of 3 m in most level areas (Hurst 1930). 

Deeper deposits of varved clays, exceeding 6-7 m, occur adjacent to 

Rat House Bay. On some of the higher slopes subareal erosion of 

thinner clay-silt layers has resulted in local till exposures.

Investigations of till exposures and limited drilling programmes 

associated with mining projects, have indicated that the till matrix 

present is primarily composed of mixtures of sands, gravels, pebbles, 

cobbles and various sized boulders. Clay fractions in the till are 

poorly represented or absent. Glaciofluvial deposits also consisting 

primarily of sands and larger clastic materials, show some represent 

ation, but their distribution is poorly known on account of overlying 

silt-clay matrices. At least one such occurrence is found along 

portions of the east side of Setting Net Lake where test pits dug 

by The Environmental Applications Group Limited within 50, 100 and 

200 m of the beach shoreline, revealed the presence of water sorted 

sands mixed with rounded rocks, stones and cobbles of varying sizes.

Better defined glacial depositional features such as end moraines, 

eskers and esker deltas are lacking in the area or have been 

modified by proglacial lake action to the extent that they are no 

longer recognizable. Further studies in the area may, however, reveal 

the presence of smaller kame moraines and similar features. Upland 

areas immediately north of the Setting Net Creek fen have some 

potential in this regard.

Existing Landscapes

Terrain units presently comprising the site area are broadly divisible 

into the following types: (1) upland bedrock exposures with variable 

amounts of discontinuous, shallow till and/or lacustrine deposits; 

(2) upland and midslope areas of more continuous till and/or lacustrine 

deposits, but still shallow and with scattered, sometimes common,
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ick exposures; (3) deeper lacustrine and till deposits exhibiting 

a broken to rolling surface, most often associated with more subdued 

bedrock areas, and/or lying peripheral to units (1) and (2) above; 

(4) lacustrine plain and valley floor areas underlain by comparatively 

deeper lacustrine and till layers; (5) larger muskeg systems of 

from 2-4 m in depth and underlain by clay-silt layers; (6) large 

fen systems with representation confined to the east-west portion 

of Setting Net Creek (Figure 5-1).

In the following sections, each of the above terrain types is dis 

cussed separately. Consideration is given to topography, over 

burden deposits, drainage and plant communities. Further discussions 

are presented on the locations and potential locations of aggregate 

deposits.

5.2 TERRAIN AND VEGETATION

This terrain type is characteristic of upland areas where elevations 

exceed 320 m ASL, and in some cases at lower levels where abrupt 

changes in elevation occur. Local changes in relief are usually in 

the order of 10-30 m. Exposed rock areas normally take the form of 

isolated hills, groups of hills, and rock ridges with their associated 

intervening areas. Frequently these border lakes and in at least some 

cases appear to be associated with faults. Rock exposures may be 

either granodiorite batholiths or greenstones. Strong respresentation 

of rockland areas occurs in the Shallow Lake-Crazy Lake area, south 

of South Trout Lake, in the area between Borthwick and Setting Net 

Lakes and south of Setting Net Lake, near Bending Knee and Sucker 

Lakes, in the Bear Head Lake area and at Favourable Lake. Scattered 

occurrences are jalso found elsewhere throughout much of the study 

area.
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Hill crests and ridges in this terrain type are normally -devoid of 

unconsolidated surface materials, except in small depressions and 

fracture sites where some accumulation of coarser materials and 

organic substrates often occurs. Larger depressions and gently in 

clined areas support shallow layers of sandy till which may or may 

not be overlain with lacustrine clays and silts. As a general ob 

servation, the larger the surface area of the depression and./or the 

further downslope an inclined area is, the more likely it is to have 

a clay-silt surface cap. Scattered organic deposits, including small 

muskeg areas, occur on poorly drained sites.

Jack pine is the dominant tree species, particularly on the more 

exposed sites. Black spruce and trembling aspen are common as 

sociates, with white birch and balsam fir achieving lesser and more 

variable representation. Growth of these latter four species is 

best where deeper soils are encountered. In poorly drained de 

pressions, black spruce forests and shallow, patchy muskeg areas 

have developed. Nearly all sites, except for some of the wetter 

depressional areas, show signs of fire disturbance, and blowdowns 

are common.

Ground floral communities and shrub layers show variable development 

depending on soil depths, soil structure, moisture gradients and 

stand histories. Drier sites are characterized by seedlings and/or 

saplings of jack pine, trembling aspen and black spruce. Numbers 

and varieties of shrubs present are limited. Ground layers are 

dominanted by various species of lichens, together with blueberries, 

club-mosses and a limited number of other species. Rock exposures 

with little or no plant growth other than Cladonia spp which are 

frequent.

Moister sites, where soils have accumulated, are more diverse in 

their representation of understory species. Seedlings and saplings 

of trembling aspen and, black spruce are common. Lesser representa 

tion of white birch and balsam fir occurs. Saplings of jack pine

32



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

are frequently present, but seedlings are rare. Various shrub 

species including green and speckled alder, wild rose, willows, 

Labrador tea, and currants are represented, along with a number of 

herbaceous species such as mosses, bunchberry, naked mitterwort, 

twinflower and wild sarsaparilla.

Upland and Midslope Shallow Till and Lacustrine Areas

Most occurrences of this terrain type are adjacent to rockland areas 

described above. Strong similarities exist between the two terrain 

types with the most important difference being a shift in scale. 

In the present terrain type, shallow, unconsolidated surface layers 

are more continuous than those of rockland areas. -Also, a larger pro 

portion of these deposits is covered by silt-clay materials. Rock 

exposures, however, are still comparatively common, and in some cases 

distinction between the two terrain types is arbitrary. The topo 

graphy of this terrain type is generally broken to rolling.

Overburden depths are variable ranging from nil to moderately deep, 

but are generally shallow. Composition is of sandy till overlain 

with clay-silt. Exposures of till tend to be small and are normally 

confined to upslope areas (Ayres 1974), and to valley slopes where 

considerable erosion has taken place.

Drainage is also expectedly variable being generally good on slopes, 

especially where tills are exposed, but poorer on level areas and in 

depressions. Organic deposits up to 2-3 m have accumulated on the 

most poorly drained sites.

Tree species common to this terrain type include black spruce, 

jack pine, trembling aspen and to a lesser extent balsam fir. 

Relative representations of the various species are dependant on 

local site conditions. Drier, rocky sites are dominated by jack 

pine, moderate to well drained sites tend to be dominated by 

trembling aspen, and wetter sitessor sites which .have not been
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recently burned (within the last 50-60 years) by black spruce. 

Balsam fir is a common associat
e on all but the driest and wett

est 

sites. White birch and white spruce sh
ow scattered representation.

Shrub and herbaceous species ar
e variable in their representat

ion 

and include those commonly foun
d in both upland bedrock terrain

s, 

and in deeper lacustrine and/or till
 areas with irregular topo 

graphy. Numbers of species and abundances are again dependant o
n 

specific site conditions.

Deeper Lacustrine and/or Till D
eposits - Irregular Terrain

This terrain type normally occu
rs in association with the lowe

r 

slopes of upland areas and in a
reas presumably underlain by ir

 

regular glacial drift. Development is best expressed i
n the vicinity 

of Setting Net Creek and Settin
g Net Lake, in the area between 

North 

and South Trout Lake, and in the vicinity of the Bear
 Head River 

between Bear Head Lake and Shal
low Lake (Figure 5-1). .Surface 

substrates in most instances ar
e composed of lacustrine silts 

and 

clays, underlain by tills (Hurst 1930, Ayres 1974, Wolfe 1
976). 

Till exposures are generally ra
re. Organic deposits are more commo

n 

than in either of the above ter
rain types.

Drainage is good to poor depend
ing on slope conditions. Hill crests 

and slopes generally exhibit go
od to moderate drainage. Slope 

bottoms, level areas and depressions ten
d to be poorly drained. 

Poor drainage in these latter a
reas is aggravated by the imper

vious 

nature of surface clay-silt sub
strates. Frequently, such sites 

also develop a, thick layer of organic materia
ls.

Trembling aspen and black spruc
e are the dominant tree species,

 

with balsam fir being a common 
associate. White birch is scattered 

and occasionally locally abunda
nt, especially along the margin

s of 

streams, in seepage areas, and along lake shores. Jack pine occurs
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locally wherever rock areas and coarser substrates, primarily sands, 

occur. Sites of this latter type, however, are race. Scattered, 

local representation of balsam poplar occurs on some poorly drained 

sites, and some representation of white spruce occurs on richer 

sites. Scattered, small muskeg areas also occur. With minor 

exceptions, virtually all forest stands show evidence of past dis 

turbance and are best described as immature to submature.

Forest understory components are composed of spruce, fir and/or 

aspen saplings and seedlings, together with a number of shrub 

species, most notably green and speckled alder, highbush cranberry, 

currants, willows and several ericaceous and low shrubs, particularly 

Labrador tea and blueberries. Herbaceous species are similarly 

varied with bunchberry, wild sarsaparilla, naked mitterwort and 

Pyrola spp. being among the more common forms. Various mosses and 

club-moss are common to abundant.

Lacustrine Plain and Valley Floor Areas

The topography of this terrain type is essentially flat, with 

valley and upland slope areas normally being included in one or 

more of the above terrain types. Representation of the lacustrine 

plain-valley floor terrain type is best expressed in the vicinity 

of Rathouse Bay, along portions of the Bear Head River and other 

drainage systems emptying into Favourable Lake, and, to a lesser 

extent, adjacent to certain of the lakes in the area.

Surface substrates are composed of lacustrine clay-silt materials, 

with depths in the order of 3 m, and are frequently overlain by an 

organic layer of variable thickness normally ranging from 15-25 cm 

to 3 m. Till deposits occur beneath the clay-silt layer. Drainage 

is frequently poor with the result that wooded swamps, muskegs and 

fens are common;seasonal flooding is much in evidence.
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Black spruce is clearly the dominant tree species in this terrain 

type, intermixed with varying amounts of trembling aspen and balsam

fir on richer and/or better drained sites. Muskeg communities of 

varying descriptions are common. A third community is the black

spruce-white birch association which occurs in the vicinity of 

seepages and streams. This community type is quite open and sup 

ports a diverse shrub understory dominated by alder, willow and 

ericaceous shrubs. Sphagnum mosses and sedges dominate the ground 

layer, and small wooded fens associated with the black spruce-birch 

community type are common.

Within black spruce forests, Labrador tea and green alder are the 

dominant shrub species. Sphagnum mosses and herbaceous species 

such as bunchberry and cloudberry form a lush, continuous ground 

cover. Small, scattered open pools of water, generally less than 

1-2 m in diameter, are much in evidence.

Larger Muskeg Areas

Most muskeg areas occuring within the study area are too small 

to be considered separately, and are therefore treated as poorly 

drained components of terrain types described above. Even the 

larger muskeg areas ( > 1 0 ha) are small by regional standards, 

because of the absence of extensive depressional zones. 

Larger muskeg areas which do exist normally represent former small 

lakes, or less frequently, depressions in rockland areas where 

poor drainage has resulted in the buildup of organic materials on 

the rock surface.

Larger muskeg zones within the study area normally range between 15-20 

ha, with the largest being in the order of 30-40 ha. Most such areas 

are circular to oblong, with the long axis rarely being more than 

double the width. This form is characteristic of muskegs which 

develop in bedrock controlled landscapes lacking pronounced linear 

terrain features. The most extensive muskeg system occurs west of
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the mine site. Elsewhere in the study area, muskegs exhibit a 

scattered distribution. Peat depths measured at various locations 

throughout the area tended to be shallow, normally less than 3 m. 

Clay-silt deposits underlie most muskeg systems, with the ex 

ception of those that have developed on rockland sites, and in rare 

cases where muskegs may have developed on lacustrine sands.

Here again black spruce is the dominant tree species with tamarack 

as a common associate. Depending on water tables, peat depths and 

related factors, trees present are variously stunted, normally 

ranging from 1-10 m in height and are frequently widely spaced. 

Sphagnum hummocks in conjunction with several species of ericaceous 

shrubs, particularly Labrador tea, leatherleaf and Vaccinium spp. 

dominate the ground layer.. Alder and dwarf-birch"are also common. 

Sedges frequently occur in association with wetter areas.

Larger Fen Areas

A number of smaller fens border some of the shallower lakes, 

particularly in the vicinity of inlets and outlets, but the only 

large fen system in the area is that which borders the east-west 

portion of Setting Net Creek. In essence, this portion of the 

creek is a shallow arm of Rathouse Bay which has become infilled 

with emergent vegetation. Further evolution of the system has 

given rise to an extensive sedge mat, portions of it floating.

The entire system is underlain by a firm silt bottom. Water depths 

in the main channel rarely exceed 1-1.5 m. Organic layers of up 

to l m or more, superimposed on a clay-silt matrix, characterize 

most of the fen area, but the stream bed is largely devoid of such 

materials. There are, however, selected locations where mineral 

soils are at or near the surface. Such areas normally support 

dense growths of willows. Extensive seasonal flooding occurs 

throughout the fen.
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fcdges, particularly Carex rostrata, C. aquatilis, and C. retrorsa, 

dominate the system. Other common to abundant associates include 

reed grass, bulrushes, common and narrow-leaved cattail and water 

horsetail. Willow occurs where clay-silt layers are at or just above 

the water surface.

Setting Net Creek itself, in this area, contains strong representa 

tion of the following aquatic plants: pondweed (various species), 

floating bur-reed, water milfoil, and fragrant white water lily.

5.3________POTENTIAL AGGREGATE AREAS

A combination of shallow discontinuous overburden and a silt/clay 

surface substrate in most areas has served to limit the supply of 

locally available aggregate and to obscure deposits where they exist. 

The underlying till is of a sandy, stony texture, and is frequently 

water sorted. Such material provides high quality aggregate when 

present in sufficient quantities.

Known and potential aggregate sources in the vicinity of the project 

area are shown in Figure 5-2. Locations of known sources are based 

on data provided by Hurst (1930) and Ayres (1974), and on limited 

field reconnaissance of some sites by EAG. Boundaries of known 

sources are based on air photo interpretation, and represent the 

probable maximum extent of deposits. Actual deposits may only involve 

limited portions of the areas shown.

Suspected and potential aggregate sources have also been identified 

from an inspection of air photos. Locations of such deposits were 

determined on the basis of beach showings on nearby lakes, vegetation 

patterns, and topographic expression. Other aggregate sources un 

doubtedly exist in the area as well, but are difficult to detect in 

the absence of a detailed field study.
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SECTION 6

SURFACE WATER HYDROLOGY 

Primary Objectives:

1 - to describe regional surface water hydrology and controlling 
aspects of water yield

2 - to provide information on mean and extreme values of discharge 
in study area watersheds

3 - to estimate Setting Net Creek flows 

Major Findings and Conclusions:

1 - drainage in the area is highly irregular due to local variations 
in terrain

2 - minimum flows on rivers usually occur in winter. Maxima are 
usually in May-June, but occasionally in October

3 - for Setting Net Creek, minimum daily flows in a normal year are 
about 0.2 mVsec, falling as low as 0.04 m^/sec in a dry year. 
Peak mean monthly flows in the order of 6 mVsec an^ minimum 
mean monthly flows of 0.3 m^/sec are likely

Implications:

1 - water supply from Setting Net Creek appears to be adequate for 
mine needs

2 - retention times in the Shallow/Crazy Lake system total 850 days, 
and are therefore well suited to the biophysical degradation of 
low level contaminants remaining in the discharged treated 
tailings effluent
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6. SURFACE WATER HYDROLOGY 

6.1________REGIONAL SETTING

The project site lies within the headwaters of the Severn River 

watershed which drains into Hudson Bay. The surface drainage of 

the region is predominantly northerly and dominated 

by two systems - the upper Severn River and the Flanagan River - 

which both drain into Sandy Lake. These watersheds together with 

that of the entire Severn system are shown in Figure 6-1. Drain 

age in the detailed study area is highly irregular due to local 

variations in terrain. This area, shown in Figure 6-2 consists 

of 5 basins: Setting Net Creek, Bending Knee Lake, Adams Creek/ 

Trout Lakes systems, Crazy Lake/Shallow Lake system, and the Bear Head 

River. The first two systems drain into Rathouse Bay, the terminus 

of the Flanagan River system. Adams Creek, which is the outflow 

for North and South Trout Lake/ drains into the West Arm of Sandy 

Lake. The latter two watersheds are sub-basins of the upper Severn 

River system and their channels discharge into Favourable Lake.

6.2________SEVERN RIVER WATERSHED

The Severn River below the outlet of Deer Lake is currently monitored 

by the Water Survey of Canada. These data, presented in Table 6-1, 

represent the best long-term flow record for the project area. 

The annual hydrograph exhibits a seasonal variation with the largest 

discharge occurring in May and June. The large number of lakes 

(15 ife of total area) and wetland areas in the system regulate a grad 

ual decline in streamflow from the May-June snowmelt peak to the min 

imum in winter when watercourses are frozen. Rivers in the area are
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TABLE 6-1 

SEVERN RIVER DISCHARGE DATA

SIVERH RIVZR IELOH OUTLET Or DEER LAKE - STATION NO. OICAOO* 

HONTHLT AND ANNUAL MEAN DISCHARGES IN CUBIC METRES PER SECOND TOR THI PERIOD Or R
ECORD

MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
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l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 
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1967
1968
1969

1970
1971
1972
1973 
197*

1975
1976
1977
1978
1979

HEAN

10
3]
09
26
18
15
22

20
17

3
18
22

21

.e

.8

.t

.2

.7

.9

.5

. 3

.0

. 70

.5

.5

,t

LOCATION

10.5
26.8

31. 3
20.2
17.7
IS. 3
20.0

17.8
15.*
• .08

1*. J
18.7

17.8

tAT
LONG

10.0
19.9

16.8

1*. 1 
13.1 
  .3* 

l l .1 
15.3

K.O

52 *0 JO H 
93 59 50 H

10. 3 
20.*

12.9 
20.2 
l*.3 
16.5 
15.2

13.8 
17.)
5.62 
11.8 
16.9

11.6

11.0
51.9

12.8
62.1
65.8
57.2
11. 1

11.1
*3. 1 
16.5 
30.1 
70.1

  3.8

62.2 
6*. 2

30.5

60, 
53.
6*.

77.9
67.5

35.9
38.9
32.5
51.1
35.6

90.8 
3*.5 
17.0 
33.1
87.1

51.2

62.S 
20.7 
19.6 
33.9 
51.8

• * . 1

67.0
82.6

16.5 
35.* 
11.1 
30.1 
IS.9

68.0 
12.7 
12.6 
36.) 
16.6

38.0

58.7
107

16.0 
l*.8
1*.7 
18.9 
39.*

73.9
7.16 

19. 1 
*9.*
20.7

38.)

12. 1
61.1
116

13.3 
18.0 
17.1 
11.*
•7.*

  7.8t.to
33.1
  5.7

36. l

11.1 
61. l 
85.8

11.5 
17.3 
18.1 
17.6 
3*. l

30.S
3.22 

16.1 
33.9 
13.6

30.3

11.0 
  3.5 
66.7

27.3 
17.9 
17.3 
16.S 
26.*

22.3
3.13 

21.* 
16.* 
l*.6

15.7

  1.3 
62.9

15.7
19.0
16.
19.
12.6

12. 1
16.0
17.0
18.8
33.3

31.0

353

YEAR

1967
1968
1969

1970
1971 
197} 
197) 
1*7*

1975
1976
1977
1971
1979

MEAN

NATURAL fLOW

SEVERN RIVER BELOW OUTLET Or DEER LAKE - STATION NO. OICAOOt 

ANNUAL EXTREMES Or DISCHARGE AND ANNUAL TOTAL DISCHARGE rOK THE PERIOD Or RECORD

1967
1968
1969

1970
1971
1972 
197) 
1971

1975
1176
1977

MAXIMUM INSTANTANEOUS DISCHARGE 
(  /t)

81.* AT 12:*5 CST ON JUL II *

68.8 AT 06:06 CST ON MAY 27 
82.1 AT 23:28 CST ON MAY 12 
67.1 AT 15:2* CST ON MAY 10 
71.6 AT 18:05 CST ON JUN 1

19.8 AT 16:37 CST ON MAY 19
)l.3 AT 20:35 EST ON OCT 13
56.1 AT 18:30 EST ON SEP 1)

a - ICE CONDITIONS 
t - ESTIMATED

MAXIMUM DAILY DISCHARGE 
C.'/l)

80.7 ON JUL 1*
It* E ON OCT 12 *

57.8E ON JAN 1
67.7 OH HAY 21
81.8 ON MAY 26
67.1 ON MAY 10
71.1 ON JUN 1

98.3E ON JUH l*
 1.1 OH KAY 19
l*.l ON OCT 7
55.1 ON SEP 13

101 E ON KAY 11

MINIMUM DAILY DISCHARGE 
( Vi)

9.60B OH APR 11
13.9

11.3 
13.7 
D.O 
11.S 
13.9

1). l 
2.97 
3.18
10.5

ON APR 11

t ON APR l* 
ON APR 13 
OH APR 
OH APR
ON APR 16

OH APR B
OH DEC l
OH JAN 10
ON KAR 17
ON APR 11

- EXTREME RECORDED FOR THE PERIOD Or RECORD

TOTAL DISCHARGE 
Id.B')

1 310 000
1 980 000

810 000
915 000
126 000
92* 000

1 030 000

1 330 000
507 000
5)7 000
910 000

1 OSO 000

1 010 000

1967
1968
1969

1970
1971 
1971 
197) 
197*

1975
1976
1977
1978 
1*79

MEAN

44
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normally frozen over from mie? to late November through late May or 

early June. The mean annual water surplus generating surface run 

off averages 244 mm for the Deer Lake gauging station.

Mean annual flows in the Severn River at Deer Lake averaged 32.0 

m3 /s and ranged from 16.0 - 62.9 m3 /s. The ratio of the peak/mean 

and low/mean monthly flows averaged 1.69 and 0.44. The maximum and 

minimum daily discharges on record are 144 m3 Xs and 2.97 m3 Xsec. 

The maximum daily discharge occurred most often in May-June in response 

to snow-melt runoff but on occasion has occurred in October, reflect 

ing above normal fall precipitation. The minimum daily flow most 

commonly occurred in April and always during winter when sub-freezing 

temperatures keep watercourses frozen and precipitation held in 

storage as snow.

The two largest lakes in the vicinity of the project site on the 

Severn River are Sandy Lake and Favourable Lake covering 497 km2 and 71 

km2 , respectively.

63 FLANAGAN RIVER WATERSHED

The Flanagan River at the outlet of Northwind Lake has a drainage 

area of 2753 km2 with lakes accounting for 5% of this area. North 

wind Lake is the largest, covering 23 km2 . Discharge data for this 

system are limited to mean annual flow data for 1939-1949 when a 

power dam was operated at the outlet of Northwind Lake and selected 

months from 1968-1972. All data were measured at the outlet of 

Northwind Lake .

Mean annual flows for the 1939-1949 period averaged 21.2 m3 /s and 

ranged from 7. 3 - 40.5 m 3 /s. To obtain mean monthly f lows, the 

monthly values for the Severn River at the outlet of Deer Lake 

were prorated by 0.66, the ratio of their relative drainage areas
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These prorated values are given in Table 6-2. The mean annual value 

of 21.1 m3 /s agrees favourably with the 21.2 m'/s mean for the period 

1939-1949. A comparison of prorated Severn River data at the outlet 

of Deer Lake and measured data at Northwind Lake for the years 1968- 

1971 are summarized below:

Year

1968
1969
1970
1971

July
Prorated Northwind 
Severn Lake 

(m 3 /s)

August
Prorated Northwind 
Severn Lake 

(m3 /s)

51.4
44.6
23.7
25.7

57.7

39.2
20.6

44.2
54.5
17.5
23.4

47.7
49.9
20.4
25.7

Predicted flows are generally underestimates of measured flow part 

icularly in July indicating that the 0.66 factor is a conservative 

estimate in summer.

Extreme value analysis was used to predict long-term peak and low 

mean annual flows. These are summarized below:

Return Period 
(years)

5
10
20
30

Peak Flow 
(m3 /s)

25.9
31.0
35.6
38.6

Low Flow 
(mVs)

13.4
11.3
9.8
8.9

Thus the extreme mean annual flows for the 1939-1949 period approxim 

ately represent one in thirty year events.

These data are important to a consideration of further utilization 

of the Northwind Lake dam site as a power source for the mine. A 

more detailed consideration of the hydrology of the Flanagan River 

system in this regard is provided by BAG (1983b).
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TABLE 6-2 

ESTIMATED FLANAGAN RIVER MEAN MONTHLY DISCHARGE

Month Discharge
{m3 /s)

January 14.3

February 11.7
March 9 - 2
April 9.6
May 28.9
June 35.8

July 29.1

August 25.1

September 25.3

October 24.8

November 20.0
December 17.0

Annual 21.1

Flows obtained by prorating the Severn River 
1969-79 flows by 0.66.
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6.4________SETTING NET CREEK WATERSHED

Setting Net Creek is a sub-basin of Sandy Lake and thus the Severn 
River system. This watershed drains nearly all the land in the 
immediate vicinity of the project area. At its terminus the creek 
drains approximately 272 km2 and has an estimated mean annual flow 
of 2.2 m3 /s. Lakes occupy about 12% of the Setting Net Creek basin 
with Setting Net Lake at 15 km2 and Pennock Lake at 5.2 km2 being 
the largest. There are 39 lakes in total with a mean size of 0.9 km2 . 
The Environmental Applications Group Limited established a contin 
uously recording water gauge approximately 1.5 km northwest of the 
project site (Figure 6-2). The drainage basin at this position is 
225 km2 and is estimated to have a mean annual flow of 1.8 m3 /s. At 
the outlet of Setting Net Lake the drainage area declines to 208 km2 
and the mean annual flow to 1.7 m 3 /s.

To obtain first order estimates of mean monthly flows at the gauge 
site the values for the Roseberry River gauging station {Water Survey 
of Canada) were prorated by 0.36, the ratio of their respective drain 
age areas. The estimated mean annual flow of 2.0 m3 /s indicates 
that the water yield for the Roseberry River is higher than that 
used to obtain the 0.18 m3 /s flow given earlier. However, the Rose 
berry data were used because smaller basins have a more dynamic re 
sponse to precipitation and evapotranspiration than larger basins. 
The peak/mean and minimum/mean monthly flows for Roseberry River 
are 3.2 and 0.15^about double and half of those found for the Severn 
River at the outlet of Deer Lake. Setting Net Creek is smaller 
but has a greater proportion of lakes than the Roseberry River water 
shed so this range will likely typify Setting Net Creek. The mean 
monthly values are given in Table 6-3. Peak mean monthly flows in 
the order of 6 m 3 /s and minimum mean monthly flows of 0.3 m3 /s are 
likely. Maximum daily flows could be 11 m3 /s and may reach as high as 
17 m 3 /s. Minimum claily flows in a normal year could be 0.2 m3 /s and 
as low as 0.04 in a dry year. Maximum daily flows in a system of this 
size will primarily occur in April-June while minimum daily flows may 

occur in an abnormally cold low snowfall winter and/or a dry summer.
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TABLE 6-3

PRORATED FLOW ESTIMATES FOR 

SETTING NET CREEK AT 

EAG GAUGING SITE

Month Discharge*

January 0.5
February O.4

March 0.3

April 1.7
May 6.3

June 3.4

July 2.4

August 3.0

September 2.9
October 2 . 3
November 1.6
December 0.8

Annual 2' 0

* Prorated by the ratio of the basin areas 
of Setting Net Creek (225 km2 ) to Roseberry 
River (619 km2 ).
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6.5 SHALLOW/CRAZY LAKE WATERSHED

This watershed drains the land immediately west of the project site, 
In all 48 km2 of land are drained by this system, with the outflow 
going into Favourable Lake. Data on Shallow and Crazy Lakes are 
given below:

Crazy Lake 
Shallow Lake

Basin
Area
(km2 )

7.4
19

Lake Surface 
Area 
(km2 )

0.4 
1.9

Estimated 
Mean Annual 
Discharge 
(m3 /s)

0.06
0.15

Estimated
Mean Depth

(m)

8 
1.5

Estimated 
Volume 
(Mm5 )

3.2 
2.9

Peak/mean and minimum/mean monthly flow ratios are expected to exhibit 
an even more dynamic flow range than Setting Net Creek with values of 
10 and 0.1 being possible. The mean annual flow at the outlet into 
Favourable Lake is estimated to be 0.4 m3 /s. Total residence time in 
this system will be approximately 2.35 years with storage in Crazy 
and Shallow Lakes accounting for 1.70 and 0.62 years, respectively.

The total drop from Crazy Lake to Favourable Lake is about 20 m at a 
mean slope of 0.0018 m/m. As large sections of this stream are bord 
ered by wetlands the stream will have a step-like appearance with 
slow, flat sections through the wetland areas and faster, steeper 
sections in between.

6.6 BEAR HEAD RIVER AND ADAMS CREEK WATERSHEDS

The Bear Head River watershed at its outlet is 156 kmz in area, of 
which 123 km2 drains into Bear Head Lake. Estimates of mean annual 
flow for these two locations are 1.2 and 1.0 m3 /s, respectively. 
Lakes account for about 8% of the basin area with Bear Head Lake at 35 
km2 being the largest. Peak/mean and minimum/mean monthly flow 
ratios are expected to be intermediate between those for Setting 
Net Creek and Shallow Lake Creek.
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Adams Creek has a drainage area of 74 km2 . The sub-basins of South 
and North Trout Lakes are 25 and 47 km2 , respectively. The mean 
annual flows are 0.2 and 0.4 m3 /s for South and North Trout Lakes 
and 0.6 m 3 /s for Adams Creek. The proportion of lake area is relatively 
high for this region at 22?; with South and North Trout Lakes covering 
6.6 and 7.6 km2 , respectively. This large proportion of lake area 
will ameliorate the peak/mean and minimum/mean monthly flows, pos 
sibly in the order of 5 and 0.5.

6.7________BENDING KNEE CREEK WATERSHED

This 29 km2 watershed drains the land north of the Setting Net Creek 
watershed and east of the Trout Lakes watershed. The mean annual 
flow is estimated to be about 0.23 m3 /s. Lakes cover about 5?; of the 
basin with Bending Knee Lake at 0.7 km2 , being the largest.
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SECTION 7

WATER AND SEDIMENT QUALITY 

Primary Objectives:

1 - to review and evaluate water quality data collected in the 
vicinity of the site as well as regional lakes and streams

2 - to evaluate sediment quality data available in the study area

3 - to identify any forseeable limitations that could affect water 
use for project development and operation

Major Findings and Conclusions:

1 - concentrations of ammonia and dissolved solids were elevated 
in some samples collected from the shaft, Headframe Creek and 
Thunder Creek

2 - Thunder Creek and Rathouse Bay showed high suspended solids 
levels

3 - sulphate concentrations were higher in the shaft and streams 
draining the site than in other regional waters

4 - all stations were neutral to slightly basic and show moderate 
buffering capacity

5 - metal levels in water were generally low, with the exception 
of elevated iron in the shaft and draining streams, and lead 
levels at or slightly above guidelines in the same locations

6 - reduced pH and elevated metal levels were noted in wetland 
areas in the vicinity of abandoned tailings areas

7 - some elevated metal levels were recorded for sediments on the 
single occasion tested. Further sampling is suggested

Implications:

l - streams and lakes appear to have good buffering capacities and 
would be relatively insensitive to the introduction of treated 
tailings pond effluent
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l SECTION 7 (CONT'D)

l Implications (cont'd):

l 2 - nutrient status of study area waters is generally mesotrophic
with additional capacity to assimilate controlled effluent
release from site sewage treatment facilities

" 3 - existing water quality modifications have been noted in the 
area of old tailings and in streams draining the shaft area

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l
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7. WATER AND SEDIMENT QUALITY

7.1________WATER QUALITY

Water quality characterization involves examining the physical, 

chemical and biological properties of lakes and watercourses with 

respect to existing and future uses of the water. For mining develop 

ments, the ability of surface waters to: provide suitable potable and 

process water supplies; assimilate treated discharges from tailings 

areas, sewage treatment facilities and site drainage; support aquatic 

life; and protect existing downstream uses are of particular interest.

In 1982, a programme of water sample collection and analysis was initiated 

in order to examine current water quality under varying seasonal 

conditions. Table 7-1 reports data from stations in the vicinity of the 

existing shaft and abandoned tailings areas. These are designated with 

the letter "M" on Figure 7-1 which identifies sampling locations. 

Analyses were performed by X-ray Assay Laboratories Limited.

As well, the sampling programme included a series of regional lake 

stations in the watersheds which might be selected to receive treated 

tailings effluent. These stations are designated with the letter "S" 

on Figure 7-1. In addition to the stations reported at this time, 

additional spot sampling has been undertaken at a number of other sites 

in the study area to obtain a broad summary of local parameter values.

Table 7-1 reports data for samples collected from Number 2 Shaft (M5), 

a creek near Number 2 Headframe (Ml) and Thunder Creek (M2) which drains 

from the site into Setting Net Creek, between stations SI and S2. Data 

from the regional lake and stream stations are summarized in Table 7-2.

Ammonia concentrations in October were somewhat elevated in samples 

collected from the shaft and headframe creek (Table 7-1). Ammonia in 

oxygenated streams is normally quickly oxidized to nitrite and then
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TABLE 7-1 

WATER QUALITY VALUES ASSOCIATED WITH SHAFT NO. 2 AND MINE WASTE DISPOSAL AREAS

ui
Ul

Water Quality 
Parameter

Physical and 
General

Ammonia (mg/1) 
Total Suspended
Solids (mg/1) 

Total Dissolved
Solids (mg/1) 

Chloride (mg/1)

Sulphate (mg/1) 
Total Alkalinity
(mg/1) 

pH (units) 
Turbidity (NTU)
Apparent Colour
(units)

Arsenic (yg/1) 
Cyanide (yg/1)

Metals

Cadmium (yg/1) 
Copper (yg/1) 
Iron (yg/1) 
Lead (yg/1)

Mercury (yg/1) 
Nickel (yg/1) 
Silver (yg/1) 
Zinc (yg/1)
Aluminum (yg/1)

No. 2 Shaft (M5) 
June Oct. Jan. Mar.

No. 2 H.F. Creek (Ml) 
June Oct. Jan. Mar.

Thunder Creek (M2) 
June Oct. Jan. Mar,

———

—— m-

7.5

63.6

199
8.03
--

,.
<2

' 20

<20
<5

— —
25

<1
--

46
— —

2.9 

5

260
1.7

86.0

166
7.90
1.2

20
^
^0

<20
<5

300
^0

<1
—

45

20

5

HM
-~

115

144
8.35
2.2

10
^
~" ~

<20
5

6600
210

^.1
30

130
— ~

—

—— —
0

— 127

25
6

-— —

m— -m ——

<2
— <20

— <20
<5

-— —
25
,-l

—

— 805
— - -

6.1 

3

- 340
.7 1.3

164

.2 98.0

.98 7.50
4.2

60
<2

* 20

^0
<5

- 150
40
*:l

- —

1000

90

-~

——
54.4

79.0

— —
8.60
— —

^ ̂.
--
mm, f—

^0
<5
--

40
— —

180

^r~~

-~
—— ——

0.2

10.9

66.5
8.00

— — — ~

— *- — —

<2
~ <20

— <20
7

-- --
— <20

•el
-— -—

18
-- -~
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630
0.7

16.0

82.0
7.85

32.0

10
<2
^0

<20
<5

1600
20

^
— —

<15

2000

25

— —
2.6

12.0

187
8.40

13.8

15
^

, 2Q
<5
190
40
--

^] 5

~~

--

~-

— —
~ —

—

--
—
"•—

~-

--
-~
— ,—

—
— —

~-

--





TABLE 7-2 

BACKGROUND WATER QUALITY VALUES JUNE 1982 - MARCH 1983

RATHOUSE BAY DRAINAGE SYSTEM

in

Water Quality 
Parameter

Physical and 
General

Ammonia (mg/1) 
Total Suspended
Solids (mg/1) 

Total Dissolved
Solids (mg/1) 

Chloride (mg/1)

Sulphate (mg/1) 
Total Alkalinity
(mg/1) 

pH (units) 
Turbidity (NTU)

Apparent Colour
(units)

Arsenic (yg/1) 
Cyanide (yg/1)

Metals

Cadmium (yg/1) 
Copper (yg/1) 
iron (yg/1) 
Lead (yg/1)

Mercury (yg/1) 
Nickel (yg/1) 
Silver (yg/1) 
Zinc (yg/1)

Setting Net Creek A (SI)
June

—

^—
—

—

^. —
—
—

-~
•-~

—
——
, —

Oct. Jan.

- ^

90
0.9

- ^.5

30.0
7.90
1.8

30
^

~*"~ — *-

<20
5

120
20

Mar.

2.3

5

^
0.6

2.5

28.0
7.50

10

32
7
— — *

^0
<5

100
<20

Setting Net
June

—

. —
0.2

3.1

27.2
7.50
— —

— —

<2
<20

<20
<5
—

<20

Oct.

6

50
^.1

6.0

29.0
7.45
1.8

45
<2

<20

<20
5

200
^0

Creek B(S2) Borthwick Lake (S4)
Jan. Mar. June Oct. Jan. Mar.

•sO.l — <0.1 — 0.8

<l < S - - 4 —

90 ^ ~ 170
<0.1 <0.1 ^.1 -- 0.3

<0.5 X0.1 4.6 9.0

30.0 28.0 44.5 34.0 55.0 64.0
7.70 7.60 7.30 7.45 7.90 7.10
1.8 2.2 — 1.5

60
<2 <2

<20 ^0

<20 <20 ^0 <20
<5 <5 <5 ^ <5 <5

130 ~ — <50
<20 <20 <20 ^0 <20 20

Rathouse Bay (S3)
June Oct. Jan.

38 ^

96 140
—

- ^

44.8 40.0
7.68 7.80

™ ~" ™" ~ " *" ™~

— 120
—

^
<5 5

— 1730
— <50 20

Mar.

0.2

<5

40
0.4

, —

32.5
7.3(
^ ̂

——
--

..
<5
—

<20

15 15 30 230 <15 30 20 13 15 40



TABLE 7-2 (CONT'D)

FAVOURABLE LAKE DRAINAGE SYSTEM

Water Quality
Parameter

Physical and
General

Ammonia (mg/1)
Total Suspended
Solids (mg/1)

Total Dissolved
Solids (mg/1)

Chloride (mg/1)

Sulphate- (mg/1)
Total Alkalinity
(mg/1)

pH (units)
Turbidity (NTU)

Apparent Colour
(units)

Arsenic (yg/1)
Cyanide (yg/1)

Metals

Cadmium (yg/1)
Copper (yg/1)
Iron (yg/1)
Lead (yg/1)

South Trout Lake (S8)
June Oct. Jan. Mar.

XQ.l

7

40
0.3 -co.l 0.9

2.7 2.0

46.1 47.0 17.5
7.87 7.90 7.10

1.2 0.4

10
<2 <2
^0 < 20

^0 ^0
^ ^

50
^0 <20

Crazy Lake (S5)
June Oct. Jan. Mar.

•co.i

<l

75
0.3

^

27.2 — 32.5
6.93 — 7.20

1.0

80
— -- — --
——— ——— ——— ——— ——— V- ...

<2 — <20
<5 -- 5

210
<50 — <20

Shallow Lake (S6) Favourable
June Oct. Jan. Mar. June Oct.

— -- — -- _ _

<l — — — <l

62 — — — 39
15

<5 — — — <5

24.2 — 55.0 — 15.4
7.02 ~ 6.65 — 6.88

-

50 — — — 25
— — — — — — — — — — —-.

-

<2 — — — <2
<5 ~ 5 ~ <5
65 ~ — — 170

<50 ~ 20 ~ <50

Lake (S7)
Jan. Mar.

-:0.1

—

—
1.0

—

56.5 18.5
8.15 7. 1C
3.4 1.2

15 30
-- ~-

<20 <20
<5 <5
— — ^ —

<20 <20

Mercury (yg/1) 
Nickel (yg/1) 
Silver (yg/1) 
Zinc (yg/1)

xO.l

14 100

^5

140

<15

10 20
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Titrate by bacterial activity, and does not occur in detectable 
concentrations in Thunder Creek. Under the temperature and pH 
conditions in the headframe creek (Ml), only about G.59% of the ammonia 
is likely to be in the toxic un-ionized form (O.M.E. 1978), represent 
ing a concentration of 0.04 mg/1 un-ionized ammonia. This exceeds 
the guideline value of 0.02 mg/1 for the protection of aquatic life, 
as does the 0.05 mg/1 concentration (un-ionized form) in the shaft 
(at 10OC, pH 8, 1.8% of total ammonia is un-ionized and toxic). The 
origin of the ammonia is not clear at this time and the data base is 
small. Decomposition of organic matter is typically the origin of most 
ammonia in aquatic systems. As noted earlier, ammonia does not per 
sist in oxygenated surface waters. In other samples reported in 
Table 7-2, concentrations are low or indetectable.

Total suspended solids levels were low in the headframe creek (Ml), 
but quite elevated in October and January in Thunder Creek (54 and 25 
mg/1). Solids levels of this magnitude, if consistent, likely would 
provide some stress to aquatic organisms. Erosion of banks or inputs 
from surface run-off in cleared areas are potential sources of such 
solids. Of the regional samples reported in Table 7-2, only one sample 
from Rathouse Bay had a high suspended solids concentration. This is 
consistent with visual observation of Rathouse Bay, since the water often 
has a muddy appearance from stream sediment loadings and wave action.

The high apparent colour of the Rathouse Bay sample also reflects this 
suspended solids loading. Other surface water stations have low to 
moderate colourization related largely to inputs of organics from bog 
drainage (Table 7-2). From the samples collected to date, Crazy Lake 
appears to be most coloured, with Shallow Lake and Setting Net Creek 
somewhat less so. These levels exceed the provincial drinking water 
criterion level of 5 units true colour (O.M.E. 1978), although suspended 
solids undoubtedly contribute to some of the higher observed values.

The single analysis for total dissolved solids completed for the site 
stations (Table 7-1) in October, 1982 show quite high concentrations, 
compared with regional surface waters (Table 7-2). These ranged from
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P60 mg/1 in Number 2 Shaft to 340 mg/1 in Headframe Creek and 630 mg/1 
in Thunder Creek. No downstream effect is apparent when the Setting 
Net Creek stations are considered (Table 7-2) so that the high levels 
of dissolved materials were either transitory in nature, or were fully 
diluted in Thunder Creek. Typical dissolved solids concentrations for 
local surface waters are in the 50 to 150 mg/1 range. Provincial 
water quality objectives require that dissolved solids not be added to 
increase the ambient concentration by more than 1/3 of the natural 
concentrations to protect aquatic life, and that the added solids 
should not significantly alter the overall ionic balance of the re 
ceiving waters {O.M.E. 1978).

Although the analytical programme has not completely defined the 
composition of the dissolved solids loadings apparently draining from 
the site area, a comparison of the data in Tables 7-1 and 7-2 does 
suggest some components.

Chloride levels at the site stations were quite variable and included 
values from 0.2 to 54.4 mg/1. However, chloride was low (0.7 mg/1) 
during October in Thunder Creek when the TDS reached 630 mg/1. Con 
centrations of chloride in other study area waters seldom exceed 
l mg/1 and are typical of the region.

Sulphate is found in fairly low concentrations in most area waters 
(l to 10 mg/1, Table 7-2), but is substantially higher in the stations 
reported in Table 7-1. Shaft values ranged between 63 and 115 mg/1, 
while Headframe Creek had concentrations between 79 and 164 mg/1. 
Downstream, in Thunder Creek, 10 to 16 mg/1 sulphate in Setting Net 
Creek was observed below the Thunder Creek inflow at station S2.

These higher site values for sulphate are likely related to drainage 
from old tailings areas and other site activities, but they are well 
below provincial drinking water criteria of 250 mg/1 and present no 
direct threat to aquatic life. An indirect concern related to sulphate 
in some situations is the potential for acidification of surface waters. 
However, since total alkalinity values suggest considerable buffering 
capacity (Table 7-1) and pH ranges from ^7 to 8.6, pH depression is
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Tot occurring under existing conditions.

The background data reported in Table 7-2 show total alkalinity in 
the 20 to 50 mg/1 CaCO3 range, which would suggest moderate buffering 
capacity. All sampling stations are neutral to slightly basic in pH, 
and appear to be capable of assimilating treated discharges from the 
proposed development without distress to aquatic systems.

A number of metals and other toxic materials were included in the 
baseline sampling programme and are reported in Tables 7-1 and 7-2 
in micrograms per litre. Cyanide was indetectable ^20 yg/1) in all 
site and regional samples, as was the metalloid arsenic ( ^ y g/1) with 
the exception of a single sample from Setting Net Creek (SI) in March, 
1983, when a value of 7 yg/1 As was noted (Table 7-2). The Ontario 
Ministry of the Environment (1978) has an objective of 100 yg/1 As for 
the protection of aquatic life and 10 yg/1 As as a drinking water 
criterion. Therefore, there does not appear to be any concern related 
to arsenic.

Cadmium was indetectable in all samples as was copper, with the ex 
ception of a 5 yg/1 Cu value recorded from Thunder Creek in June, 1982. 
The provincial objective for the protection of aquatic life (O.M.E. 1978) 
is 5 yg/1 Cu, which is right at the detection limit using modern 
analytical methods. Copper, therefore, is not present at levels of 
concern in study area waters.

For protection of aquatic life and drinking water purposes, a maximum 
of 300 yg/1 iron is recommended by the provincial guidelines (O.M.E. 
1978). The shaft samples (Table 7-1) reached and exceeded this level 
(up to 6600 yg/1 Fe) as is often the case when materials containing 
iron may be left to rust from abandoned operations. Levels in Head- 
frame Creek were quite low, and one high value was noted in Thunder 
Creek (1600 yg/1 Fe).

High iron levels in northern Ontario waters are very often associated 
with particulate-borne sources, which are readily removed by filtration.
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Alkalinity (mg/1 CaCOs) Maximum Lead (yg/1)

l
l ^Surface water samples reported in Table 7-2 illustrate this phenomenon, 

with the very turbid Rathouse Bay having the highest iron concentration

1 (1730 yg/1). Other study area waters generally have iron levels in 
the 50 to 200 yg/1 range which is typical for the area.

l The toxicity of lead varies to a considerable extent with the alkalinity 
with toxicity declining as alkalinity increases. With this in mind,

l provincial objectives for the protection of aquatic life (O.M.E. 1978) 
for waters are as follows:

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l

5
20 - 40 10 
40 - 80 20 
^0 25

The shaft water had lead concentrations at or below guideline values 
on two occasions (20-25 yg/1) , but had a much higher concentration 
(210 yg/1) in January, in parallel with higher than previous levels of 
iron and zinc. These elevated levels appear to be related to an event 
such as disturbance of sediments, increased runoff, or some specific 
site activity.

Lead concentrations in Headframe Creek and Thunder Creek are generally 
at or just above objectives, in the 20 to 40 yg/1 range. However, 
these values are very close to the detection limit for lead, so that 
considerable difficulty in measuring is typical. Other surface waters 
(Table 7-2) have lead concentrations at or below the detection limit. 
Only in the immediate site area is there any concern related to lead. 
Further sampling will enhance the data base and clarify seasonal lead 
patterns.

Mercury was not detected in any of the site or regional samples. Nickel 
was below the detection limit ^15 yg/1) in the regional lakes and 
streams (Table 7-2), but 30 yg/1 was found in the shaft and 180 yg/1 
in Headframe Creek in January, 1983. The objective for protection of 
aquatic life is 25 yg/1, so that only in the immediate site area do
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"concentrations reach levels of concern. Silver was below detection 
limits (-do yg/1) in all samples reported. Zinc should be present 
in concentrations under 30 yg/1 to protect aquatic life (O.M.E. 1978). 
The shaft water exceeded this level by a small amount (Table 7-1), but 
very high zinc concentrations were noted in Headframe Creek in June 
and October, 1982 {805 and 1000 yg/1 respectively). In January, the 
zinc level was less than 15 yg/1. The high zinc values appear to be 
local and partially particulate in origin. No evidence of elevated 
zinc concentrations was observed in Thunder Creek, although the October, 
1982 zinc value in Setting Net Creek below Thunder Creek was 230 yg/1 
Zn {Table 7-2) . March, 1983 zinc concentrations in Crazy Lake and 
Shallow Lake both exceeded 100 yg/1, but the data base is not yet 
great enough to fully characterize zinc distributions in study area 
waters.

Stations including the shaft, Headframe Creek and Thunder Creek were 
analyzed for aluminum in October, 1982. The provincial guideline to 
prevent deleterious effects on the growth and survival of fish is 
100 yg/1. This concentration was greatly exceeded in Thunder Creek 
(2000 yg/1) and was approached in Headframe Creek (90 yg/1) in these 
single samples. While the data base is too small to suggest a concern 
related to aluminum, further sampling effort is indicated for this 
metal.

7^2________DRAINAGE FROM ABANDONED MINE WASTES

During October, 1982, surface water samples were collected from pools 
in muskeg areas surrounding two abandoned mine waste areas in the 
vicinity of the proposed development. Samples were analyzed for pH, 
cadmium, lead, silver and zinc. Figure 7-2a reports the resulting 
data which are also summarized for convenience in Table 7-3.

pH values in the 7 to 8 range appear to be typical of surface waters 
above the mine wastes (Figure 7-2a). This range of pH is also quite 
typical of local streams and lakes (Section 7.1). In the immediate 
vicinity of the old mine wastes, however, several samples had low pH
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Total Cations Units

TABLE 7-3 

WATER QUALITY IN THE IMMEDIATE VICINITY OF MINE WASTE TAILINGS

STATION LOCATIONS 

678 10 11 12

Cadmium

Lead

Silver

Zinc

PH

mg/1

mg/1

mg/1

mg/1

•co. 01

•CO. 05

•CO. 01

0.013

5.78

•CO. 01

0.10

0. 01

0.027

5.98

0.310

0.74

•CO. 01

74

5.14

1.55

0.18

0.013

230

7.21

0.068

0.75

•CO. 01

9.3

4.27

0.188

0.08

•CO. 01

21

7.91

0.031

•CO. 05

•CO. 01

11.1

7.06

0.014

•CO. 05

0.030

5.0

7.65

0.064

^.05

^.01

8.6

7.98

0.053

•CO. 05

0.016

12.1

7.35

0.264

0.35

^.01

69

7.46

13 14 15

Cadmium

Lead

Silver
Zinc
PH

mg/1 0.145 0.01 0.448

mg/1 1.83 •cO.OS 1.00

mg/1 •CO. 01 ^.01 -cO.Ol
mg/1 42 0.74 123

4.13 7.17 4.27

16

0.214

1.48

87

4.34

17

0.094

0.55

48

5.92

18 19

0.166 3.10
0.40 1.27

•CO.01 0.024
38 660
4.83 3.97

20

0.186 
0.30

•CO.01

63 
7.45
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asurements, the lowest was 3.97, suggesting that these tailings are 
likely to be the source of localized acid release.

Figure 7-2b summarizes cadmium concentrations in site water samples. 
A quite high (3.10 mg/1) level was noted south of the easternmost mine 
waste area, coinciding with the lowest recorded pH (3.97). The Ontario 
Ministry of the Environment recommends an objective of 0.0002 mg/1 
cadmium for protection of aquatic life. To a great extent, more 
elevated cadmium levels are associated with lowest pH values, and 
suggest local drainage from the tailings.

Silver concentrations (Figure 7-2c) are generally below the detection 
limit, but four samples have detectable silver in the 0.013 to 0.030 
mg/1 range. Except for the sample at the south end of the eastern waste 
area, the other samples containing detectable silver had pH values 
above 7, so that the distribution of this metal was not obviously the 
same as for cadmium, based upon this sample collection.

With lead, however, (Figure 7-2d), high concentrations do appear to be 
associated with the more acidic samples. Around the eastern waste 
area, those samples under pH 5 had total lead levels ranging from 0.40 
to 1.48 mg/1. Adjacent to the western mine wastes, lead values from 
0.75 to 1.83 mg/1 are associated with acidic waters. These concentra 
tions are above provincial guidelines for lead in surface waters 
(0.025 mg/1 at total alkalinity ^0 mg/1 Ca 003).

A similar pattern is noted with zinc (Figure 7-2e) where concentra 
tions as high as 660 mg/1 were recorded. Zinc appears to be widely 
distributed in local surface waters since all samples are well above 
the provincial objective for the protection of aquatic life of 0.03 mg/1.

In summary, in some areas immediately adjacent to the existing abandoned 
mine wastes, surface water samples show pH reduction and elevated metal 
levels. These appear to be quite localized, based upon an examination 
of stream and lake data presented in Section 7.1.
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7.3_________SEDIMENT QUALITY

In order to obtain an initial characterization of sediment quality in 

study area lakes and in watersheds which might receive treated mine dis 

charges, triplicate sediment samples were collected from Big Rathouse 
Bay, Favourable Lake and South Trout Lake using a Ponar dredge, and 

analyzed for seven metals and metalloids in the EAG laboratory. Sampling 

locations are identified in Figure 7-1. Results are presented in 
Table 7-4.

The interchange of metals between the sediments and waters of lakes is 

affected by a broad range of physical, biological and chemical pro 

cesses, ranging from wave turbulence to sediment agitation by organisms 

to oxygen status at the sediment/water interface. Because of those 
complicating factors, it is difficult to define sediment quality in 
a broad sense which will be relevant to all areas and activities. As 

a result, no guidelines or objectives exist for typical northern 

Ontario lake sediments in the vicinity of proposed mining developments.

It is often useful to compare observed sediment parameter concentrations 

with guidelines prepared for other activities. Table 7-5 summarizes 
Ontario guidelines for sediment quality deemed suitable for open water 

disposal of dredged materials. Although intended for another purpose, 
at least these values provide a reference characterization of "polluted" 

sediments.

Aston and Thornton (1977) suggested some tentative values for the 

thresholds of certain elements in stream sediments. These values, 

summarized in Table 7-6, were intended as a guide to average stream 
sediment elemental concentrations which when exceeded may indicate that 

associated waters are capable, on occasion, of exceeding the highest 
desirable levels of these elements suggested by the World Health 

Organization (1971) for drinking water standards.
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dmium concentrations were slightly higher in the Favourable Lake 

sediments (mean M. 4 yg/g) than the other lake stations, and the 

Favourable Lake lead values included one replicate concentration of 

216 ug/g, substantially above the dredgeate guideline of 50 yg/g Pb. 

Similarly, a lead level of 173 yg/g was noted in one South Trout Lake 

replicate. Contamination of this sample container was a possibility.

Copper concentrations were more uniform, with only Favourable Lake 

having values consistently above the conservative 25 tfg/g guideline. 

Iron was above the l * guideline in all samples, with particularly high 

concentrations recorded for Favourable Lake {mean ^5.1 vg/g), Zinc 

exceeded the 100 yg/g guideline in all Favourable Lake replicates and 

one South Trout Lake replicate. Mercury concentrations in all samples 

were well below the 0.3 yg/g guideline for contaminated sediments. 

Arsenic was below guideline values in all samples.

This initial sediment sampling programme has provided information 

which suggests that quite high levels of certain metals and metalloids, 

particularly zinc, iron, copper, lead and arsenic may occur in sedi 

ments of Favourable Lake and South Trout Lake at this time. Because 

of the small number of stations sampled to produce these data, we 

recommend that a more substantial sediment collection and analysis 

programme be established to better define pre-development sediment 

quality conditions.
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TABLE 7-4 

ZAHAVY PROJECT SEDIMENT QUALITY

Minor Cations Units Big Rathouse 
Bay (Sl-1)

Big Rathouse 
Bay (Sl-2)

Big Rathouse Favourable Favourable Favourable South Trout 
Bay (Sl-3) Lake (S7-1) Lake (S7-2) Lake (S7-3 Lake ( S8-.1)

Arsenic

Cadmium

Copper

Total Iron

Lead

Mercury

Total Zinc

ug/g
ug/g
ug/g

t
ug/g
ug/g
ug/g

4.4

3

22.3

2.56

38

0.032

80

4.0

3

25.0

2.38

39

0.038

78

3.2

3.5

21.3

2.44

31

0.046

67

5.0

3.7

28.0

4.81

46

0.080

122

2.0

5.0

37.5

5.69

216

0.160

480

4.4

4.4

21.3

4.88

39

0.070

122

5.4

3

4.5

1.09

29

0.022

33

Arsenic

Cadmium

Copper

Total Iron

Lead

Mercury

Total Zinc

ug/g
ug/g
ug/g

*i
ug/g
ug/g
ug/g

South Trout 
Lake (S8-2)

9.2

3

7.8

1.16

77

0.028

51

South Trout 
Lake (S8-3)

..

3.7

13.8

1.88

173

0.102

238

Results quoted on a dry weight basis



TABLE 7-5

ONTARIO SEDIMENT QUALITY GUIDELINES FOR DREDGEATES 

SUITABLE FOR OPEN WATER DISPOSAL

l 
l 
l 
l
li Parameter Concentration Units

l Arsenic 8 pg/g

g Cadmium l pg/g

™ Copper 25 pg/g

l Iron l %

Lead 50

l Mercury 0.3

Zinc 100

l
Concentrations expressed on a dry weight basis

Source: Water Quality Branch, Ontario Ministry of the Environment

l 

l 

l 

l 

l 

l 

l
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TABLE 7-6 

TENTATIVE SEDIMENT THRESHOLD VALUES FOR WATER QUALITY ASSESSMENT
g

l
B Parameter Concentration Units

l Arsenic 100 yg/g (ppm)

Cadmium 10 yg/g (ppm)

l Copper 1000 yg/g (ppm)

Iron 6 % wet 
l weight

Lead 500 yg/g 

l Zinc 100 yg/g

Concentrations expressed on a dry weight basis with the exception 
of iron

l 

l

™ Source: Aston and Thornton (1977)

l 

l 

l 

l 

l 

l 

l
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SECTION 8 

FISHERIES RESOURCES

Primary Objectives:

1 - to describe, within a regional perspective, fisheries resources 
of study area lakes, stressing species which are of commercial, 
recreational and domestic importance

2 - to evaluate the comparative walleye spawning potential of streams 
flowing into Favourable Lake {Favourable Lake is likely to be 
eventually receiving water of treated tailings effluent from the 
project - EAG 1983)

3 - to provide data on background concentrations of mercury, lead, 
copper and arsenic in fish tissue from study area lakes

Major Findings and Conclusions:

1 - study area lakes are more or less typical of those occurring
throughout the greater part of the central West Patricia Planning 
Area in terms of lake characteristics and fish populations

2 - active commercial fishing, mainly for walleye, occurs on Sandy, 
Favourable, Finger and Lemonade Lakes which are fished by members 
of the Sandy Lake Reserve - the intensity of fishing varies from 
year to year

3 - the volume of fish taken for commerical use is likely to be con 
siderably less than that taken for domestic use at the Sandy Lake 
Reserve

4 - sport fishing is limited to fly-in day use of Favourable, Setting 
Net, South and North Trout Lakes, based out of Deer Lake, and to 
fishing of North and South Trout Lakes in association with the 
South Trout Lake outpost camp

5 - Crazy Lake Creek, which is likely to be the transport system for 
treated tailings effluent, appears to provide good walleye spawn 
ing habitat near its point of inflow to Favourable Lake - other 
equally good or better walleye spawning streams also flow into 
Favourable Lake
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6 - mercury levels in fish from study area lakes approach and sometimes exceed the 0.5 parts per million provincial guideline; as a result, walleye from all lakes are subject to monitoring for mercury, and the pike fishery on Sandy and Favourable Lakes has been closed
7 - lead and arsenic levels measured in fish muscle were all within Federal guideline limits; copper levels were all less than l ppm - there are no current guidelines for copper in fish tissue

Implications:

l - fisheries use of study area lakes for commercial and domestic purposes by members of the Sandy Lake Reserve suggests a need for strict mon itoring of potential contaminants in fish inhabiting mine waste re ceiving waters, notably Crazy, Shallow and Favourable Lakes, and possibly also of fish in Rathouse Bay
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8. FISHERIES RESOURCES

8.1________REGIONAL OVERVIEW

Fisheries resources in northwestern Ontario have been reviewed by the 

Ontario Ministry of Natural Resources (OMNR) in connection with develop 

ment of the West Patricia Land Use Plan. A total of 57 species are 

believed to occur in the West Patricia Area, with many of these reach 

ing their distributional limits in the region. As a result, only 34 

species have ranges which include the Sandy Lake - Favourable Lake area 

(Table 8-1). A substantial proportion of these species are poorly 

known because of their small size and lack of direct importance as a 

fishery resource. In contrast, walleye, northern pike, lake whitefish, 

lake trout, and to a lesser extent, lake herring, have been the subject 

of some attention because of commercial and angling interests.

Limited commercial fishing occurs on many of the larger lakes in the 

region, with the majority of the catch being shipped to the Winnipeg 

area via Red Lake, and from there to other markets. Considerable fish 

ing for domestic use also takes place, particularly in the vicinity of 

Indian reserves. Fish taken for this purpose are used not only for 

human consumption, but also for dog food and trap bait.

Recreational fishing in the West Patricia Planning Area, north of the 

52nd parallel, is limited because of poor access. The only centers of 

outpost fishing in western portions of the Planning Area north of this 

latitude are at Deer Lake and west of Sachigo Lake {West Patricia Land 

Use Plan, Background Information). Some fly-in use of Favourable, 

South Trout, North Trout and Setting Net Lakes, occurs in connection 

with operations based out of Deer Lake. The only outfitter camp in 

the vicinity of the mine site area is that on South Trout Lake, where 

facilities are under utilized. Fishing efforts at this location are 

directed towards lake trout.
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TABLE 8-1 

PISH SPECIES OCCURRING IN THE SANDY - FAVOURABLE LAKES AREA

Sturgeon; 

Lake Sturgeon

Salmon and Trout; 

Lake Trout (c)

White Fish;

Lake Whitefish (c)

Cisco (Lake Herring) (c) 

Backfin Cisco

Pike;

Northern Pike (c)

Mooneye; 

Goldeye

Sucker; 

Longnose Sucker

White Sucker 

Shorthead Red Horse

General Habitat

- larger lakes and rivers

- deep to moderately deep lakes

- moderate to deep lakes

- moderate to deep lakes

- moderate to deep lakes

- lakes and rivers of various sizes

quiet,turbid rivers and lake 
shallows

- lakes and rivers of various sizes

- lakes and rivers of various sizes

- clear lakes and river shallows

Spawning Habitat

- fast water in rivers

bouldery bottom of lakes at 
depths < 12 m

stoney lake bottoms at 
depths < 8 m
lake shallows at depths 
from l - 3 m
lake bottoms sometimes at 
considerable depths

weedy shallows of lakes and 
rivers

turbid river.-pools and lake 
backwaters

gravel bottom streams and 
lake shallows
gravel bottom streams and 
lake shallows
gravel bottom streams and 
rivers



TABLE 8 -1 (cont'd.)

Minnow;
r

*Northern Redbelly Dace
C

*Finescale Dace
*Lake Chub
*Emerald Shiner

*Blacknose Shiner

*Spottail Shiner

*Mimic Shiner

*Fathead Minnow
*Longnose Dace
*Pearl Dace

- boggy lakes, creeks and ponds
- boggy ponds, lakes and streams
- lakes and larger rivers
- lakes and larger rivers

- clear, quiet weedy bays and streams -

- shallows of moderate to large lakes - 
and rivers

- quiet waters of lakes and larger 
streams

- ponds and quiet streams
- fast, clear coarse bottom streams
- boggy streams, ponds s small lakes

same as general habitat 
same as general habitat 
coarse bottom streams
presumably same as general 
habitat
sandy shallows of lakes and 
streams
sandy shoals of lakes and 
rivers
presumably same as general 
habitat
same as general habitat 
gravel bottom streams 
gravel bottom streams

Cod;

Burbot

Stickleback;

*Brook Stickleback

*Ninespine Stickleback 

Trout-Perch;

*Trout Perch 

Perch; 

Yellow Perch

Sauger

- various sized lakes fi larger rivers - coarse bottom bays s shoals

clear, densely vegetated streams 
and lake margins
lakes s rivers of various sizes

- lakes of various sizes

- vegetated lakes S rivers of various 
sizes

- large, shallow, turbid lakes

- same as general habitat

- weedy shallows

- shallow, rocky streams

lake shallows S tributory 
rivers
gravel shoals of turbid lakes 
and rivers



TABLE 8-1 (cont'd.)

Walleye (c)

*Iowa Darter

*Johnny Darter

*Logperch

*River Darter

Sculpin;

*Mottled Sculpin

*Slimy Sculpin

*Spoonhead Sculpin

- various sized lakes and rivers

- clear, quiet rivers S lake shallows -

fast waters of stoney 
and lake shoals

reams

shallow waters of undercut 
banks

- lakes, rivers S streams of various 
sizes

- nearshore shallows of lakes and 
larger rivers

- large rivers with rocky bottoms

- lake and stream bottoms

- lake and stream bottoms

- lake and stream bottoms

- coarse shallows

- sandy shoals of lakes

- presumably same as general 
habitat

- shallow waters where rocks 
and logs are common

- rocky shallows of lakes and 
streams

- presumably rocky shallows of 
lakes and streams

* adult body size normally - 10 cm

(c) fish of commercial or recreational importance

source Scott and Grossman 1973
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___________FISHERIES POTENTIAL OF STUDY AREA LAKES AND RIVERS

Major lakes in the vicinity of the project site include Sandy, Northwind, 

Favourable, Lemonade, Finger, Setting Net, North Trout and South Trout 

Lakes (Figure 8-1). The Upper Severn and Flanagan Rivers are the major 

watercourses. An abundance of smaller lakes and streams also occurs, 

but only waters bounded by Setting Net Lake in the south, Rathouse Bay 

in the east, South Trout Lake in the North, and Favourable Lake in the 

west are considered here. Most notable among these are lakes and 

streams of the Setting Net Creek, Crazy Creek, and Bear Head River 

systems (Figure 8-1).

Physical, limnological and fisheries data relevant to project area lakes 

are given in Table 8-2. Lakes showing the highest productivity per unit 

area, i.e. the highest morphoedaphic index values, are the shallower, 

frequently murky lakes, noteably Sandy, Northwind and Finger Lakes. 

Walleye, pike and lake whitefish are the dominant species of commercial 

and recreational interest in lakes of this type. The sturgeon fishery 

was once important on Sandy Lake but has since declined because of 

past over-exploitation. Other lakes, although less productive (i.e. 

lower MEI values), support similar fish populations in terms of species 

compositions. The only exceptions to this are North and South Trout 

Lakes, which are important because they contain lake trout, a highly 

prized sport and commercial fish with limited representation elsewhere 

in this portion of Red Lake District.

The smaller site area Lakes have not been fished other than incidentally 

and no specific data are available as to species presence, etc. Bear 

Head Lake, however, is similar in size and physical characteristics to 

Setting Net Lake and is therefore expected to contain a comparable 

fish community. Shallow Lake undoubtedly supports a good pike population 

because of an abundance of swampy/marshy shoreline (prime spawning 

habitat). Moderate walleye populations may also occur, although the
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TABLE 8-2 

STUDY AREA LAKE CHARACTERISTICS AND FISH PRODUCTIVITY

Surface Mean Maximum Volume 
Area Depth Depth xlO^m^ 
(ha) (m) (m) 

Major Lakes

Sandy 49,700 5.4 33.5 2,684

Northwind 2,300 2.0e 4.6 46

Favourable 7,120 4.0 13.0 285

Lemonade 1,040 5.4 — 56 

Finger 15,050 2.2 12.0 331"

Setting Net 1,530 6.3 18.0 96

North Trout 760 similar similar 
to South to South 
Trout L. Trout L.

South Trout 660 12.6 29.8 83

Minor Site Area Lakes

Borthwick 30 2-4e 8e 0.7Se

Form

highly irregular 
with numerous 
shallow bays

irregular with 
a number of 
shallow bays

formed of three 
linear segments

regular

highly irregular 
with numerous 
shallow bays

irregular with 
a number of 
shallow bays

regular with 
some shallow 
bays

regular with 
some small bays

regular

Shoreline Type
\

similar to 
Finger Lake

similar to 
Finger Lake

rock (65), 
boulder(lS) , 
sand(10) . 
silt(lO)

rock (50), 
boulder (18) , 
gravel (1), 
sand(l) . clay 
(10). muck (10), 
detritus (10)

rock (101 
boulder (65), 
sand(lS), 
detritus (10)

likely similar 
to South Trout 
Lake

rock (40), sand 
(2). silt(58)

rock (45). 
boulderUS) . 
sand (10). clay/ 
silt(20). muck 
(10)

Bottom Type Secchi Disc pH Alkalinity 
* Depth (m) (mg/1)

similar to 0.4 7.6 
Finger Lake

similar to 0.3 — 42.0 
Finger Lake

boulder (10). 
sand (20) . 
sllt(SO)

rock(lS), 0.3 7.5 30.8 
boulder (IS), 
rubble (S), 
gravel ( 1 ) , sand 
(29), clay (20), 
muck (10), 
detritus (5)

rock(lO). 3.2 7.0 27.4 
boulder (55), 
gravel ( S ) , sand 
(IS), sil^S), 
detritus (10)

likely similar likely similar to South Trout Lake 
to South Trout. 
Lake

rock (SO), sand 
(40). detritus(lO) 3.8 7.0 61.6

rock(lO). 3e 7.4 49.4 
boulder(S), sand 
(15), clay/silt 
(45). detritus (25)

Total Dissolved 
Solids (mg/1)

115.0

108.0

38.0

95.0

50.0

likely similer 
to South Trout

79.0

' 170

Morphoedaphic* Estimated Fish*
Index Productivity for Lake Fish Species Present

Crazy 40 5-lOe ISe 3.0e linear rock(70), similar to 
boulder(S), sand Favourable Lake 
(S), clay/silt 
(15). detritus(S)

3e 7.1 29.9 75

54 Q

9.5

17.6

6 . 3e

6

55e

lOe

222.000 kg

21,200

4,200

72,700

4150

i, 850

t 600

215

120

sturgeon, walleye, saugcr, yellow perch, 
pike, lake whitefish, goldeye, white sucker, 
longoose sucker, redhorse, burbot

walleye, sauger, pike, yellow perch, lake 
whitefish, lake herring, white sucker, 
burbot

walleye, sauger, pike, yellow perch, lake 
whitefish, lake herring, white sucker, burbot, 
trout-perch, spotted shiner, Iowa and johnny darters

walleye, sauger, pike, yellow perch, lake white 
fish, goldeye, white sucker, lake chub, emerald *t" 
spottail shiner. 9-spine stickleback, trout-perch, 
johnny darter, logperch

walleye, sauger, pike, yellow perch, lake white 
fish, lake herring, white sucker, 
burbot, emerald shiner, spottail shiner, 
9-spine stickleback, brook stickleback, johnny 
darter, mottled-and slimy sculpins

similar to South Trout Lake

lake trout, yellow perch, lake whitefish, 
white sucker, johnny darter
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ce is too shallow to provide quality adult habitat, and spawning 

would be restricted to lake shoals.

Crazy lake provides moderate to good habitat for pike and walleye, with 

pike spawning grounds being provided by the small lake between Crazy 

and Shallow Lakes. Walleye, which prefer to spawn in upstream fast water, 

likely breed in the north inflow stream to the lake. Severe productivity 

limits to both Crazy and Borthwick Lakes are present because of their 

small sizes (Table 8-2).

Almost no data are available on river/stream fisheries, so little can be 

said outside of general comments. The Severn River probably supports 

walleye and in slower sections pike populations as well. Rapids areas 

are likely to provide good spawning grounds for walleye (Section 8.5). 

Similar statements apply to the Flanagan River, although because of 

channel flooding associated with development of the Northwind Lake dam, 

pike are expected to be more numerous than walleye. Smaller streams 

in the vicinity of the project site area, such as Bear Head River and 

Crazy Creek have only limited fisheries potential, mostly for small 

pike. Walleye spawning may occur near the mouth of both streams 

(Section 8.5).

Setting Net Creek differs from the above in that the Setting Net Creek 

Marsh (east-west portions of the creek between the mine site and Rat 

house Bay) provides ideal pike spawning habitat. Marshes of this size 

and quality are uncommon in the region. A few small pike were netted 

by BAG in the marsh area during October of 1982.

8.3________COMMERCIAL FISHERY

Commercial fishing represents an important resource activity in the 

West Patricia Planning Area, particularly for Native Peoples. The 

total annual yield of all species for the West Patricia Area between 

1973 and 1978 averaged 9,771,281 kg, of which 2,504,569 kg were from
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District of Red Lake. Lac Seul, Red Lake, Stout Lake, MacDowell 

Lake, Pierce Lake and Stull Lake accounted for the majority of the 

Red Lake District production. With respect to species harvested, lake 

whitefish comprised 5 0* by weight, followed by walleye ( 3Q*) and 

northern pike (17*6) . Lake trout, goldeye, lake herring, perch, lake 

sturgeon and suckers were taken in lesser quantities.

An estimated 70-75 persons in Red Lake District derive their living from 

commerical fishing, more than 8C^ of whom are Indians. Fish harvested 

since 1969 have been marketed through the Freshwater Fish Marketing 

Coorporation (F.F.M.C.), with fish being shipped first to Red Lake 

and from there to the F.F.M.C. processing plant in Transcona {near 

Winnipeg), Manitoba. However, two new fish packing plants have re 

cently opened in northwestern Ontario in Sioux Lookout District; one 

at Windigo Lake (90 km southeast of Sandy Lake), and the other further 

east at Wunnummin Lake. The establishment of these two plants may 

increase the viability of commercial fishing in northern portions of 

the West Patricia Plan Area. The Windigo Lake plant is particularly 

attractive in this regard because road access is available from this 

point south.

Most of the larger lakes in the West Patricia Area are commercially 

fished, although not necessarily on a consistent basis. Of the lakes 

discussed in Section 8.2, Sandy, Finger, Favourable and Lemonade Lakes 

are fished commercially by members of the Sandy Lake Reserve. Harvest 

statistics for these lakes for the years 1976 to 1982 are given in 

Table 8-3. Walleye is the principal target species primarily because 

it is the only one which commands a high enough price to justify ship 

ping costs, even with government freight equalization subsidies.

Other species taken are used to supply local needs at the Sandy lake 

Reserve. In fact, it is most probable that a much greater quantity 

of fish is taken for local needs at the Reserve, than is shipped out
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TABLE 8-3 

COMMERCIAL HARVEST STATISTICS FOR SANDY, FAVOURABLE, FINGER AND LEMONADE LAKES

Lakes and Species

Sandy Lake

Walleye 
Northern Pike 
Lake Whitefish

Favourable Lake

Walleye 
Northern Pike 
Lake Whitefish

Finger Lake

Walleye 
Northern Pike 
Lake Whitefish

Lemonade Lake

Walleye 
Northern Pike 
Lake Whitefish

kg
1976

kg
1977*

S
1978 1979 

kg $ kg
1980

S
1981 

kg $
1982 

kg S

5,909 8,710
52 17

1,388 911

5,057 7,454
470 158
640 512

1,471 2,622

2,438 4,336

1,596 2,713

937 1,446

4,231 6,236 6,784 13,879

1,120 2,293 966 2,763

* combined catch statistics, mainly walleye
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processing. Inspection of Table 8-3 shows a mean annual catch of 

4722.7 kg from all lakes, which, given a Reserve population of 1,151 

persons (1978), translates to only 4.1 kg of fish per person. Domestic 

consumption, as well as fish for dogs and bait for trapping, is likely 

to exceed this value by a considerable margin. The real importance 

of fishing on area lakes is therefore one of supplying local needs.

A further consideration of fishing interest in the region is mercury 

levels in walleye and northern pike. The maximum acceptable mercury 

concentration in fish for use in Canada and most European countries is 

0.5 yg/g in fish muscle tissue. United States standards and those of some 

European countries are less strict, (maximum of 1.0 ug/g). Nevertheless, 

because of high mercury levels, the commercial fishery for northern 

pike from Sandy and Favourable Lakes has been closed, and walleye from 

all four lakes discussed above are subject to monitoring to ensure 

acceptable mercury levels.

8.4_________SPORT FISHERY

Provincial surveys have indicated that sport fishing is the most popular 

outdoor recreation activity in the West Patricia Planning Area, with a 

participation rate among local residents of 56?.. Non resident fishermen, 

which generate considerable tourist revenues, are thought to number in 

the vicinity of 100,000-125,000 persons of whom ^ 85?; are Americans, 

^ 9% are from elsewhere in Ontario, and 'V'2% are from Manitoba. The 

majority of the fishing pressure is exerted in southern portions of 

the region because of better access . More specifically, 85% of anglers 

used road based facilites, whereas only 15?; utilized fly-in lodges or 

outposts.

Sport fishing in the vicinity of the project site area is limited to 

fly-in day use of Favourable, South Trout, North Trout and Setting Net 

Lakes, based out of Deer Lake; to activities associated with the out 

fitter camp on South Trout Lake, and to utilization of South and North 

Trout Lakes by personnel working on the Zahavy Project site. Only
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and North Trout lakes are subject to intensive fishing pressure 
(i.e. greater than 75*^ of lake production rates). The target in this 
case is lake trout, which are not found in any of the other lakes 
discussed in Section 8-2. Walleye and northern pike are taken on the 
remaining lakes. The ;low-use of Sandy, Finger and Northwind Lakes 
can be attributed to their shallow, murky waters which are unappealing 
to recreational fishmen, and because landing aircraft on these lakes 
is sometimes hazardous.

8.5________FAVOURABLE LAKE - POTENTIAL WALLEYE SPAWNING AREAS

In an earlier report (EAG 1983), we determined that treated tailings 
effluent would best be discharged to Favourable Lake via the Crazy 
Creek system {Figure 8-2). Therefore, in view of the walleye fishery 
on this lake, and given that walleye spawn in upstream rapids as well 
as on lake shoals, some consideration of the walleye spawning potential 
of Crazy Creek in relation to that of other available areas is in order.

Nine river/stream systems flow into Favourable Lake (Figure 8-2). An 
evaluation of the suitability of these sytems to support walleye spawn 
ing, based on air photo analysis, is given in Table 8-4. Of primary 
concern are areas below rapids and waterfalls which often provide optimal 
spawning habitat.

Upstream portions of the Severn River and Maw Creek show the highest 
spawning potential, followed by Borland Creek, Crazy Creek and Alder 
Creek which show good potential (Table 8-4, Figure 8-2). The spawning 
habitat quality afforded to walleye by other streams entering Favourable 
Lake is limited. It is also notable that Favourable Lake contains an 
abundance of shoals which are well suited to walleye spawning, and a 
considerable proportion of the lake's walleye population can be 
expected to use these areas for breeding. This is particularly true 
of the eastern end of Favourable Lake (Figure 8-2).
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TABLE 8-4

EVALUATION OF THE WALLEYE SPAWNING POTENTIAL OF STEAMS FLOWING INTO

FAVOURABLE LAKE

Stream

1. Severn River

2. Borland Creek

3. Northwest Creek

4. Northeast Creek

5. Crazy Creek

6. Bear Head River

7. Maw Creek

8. Alder Creek

9. Little Creek

Relevant Characteristics

well developed sets of rapids 
occur at 3.0, 7.8 and 13.5 km 
upstream of Favourable Lake

one set of rapids occurs at the 
outfall from Borland Lake

alders and sedges line the stream 
bank, no suitable spawning habitat 
for walleye

may be some small riffle areas 
from ^270 to 550 m upstream of 
the creek mouth, but volume 
of'flow is too. little to render 
this stream of any real value 
to walleye

rapids from stream mouth to a small 
falls (and/or rapids) ^230m upstream 
of the lake, with another ^340m of 
fast water {riffles, small rapids) 
above this point - the remainder of 
the stream is sluggish

one small set of rapids ^1450m 
upstream of Favourable Lake and a 
second set 7 km above this point 
- the remainder of the stream is 
sluggish

stream sections containing riffles 
and small rapids beginning ^560m 
upstream of Favourable Lake and 
continuing in various degrees of 
expression (riffles, fast water, 
rapids) for another ^730m - the 
remainder of the stream is sluggish

stream sections containing riffles 
and small rapids beginning M50m 
upstream and continuing for another 
^5.5 km upstream

major length of stream is sluggish, 
stream has low flow and no suitable 
spawning areas for walleye

R7

Spawning Potential 

high

tjood 

nil

poor

good

fair

high

good

nil
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on the above, it would appear likely that Crazy Creek provides 

quality walleye spawning habitat, and that other equally good or better 

habitats are also available to the Favourable Lake population. The 

proportion of this population using Crazy Creek for spawning is expected 

to be less than 10?;.

8.6________METAL LEVELS IN AREA FISH POPULATIONS

Mercury has posed a problem for commercial fisheries in northwestern 

Ontario, and is also a concern in terms of fish consumption by local 

inhabitants. Since 1973, 92 lakes have been fished commercially in Red 

Lake and Sioux Lookout Districts. Walleye from 29 of these lakes can 

no longer be marketed because of high mercury levels, and thosye from 

an additional 37 lakes are subject to monitoring because of mercury 

levels. Pike fisheries on several lakes, including Sandy and Favourable 

Lakes, have also been closed as a result of mercury contaminated fish. 

Provincial guidelines for mercury state that concentrations in whole 

fish should not exceed 0.5 parts per million (ppm). Somewhat higher 

levels, to 1.0 ppm, are acceptable for fish being shipped to the United 

States and parts of Europe.

Other toxic elements of potential concern include lead, arsenic and 

copper. To date there has been little investigation or monitoring of 

background levels of any of these parameters in northern Ontario fish. 

There are, nevertheless, Federal guidelines governing permissible lead 

and arsenic levels in fish protein. These are 0.5 and 3.5 ppm, res 

pectively. Also, with increasing attention to the toxicity of copper 

to aquatic organisms, consideration of this metal is also warrented.

Results of metal analysis of fish muscle tissue for walleye, northern 

pike, lake whitefish and lake trout from Favourable Lake, South Trout 

Lake and Rathouse Bay (Sandy Lake) are provided in Table 8-4. Observed 

copper levels, not shown in the table, were less than l ppm in all samples,
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TABLE 8-4 

METAL AND ARSENIC CONCENTRATIONS IN STUDY AREA FISH MUSCLE TISSUE

Location, 
Species 'and 
Number of Fish 
Analyzed_____

Fish Length
(cm) 

Mean Range

Mercury Concentration
(ppm) 

Mean_____Range

Number of 
Fish Exceeding 
Mercury Guidelines

Lead Concentration
(ppm) 

Mean Range

Arsenic Concentration
(ppm) 

Mean Range

Favourable Lake

Northern Pike (9)
Yellow Walleye (8)
Lake Whitefish (5)

59.0 40-90 0.172 .035- .330
42.5 25-49 0.326 .170- .590
22.8 17-39 0.588 .150-1.40

O 
l 
l

- .110
. 15

0.035

0.053

.024-. 043 

.033-. 082

Rathouse Bay
oo

Northern Pike (5)
Yellow Walleye (3)
Lake Whitefish (4)

63.2 45-81 0.376 .160- .770
31.0 31-31 0.063 .028- .047
34.8 23-57 0.503 .350- .560

l 
O 
3 •cO.3

0.043

0.122

.031-.061 

.092-.155

South Trout Lake 

Lake Trout (5) 50.6 45-61 0.404 .280- .650

* Arsenic concentrations measured for the 3 pike and 3 whitefish
with the highest mercury readings from Favourable Lake and Rathouse Bay
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Mean mercury levels for all situations were observed to approach the 

0.5 ppm guideline value, with concentrations in some fish exceeding 
this level. The only case where this was not true was for walleye 

taken from Rathouse Bay, which were of small size (metal concentrations 

in fish tend to increase with age of the fish). Mercury levels in 

fish from study area lakes are therefore more or less typical of those 

found in the surrounding region.

Lead levels from all specimens were less than the 0.3 ppm detection 

limit, and in instances where more sensitive analysis were performed 

(i.e. for Favourable Lake walleye, and some Favourable Lake whitefish), 

levels ranged from -:.01 to 0.11 ppm for both species (Table 8-4).

Arsenic levels were measured for pike and whitefish which showed the 

highest mercury levels from both Favourable Lake and Rathouse Bay. 

All levels measured were well below the Federal guideline value of 

3.5 ppm (Table 8-4). Despite small sample sizes, arsenic values for 

whitefish from Rathouse Bay were significantly higher than those for 

whitefish from Favourable Lake (t = 2.936, * ~ . 05, Students t-test). 

This difference could not be attributed to age (length) of the fish, 

or to associated mercury levels in tissue and may therefore relate to 

water and/or sediment quality differences between the two systems. 

Arsenic levels in pike from the two lakes were comparable.
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SECTION 9 

WILDLIFE RESOURCES

Primary Objectives:

1 - to describe wildlife resources of the study area and its vicinity, 
stressing species which are of the greatest potential concern, 
especially to Native Peoples, namely ungulates, furbearers, water 
fowl and sensitive species

2 - to identify better wildlife habitats in the vicinity of the pro 
ject site and to identify specific wildlife sensitivities

Major Findings and Conclusions:

1 - habitats present, together with data on fur returns and other
specifics, suggest that wildlife populations present in the study 
area are similar to those of the surrounding region, with the 
possible exception of those inhabiting marshlands associated 
with Setting Net Creek

2 - the Setting Net Creek marsh supports an abundant muskrat popula 
tion, a colony of black terns, and it is one of the better 
waterfowl habitats in the area - comparable habitats occur in 
association with the Flanagan River and with Donson Creek (both 
east of the study area)

3 - habitats most favourable to moose occur in association with
Setting Net Lake, South Trout Lake, and east of Shallow Lake - 
populations however are low and habitats under utilized

4 - better furbearer habitats occur in association with watercourses 
and with habitats favourable to moose - beaver, fisher, marten, 
muskrat, and lynx are economically the most important species 
taken

5 - the colony of black terns, mentioned above, has resulted in the 
colony site being designated as a "sensitive area" by the 
Ontario Ministry of Natural Resources - other sensitive species 
such as bald eagles and osprey, which are common to the region, 
may be present in the study area, but no nesting sites are known

Implications:

l - the comparative high quality of marsh habitats associated with
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Setting Net Creek, and the accessibility of this system to
Natives of the Sandy Lake Reserve, suggests that the efforts should
be made to minimize disturbance to this area

l 2 - disturbances to other, better wildlife habitats should be 
™ minimized where provisions to do so can be made without incurring 

significant additional costs

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l
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9. WILDLIFE RESOURCES

Emphasis in this section is on wildlife species of economic and 
cultural importance, notably ungulates, furbearers and waterfowl, 
and on species potentially sensitive to disturbances which could 
result from mine development. The relative importance of resource 
species groups derives largely from their utilization by members of 
the Sandy Lake Indian Reserve. Other species such as songbirds and 
small mammals are variously common and widespread in the region and 
are not likely to be appreciably influenced by mine development. 
Habitats present in the wildlife study area, corresponding to the area 
shown in Figure 5-1, with the exception of the Setting Net Creek 
marshland (fen), are typical of those which occur in the surrounding 
region. Unusual or unique wildlife assemblages and occurrences are 
therefore not expected.

The Setting Net Creek marsh (Figure 5-1) is of note in that it is 
quite large, approximately 4.5 km2 . Other comparable habitats are 
not common in the region, but they nevertheless do occur. Prime 
examples are marshlands associated with the Flanagan River upstream 
of Northwind Lake, and those associated with Donson Creek, south of 
Sandy Lake.

9.1________UNGULATES 

Regional Populations

Both moose and caribou occur in the study area. Estimates of moose 
populations in northern Ontario are normally derived from OMNR aerial 
surveys and from hunting statistics. However, accurate hunting 
statistics are not recorded in the case of kills by Native Peoples, 
and would therefore be of little value in the present circumstance 
where most hunting is by Natives. The hunting of caribou in Ontario 
is limited exclusively to persons of Native origin. Harvest statistics
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this activity are available from OMNR interviews with native 
trappers as reported by Gray (1978).

Estimates of moose densities for Wildlife Management Unit No. l, 
which includes virtually the whole of the West Patricia Planning Area 
north of 51O 48' north latitude, are provided by Hamilton (1979) and 
by the West Patricia Land Use Plan - Moose and Caribou Report (not 
dated). The latter report shows moose densities throughout most (8(^) 
of the study area {Figure 5-1) to be low, averaging ^ .05 moose/km2 . 
Densities in that portion of the study area east and south of Setting 
Net Lake and Rathouse Bay (the remaining 2(^) are medium, averaging 
.051 - 0.20 moose/km2 . High density populations, ^ .201 moose/km2 , 
occur in the region north of Favourable Lake and in much of the area 
north of Finger Lake.

Lower moose populations in the general vicinity of the study area 
would appear to be attributable to two factors. First, within the 
West Patricia Planning Area, there is a gradual reduction in population 
densities as one proceeds north and eastwards, commensurate with 
climatic changes and associated changes in vegetation. Moose densities 
also show a negative association with the distribution of Indian 
Reserves and settlements (West Patricia Land Use Plan - Moose and Caribou 
Report).

With respect to climate, colder temperatures and increased depths and 
durations of snow cover adversely affect populations by increasing 
metabolic stresses. Snow depth increases eastward in the planning 
area, and snow cover duration increases northwards (Potter 1965). 
Also, increased durations and depths of snow cover in northern and 
eastern portions of the region, together with increasing summer pre 
cipitation eastwards, serve to restrict the incidence and severity of 
fires. Habitats generated subsequent to forest fires are favourable 
to moose because of greater browse production.

The negative association between moose densities and the location of 
Indian Reserves, settlements and water transportation corridors, is 
striking, particularly along the Severn River system and in the
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'achigo Lakes area (Figure l - West Patricia Land Use Plan - Moose 

and Caribou Report). The implication is that hunting pressure is 

holding down local moose populations. Other factors may also be 
involved, but it has shown elsewhere that hunting pressure has 
decreased moose populations in several northern Ontario locations and 

in the Prairie Provinces, and that such effects are likely to be most 
strongly observed in areas of more marginal habitat.

Caribou distributions in the West Patricia Planning Region are more 

localized than those of moose, and the total numbers of caribou in 

the region is fewer than that of moose by a factor of 5 (Hamilton 

1979). Populations in the Sandy - Favourable Lake area are low, 
less than .01 caribou per km2 . Comparatively few areas of high 
caribou density ^.03 per km2 ) occur in the West Patricia area. Open 
forest habitats, rich in lichen and sedge communities, provide the 

most attractive habitats for caribou. Closed canopy forests and 
burned-over areas are avoided because they do not contain adequate 

food resources.

Study Area Populations and Habitat Suitability

Site specific ungulate surveys have not been undertaken as significant 

disturbances to terrestrial systems, resulting from project develop 
ment, are not anticipated. Limited field excursions, discussions 

with pilots servicing the mine site area, and survey data from OMNR 
(various reports), however, suggest that moose populations in the 
area are low. Habitats suitable for caribou are not available in the 

project area. The occurrence of this species on a sustained basis, 
even in very low numbers, is therefore not expected.

Habitats within the study area which are capable of supporting at 

least moderate moose populations are widespread, being primarily 

associated with valley systems, lacustrine plains and adjacent slopes, 

and areas of diverse topography where deeper soils are present 
(Figure 5-1). The best habitats in the study area consequently occur 

in the vicinity of Setting Net Lake,and Setting Net Creek, along the 

north shore area of South Trout Lake, along parts of the Bear Head 

River Valley, and east of Shallow and Crazy Lakes (Figure 9-1).
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^Plabitats defined above have been identified on the basis of air 
photo interpretation. Site visits to portions of the Setting Net 
Lake-Setting Net Creek 'area, and to better moose habitats east of 
Crazy and Shallow Lakes, revealed very little evidence of browsing. 
These and other considerations suggest that moose habitats in the 
study area are underutilized.

9 FURBEARERS

Fur returns for traplines intersecting the study area {Figure 9-2) , 
together with those of Fur Management Area 95 (Figure 9-3) , and the 
District of Red Lake, are shown in Tables 9-1 through 9-3. Beaver, 
fisher, marten, lynx and muskrat are the most important species from 
an economic perspective, followed by mink and otter (Table 9-1). 
Table 9-2 shows annual trends in trapping returns over the last 7 
seasons. Of particular note is the rising importance of terrestrial 
furbearers (marten, fisher and lynx) during the last 3 seasons. 
Harvests of aquatic species, although higher than normal in 1979/80 
and 1980/81, are more consistent from year to year. The shift to 
terrestrial furbearers reflects increased pelt prices for these 
species and a shift in trapper behaviour. Also of interest, is the 
progressive increase in the number of persons involved in trapping 
(Table 9-2) . All trappers operating in Management Area 95 are from 
the Sandy Lake Reserve.

Regional comparisons of fur catch statistics on a per unit area basis 
are shown in Table 9-3. It is evident from these data that trapping 
activities in the study area are generally comparable to those in 
the District of Red Lake, and are greater, on average, than those 
shown for Management Area 95. Most of the harvest variation between 
traplines intersecting the study area is accounted for by Traplines 
RL95-143, RL95-156 and RL95-180. Trapline RL95-143 has produced 
abundant harvests of "muskrat and, to a lesser extent, strong harvests 
of beaver and otter. Catches of terrestrial furbearers on this line 
have been nil, suggesting that the licence holder of this line 
devotes his efforts exclusively to aquatic species. Also of note is
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TABLE 9-1 

MEAN ANNUAL NUMBERS OF FURBEARERS TRAPPED OVER THE PERIOD 1975/76 - 1981/82

Species

Trapline 

RL 95-135

RL 95-139

RL 95-142

RL 95-143

RL 95-145

RL 95-156

RL 95-180

Area (km2 )

430

170

320

70

770

115

40

Beaver

41.6

14.6

19.1

12.3

38.3

35.4
—

Muskrat

36.4

7.1

28.0

93.9

67.0

35.9
— —

Mink

6.6

2.1

4.9
—

7.7

4.6
— —

Otter

3.0

2.0

1.9

1.1

1.6

3.3
—

Marten

19.4

3.0

7.3
—

6.3

15.6
— —

Fisher

2.7

2.0

2.1

0.1

3.0

2.9
— —

Lynx Fox Wolf

1.0 — 0.3

0.3

0.3
—

2.9 0.4 0.6

0.6 0.3 0.3
— — — — - —

Dollar** 
Return 

(all species)

$ 3,074

1,128

1,603

868

3,250

2,683

0

Number o: 
Trappers

3.0

3.3

2.4

1.0

3.0

3.7
— —

Total 1915 161.3 268.3 25.9 12.9 51.6 12.8 5.1 0.7 1.2 16.4

1981-82 Price* 23.71 5.28 29.90 56.02 27.41 187.15 277.90 59.74 68.93

Mean Annual 
Dollar 
Value (all 
lines)

3824 1417 774 723 1930 2396 1417 42 83 $12,606

1981-82 prorated Ontario Trapper Association pelt prices 

based on 1981-82 pelt prices



Mean

TABLE 9-2

ANNUAL DISTRIBUTION OF NUMBERS OF FURBEARERS TRAPPED 1975/76 - 1981/82 

OVER ALL LINES SHOWN IN TABLE 9-1

Species

Beaver

1981/82

1980/81

1979/80

1978/79

1977/78

1976/77

1975/76

108
224

235

142

124

208

88

( 9.57)

(19.84)

(20.81)

(12.58)

(10.98)

(18.42)

( 7.79)

Muskrat

24

334

504

538

115

47

316

( 1.28)

(17.78)

(26.84)

(28.65)

( 6.12)

( 2.50)

! 6.83)

Mink

37

42

30

18

33

20

1

(20.44)

(23.20)

(16.57)

( 9.94)

(18.23)

(11.05)

( 0.55)

Otter

13

22

24

7

9

8

7

(14.44)

(24.44)

(26.67)

( 7.78)

(10.00)

( 8.89)

1 7.78)

Marten

136

87

82

36

17

0

3

(37.67)

(24.10)

(22.71)

( 9.97)

( 4.71)

( 0.00)

( 0.83)

Fisher

16

24

31

7

10

1

0

(17.98)

(26.97)

(34.83)

( 7.87)

(11.24)

( 1.12)

( 0.00)

Lynx

B

14

8

2

1

0

2

(22.86)

(40.00)

(22.86)

( 5.71)

( 2.86)

( 0.00)

( 0.00)

Fox Wolf Beaver

2

0

3

0

0

0

0

(40.00)

( 0.00)

(60.00)

( 0.00)

( 0.00)

( 0.00)

( 0.00)

1
3

1

0

1
2

0

0
0

0

0

0

0

0

Number of 
Trappers

20
20

17

17

14

14

13

161.3 268.3 25.9 12.9 51.6 12.7 5.0 0.7 1.1 0.0 16.4



TABLE 9-3 

MEAN ANNUAL COMPARATIVE FUR RETURNS PER 100 km' 1975/76 - 1981/82

Species

Red Lake Dist.

Management Area 95

RL 95-135

RL 95-139

RL 95-142

RL 95-143

RL 95-145

RL 95-156

RL 95-180

Area (km1 )

15,950

430

170

320

70

770

115

40

Beaver

8.95

5.25

9.67

8.59

5.97

17.57

4.97

30.78
—

Muskrat

8.46

6.06

8.47

4.18

8.75

134.14

8.70

31.22
—

Mink

1.99

0.81

1.53

1.24

1.53
—

1.00

4.00
—

Otter

0.66

0.40

0.70

1.18

0.59

1.57

0.21

2.87
—

Marten

2.44

1.16

4.51

1.76

2.28
~

0.82

13.56
—

Fisher

0.88

0.42

0.63

1.18

0.66

0.14

0.39

2.52
—

Lynx

0,40

0.12

0.23

0.18

0.09
—

0.38

0.52
—

Fox Wolf Bear Wolverine

0.19 0.03 0,006 0.002

0.02 0.02 0.007 0.001

0.07
—

— . —

—

0.05 0.08

0.26 0.26
—

Number of Dollar 
Trappers Value

0.95

0.63

0.70

1.94

0.75

1.43

0.39

3.22
—

S 734

329

S 715

664

501

1,240

422

2,333
—

Dollar Value 
per Trapper

S 773

522

S 1,021

342

668

867

1,082

725
—

Weighted Means 8.42 14.01 1.35 0.67 2.69 0.67 0.27 0.04 0.06 0.86 658 765
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the fact that Trapline RL95-143 contains the large marsh (fen) 

associated with east-west portions of Setting Net Creek. This area 

is prime muskrat habitat.

Higher fur returns for Trapline RL95-156 appear to be associated 

primarily with increased trapper effort. This line, although small 

in area (115 km2), supports an average of 3.7 trappers, giving it 

by far the highest trapper to area ratio of any of the traplines 

shown (Table 9-3) . Trapline RL95-180 has apparently not been trapped 

during the last 7 seasons. The reason for this is unclear, especially 

when one considers that smaller traplines are normally subject to 

comparatively high trapping efforts.

Aquatic Furbearers

Included in this group are beaver, muskrat, mink and otter. Aquatic 

furbearer -distributions are indicated in Figure 9-4. Locations of 

beaver impoundments and lodges were determined from air photos. 

Other lodges and impoundments also undoubtedly occur. Lodges, for 

example, are frequently built into lake shores and into the banks of 

larger creeks and rivers. Since dams are not associated with these 

structures, they are not evident on air photos.

Better muskrat habitats are generally those which support sedge 

marshes, frequently found in association with creeks and rivers 

(Figure 9-4). East-west portions of Setting Net Creek, as mentioned 

above, provide ideal habitat for this species. Marshes bordering 

small lakes are also heavily utilized by muskrats as are beaver im 

poundments .

Mink and otter feed on fish, crayfish, frogs and, in the case of mink, 

on small mammals. Both species are expected to occur in association 

with small and large lakes and with rivers throughout the whole of 

the study area. North-south portions of Setting Net Creek are 

attractive to both species because waters here are likely to remain 

open during parts of the winter, allowing better access to food 

sources.
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^^Terrestrial Furbearers

Marten ,

as well

sources

species

bearers

fisher, lynx and fox feed on a variety of small mammals
as on grouse, and can be expected to occur wherever these food
and suitable cover are found. Habitats specific to these
are more difficult to define than those for aquatic fur-
because terrestrial furbearers are less restricted by habitat

type. Nevertheless, habitats which are complex and those which border
wetland areas are likely to support the largest numbers of individuals.

Habitats of this type are shown in Figure 9-1.

Wolves and bear are wide ranging, and although showing certain
habitat
numbers

however,
habitats

preferences and associations, can be expected to occur in small
almost anywhere in the study area. In the case of wolves
individuals are most likely to occur in association with
which support the greatest numbers of moose and beaver,

their principle food sources.

9.3

Regional
between
Wildlife

by Brown
the West
assuming

WATERFOWL

waterfowl studies in northwestern Ontario were undertaken
1955 and 1973 by the U.S. Bureau of Sport Fisheries and
, and have been summarized for the West Patricia Planning Area

and Melnyk (1979). Wetland habitats occurring throughout
Patricia Planning Area are broadly similar; therefore,
that the wildlife study area is representative of the Red

Lake District as a whole, then the following mean population estimates
for breeding ducks, per 100 km^ land area, can be derived: mergansers
(38.9),
(23.9),

goldeneye (33.6), mallard (30.5), lesser and greater scaup
black ducks (16.1), and the ring-neck duck (8.9). Several

other less common species, including green-winged teal, buff leheads,
canvasbacks, American widgeons and scoters are also likely to be

present. Habitat, nesting and feeding requirements of the more
common species are shown in Table 9-4.

Suitable habitats for waterfowl in the wildlife study area generally
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TABLE 9-4 

ECOLOGICAL REQUIREMENTS OF THE MORE COMMON DUCK SPECIES

Species 

Mallard

Black Duck

o
ON

Ring-necked 
Duck

Habitat

marshes, ponds, margins 
of small and large lakes, 
and quiet sections of 
streams and rivers 
primarily associated 
with marshes , grasslands 
and shrublands, but also 
occurs to a lesser ex 
tent in wooded habitats

marshes, ponds, margins 
of small and large lakes, 
and quiet sections of 
streams and rivers 
shows a stronger associa 
tion with wooded areas 
than the above species

marshes, ponds, bogs, 
small and large lakes, 
and deadwater sections 
of streams and rivers

Greater and 
Lesser Scaup

small and large lakes, 
slow sections of rivers, 
also marshes

Nesting Habitat

upland grassland and 
shrubland habitats 
preferred, usually 
within 100 m of water 
also nests in marsh 
habitats and occasion 
ally in tree cavities

dense woodlands near 
water, usually 100-200 m, 
and in grassland and 
shrubland habitats 
on stream islands 
occasionally nests in 
tree cavities

nest sites associated 
with emergent vegetation 
and/or grass-shrub 
borders of waterbodies 
rarely nests more than 
a few meters beyond the 
water

nesting is primarily in 
sedge and grass/marsh 
vegetation - can be 
floating or considerably 
removed from water

Feeding

feeds in shallow 
water on a variety of 
aquatic plants and 
their seeds, and on 
aquatic invertebrates 
also feeds on cereal 
crops when available, 
especially during 
migration

foods taken are similar 
to those utilized by 
mallards, except that 
invertebrates tend to 
be of greater importance

although classed as a 
diving duck, feeding 
is normally in shallow 
waters of less than 2 m 
feed on seeds, submerged 
vegetation and to a lesser 
extent on invertebrates

feed in shallow to 
moderately deep waters 
invertebrates and plant 
materials are taken from 
bottom sediments in about 
equal proportions



TABLE 9-4 (CONT'D)

Species Habitat Nesting Habitat Feeding

Common 
Goldeneye

Mergansers

ponds, small and large 
lakes and deadwater 
sections of streams 
and rivers

small and large lakes, 
as well as rivers and 
streams, in or near 
woodlands

nesting is primarily in 
tree cavities near water

nesting is primarily in 
tree cavities near water, 
occasionally on the 
ground if suitable cavi 
ties not available 
snags flooded out in 
beaver ponds are parti 
cularly attractive

aquatic insects, crusta 
ceans and molluscs com 
prise the .bulk of the 
diet
seeds of aquatic plants 
and some fish also taken

feed primarily on medium 
and small sized fish, 
amphibians and some in 
vertebrates also taken 
little if any plant food 
is taken
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'coincide with areas shown in Figure 9-4 for beaver and muskrat. 

Utilization of the margins of small and large lakes is also to be 

expected. The best waterfowl area for both staging and breeding in 

the vicinity of the mine site is undoubtedly the Setting Net Creek 

marsh (Figure 9-4). The importance of this area is further enhanced 

because of its accessibility to hunters from.the Sandy Lake Reserve. 

Wetlands in the vicinity of the Bear Head River are also attractive 

to most waterfowl species.

During spring and fall migrations, greater numbers of ducks can be 

expected to occur. Canada geese are also present at this time en- 

route to and from breeding grounds in the Hudson Bay Lowlands and the 

arctic. Some geese may breed in the study area, especially in 

association with small, boggy creeks and rivers.

9.4_________SENSITIVE SPECIES

Sensitive species potentially present include the bald eagle, osprey, 

the great blue heron, the black tern, woodland caribou and the wolverine, 

Of these, only the bald eagle is considered to be rare and endangered 

(McKeating and Bowman 1977). The remaining species are variously 

considered to be rare, threatened or sensitive to disturbance. Other 

birds of prey, often considered to be sensitive, may be present as 

scattered individuals.

Bald eagle nesting sites are known from the strip of land separating 

Favourable and Lemonade Lakes and from Brislan Lake (Grier and Hamilton 

1978). Both sites are west of the wildlife study area. Also, during 

October 1982 field studies, bald eagles were sighted on Setting Net 

Lake and at Rathouse Bay, but no nest sites were observed. Although 

rare in many areas, the bald eagle is quite common in northwestern 

Ontario. The listing of this species as 'endangered 1 in the Province 

of Ontario has therefore been called in question.

Great blue herons and osprey are not known to nest in the study 

area, but this does not exclude their presence. Nest sites
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kand occurrence of other birds of prey are difficult to detect. This 
is particularly true of owls. Data on these species is consequently 
not available.

A breeding colony {50-100 birds) of black terns occurs in the Setting 
Net Creek marshland, approximately 2 km east of the mine site. Black 
terns are not necessarily rare, in fact, they are reasonably common 
in many areas, but their colonies tend to be widely scattered and are 
sensitive to disturbance. The colony referenced above has been 
designated as a "sensitive area" by the Ontario Ministry of Natural 
Resources.

Caribou populations are thought to be low in the study area and the 
surrounding region, largely because of the unavailability of suitable 
habitat. Individuals found in the study area would therefore most 
likely occur as transients. Wolverine are rare in Ontario with the 
entire population thought to number about 100 individuals. The center 
of this population is in the Sachigo Lakes area north of Sandy Lake 
(Van Zyll de Jong 1975). During the past 7 trapping seasons, only 
7 wolverines were taken from Red Lake District, and of these, only l 
came from Management Area 95, specifically from Trapline RL95-138, 
which does not intersect the study area. However, wolverine pelts 
are frequently retained by trappers for personal use. Trapping 
statistics shown in Table 9-3 for this species are therefore likely to 
be underestimates. The probability of wolverines occurring in the 
study area is nevertheless remote.

In summary, a number of sensitive species potentially occur in the 
study area. However, outside of the bald eagle and the osprey, which 
are both reasonably common in the region, the likelihood of occurrence 
of other species is small. The black tern colony on Setting Net 
Creek is an exception. Habitats in the study area, with the ex 
ception of the Setting Net Creek marshland, are typical of those 
which characterize the region as a whole. Representation of sen 
sitive species in the map area is therefore expected to be similar 
to that which occurs elsewhere in the surrounding region.
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Ministry of
Natural
Resources

Ontario

7.";'- o3 " r'' V f*o o 
Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures!

SHcr. 770*1) The Mi 53C13NEe009 2.5798 SETTING NET LAKE 900
Type of SurvevUi

Environmental Engineering Studies
Claim Holder's'

Getty Canadian Metals, Limited
Address

Suite 1200-150 York Street, Toronto, Ontario M5H 3S5
Survey Company jDate of Survey (from Si to)

Environmental Applications Group, Limited] oayjjtfo . \®3 . j SJy i
Name and Address of Author (of Geo-Technical report)

John H. Sparling, 114 Avenue Road, Toronto, Ontario

t Lake-M-2883 
Betting Net Lake-M-2199 ^

iProspector's Licence No.

T-890

Total Miles of line Cut

M5R 2H4
Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey;

Enter 40 days. (This

Geophysical

- Electromagnetic l 

: - Magnetometer

For each additional survey: ' ' R adiome" ic 
using.he s^id) 3 f^ ^ 

Enter 20 days (for each)
l Geological

j Geochemical

Days per 
Claim

Complete reverse side 
and enter total(s) here

— 
Airborne Credits

Note: Special provisions
credits do not apply 
to Airborne Surveys.

Days per 
Claim

Electromagnetic

Magnetometer

Radiometric

Mining Claims Traversed (List in numerical sequence)

Expenditures (excludes power stripping)
Type of Work Performed

Environmental Engineering Studie;
Pas0rTistCed ls)| Ontario Mining Act 
______^_\__Sec_.__ 72A121-—————

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

^42,939.28
Instructions

Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

13 Sept, 1983

Mining Claim
Prefix Number

KRL 526196
197l ———————— 
198r
199
200
201

l 202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Mining Claim
Prefix

KRL

KRL

Number

526219
220
221
222
223
224
225
226
227
228

526850
851
852
853
854
855
856
857
858
859
860
861

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13

13
13
13
13
13
13
13
13
13
13
13
13

Total number of mining 
claims covered by this

^rt rtf \Mnr\t

Certification Verifying Report of Work
l hereby certify that l have a personal and intimate knowledge of the facts set forth in the R 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

M. Mazurski, Getty Canadian Metals, Limited. Suite 1200-150 York Street.
' Date Certified , j Certified by (Signature)

Toronto, Ontario M5H 3S5
1362 (81/9)



Ministry of
Natural
Resources

Report of Work Page Five
{Geophysical, Geological, 
Geochemical and Expenditures)

The Mining Act

Instructions: — Please type or print.
— If number of mining claims traversed 

exceeds space on this form, attach a list. 
Only days credits calculated in the 
"Expenditures" section may be entered 
m the "Expend. Days Cr." columns.

Note: —

Type o1 Survey^ 1

Claim Holderls)

— Do not use shaded areas below. 
jTownship or Area

Prospector's Licence~NkT

Survey Company Date of Survey (from 8* to) Total Miles of line Cut

Day l Mo. l Yr.
Name and Address of Author (of Geo Technical report)

Day l Mo. | Yr.

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey: 

Enter . (This - - : ,--.

Geophysical Days per 
Claim

Electromagnetic i

includes line cuttin
-. , ^.

"./Magnetom
* I

Dmeter 

Radiometricr each additional survevy.: ,, -i—-••—
ng the same grid: l/t.i f J J ''f'J''J

l ' Other".'v'
Enter 20 days (for each)

Man Days

Complete reverse side 
and enter total(s) here

Geological 

Geochemical

Airborne Credits

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other 

Geological

Days per
Claim

Note:

. -. r 5 ' 'i ; , l- \ . 

ectal pri*isrWis Electroma'gneti

Days per 
Claim

Type of Work Performed

Performed on Claim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

-4- 15 -

Instructions
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date Recorded Holder or Agent (Signature)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

KRL

KRL

KRL 

KRL

Number

564128
129
130
131
132
133
134
135
136
137
138
139

623204
205

623286

645209
210
211
212
213

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13
13

13
13

13

13
13
13
13
13

Mining Claim
Prefix Number

KRL 645214
215
216
217
218

; 219
220
221
222
223
224

KRL 646219
220
221
222
223
224
225
226
227
228

KRL 623206

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13

12
12
12
12
12
12
12
12
12
12
12

Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days Cr, 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified Certified by (Signature)

1362 (81/9)



Ministry ol
Natural
Resources

Ontario

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

Page Three

The Mining Act

Instructions: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.

Type of Surveylsl 

CiaYrrTHoiderTs)' "

Township or Area

Address

Prospector's Licence No.

Survey Company Date of Survey (from 81 to) iTotal Miles of line Cut

Day l Mo.
Name and Address of Author (of Geo-Technical report)

Day | Mo. | Yr.

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey: i-

Enter 40 days. (This L' 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete 
and entei

reverse side
ift4A*4G)rfiecp f ̂  

/.TllflG

R 1: C E 
EEP1

A.M.

7 ( 8l9|10|llil2

Airborne Credits

Note: Special provisions 
credits do not apply 
to Airborne Surveys.

Geophysical

- Magnetometer 

u'v RaJioMetfic'-'1-'

Geological 

Geochemical

Geophysical 

" ^lliSiiWlflWflnfiT ' r

. " :-( E
OJV" Magnetomt ter 

* i P* r*0'

1^ 1Q^^er

-i. ——————

Electromagnetic 

Magnetometer 

Radiometric

Days per
Claim

.J

.

Days per 
Claim

Days per 
Claim

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Ciaim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

15 =

Instructions
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date Recorded Holder or Agent (Signature)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix Number

KRL 526908
909
910

i 9 1]L-
912
913
914
915
916
917
918
919
920

i 921
922
923
924
925
926
927

1 928
929
930

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
131

13
13
13
13
13
13

Mining Claim
Prefix

KRL

KRL

.

Number

526931
932
933
934

602804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821

Expend. 
Days Cr.

13
13
13
13

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 

or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified Certified by (Signature)

1362 (81/9)



Ministry of
Natural
Resources

Ontario

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

Page Four

S4-83
The Mining Act

Instructions: — Please type or print.
— H number of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of Survey (s) Township or Area

Claim HolderU) Prospector's Licence No.

Address

Survey Company

Name and Address of Author (of Geo-Technical report)

Date of Survey (from fii tol 

Day l Mo. | Yr. Day | Mo. | Yr.

Total Miles of line Cut

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes ine cutting) ^

' a 
^ s

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete r 
and enter t

averse side 
JtaKs) here

— iffr"
fAi:r.:i

K l: C E
crp -4
V *— " *

A.M.
Airborne Cred ^fy 9|10|H 1 J

Note: Special provisions 
credits do not apply 
to Airborne Surveys.

Geophysical 

- Electromagnetic 

t^j ' Jytoflfietometer
fc( F fl Vf"

- Radiometric

ocirf M
Geological

n i .
Geochemical

Geophysical 

- Electromagnetic 

- Magnetomeier
IN- IPI- -~ '"' "^T " Y e j

'. - Radtemetricj
i nv.

S Wo&srPi .
1 v . \s j

Mft?1y iciou \
Geochemical1" '

*L\ 1 ' - ' ̂  '^\

Electromagnetic 

Magnetometer 

Radiometric

Days per 
Claim

r~,̂;(

,!

Days per 
Claim

——————

- —————

Days per 
Claim

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

S
Instructions

Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date Recorded Holder or Agent (Signature)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

KRL

KRL

Number

602822
823
824

542007
008
009
010

Oil
012
013
014

015
016
017
018

020
021
022
023
024
025

Expend. 
Days Cr,

13
13
13

13
13
13

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Mining Claim
Prefix

KRL

KRL 

KRL

Number

542026
031
032
033
034

580418
419
420
421

564116
117
118
119
120
121
122
123
124
125
126
127

Expend. 
Days Cr.

13
13
13
13
13

13
13
13
13

13
13
13
13
13
13
13
13
13
13
13
13

Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified Certified by (Signature)

1362 (81/9)



Ministry of
Natural
Resources

Ontario

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

Page Two

The Mining Act

Instructions: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of SurveyU' Township or Area

Claim Holder(s)

Address

Prospector's Licence No.

Survey Company Date of Survey (from A tol

Jgay J Mo. \ V r. j Day | Mo. | Yr.
Name end Address of Author (of Geo-Technical report)

Total Miles of line Cut

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (this. 
includes line cutting)

For each additional sur 
using the same grid:

Geophysical

t -- ^ lectfojTiagYfgtic

: ' "f 1L. '̂  
- Magnetometer

Wti l ^

Days per
Claim

;trornag"n"etic l
"f t ̂ ' L——

Enter 20 days .(Jot jpaph) ,
l - Other

Man Days

Complete reverse side 
and enter total(s) here

Geological

Geochemical

Geophysical

i
l - Electromagnetic

Days per
Claim

——-"""""'I'TT'iT ;*TvTagne\o meter
l—ui:c'Ei^:kr""

op p -i\j .-5 '-
'

E x penditures (excludes power stripping)
Type of Work Performed

Performed on ClBim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

Instructions
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date Recorded Holder or Agent (Signature)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix Number

KRL 526862
863

864

865

866

867

868

869

870

871

872

873

i 874

! 875

l 876

877

878

1 879

! 880

881

882

883

884

Expend. 
Days Cr.

13
13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Mining Claim
Prefix

KRL

Number

526885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

907

Expend. 
Days Cr.

13
13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified Certified by (Signature)

1362 (81/9)



Assessment Work Breakdown

Man Days are based on eight (8) hour Technical or Line-cutting days. Technical days include work performed by 
consultants, draftsmen, etc..

Expenditures:
Tailings Site Selections 

Environmental Investigation
Total

$ 8,466.42

43,216.15

$51 / 682.57

Work was carried out on 266 claims but is apportionately being 
applied to 221 claims.

$51,682.57 x 221 

266 ^ $42,939.28

$42,939.28 -r ^15/day ^ 2862 days



Ontario

Geotechnical
Report
Approval

File

. S 7 98

Mining Lands Comments

To: Geophysics

Comments

l_____. ...___........ ...__________________

\ 
\

l l Approved [ j Wish to see again with corrections

—^ kA ,~ iTT1^
: teology - Expenditures

Comments

Approved [ ] Wish to see again with corrections

To: Geochemistry

Comments

Date Signature

Date t,/ /s? *t/' W/ f f
Signature

C

l l Approved [ | Wish to see egai n with corrections
Date Signature

To: Mining Lands Section, Room 6462, Whitney Block. (Tel: 5-1380)

1593 (81/101



irio

Ministry of
Natural
Resources

.1983.11.14,

Your file: 

Our file:

MEMO TO: F.W. Matthews

SUBJECT: File 2.5798, Assessment Work Credit 
Requested For Environmental 
Engineering Studies

An opinion has been solicited by Canadian Getty 
Metals Ltd. on the acceptance of environmental tailings 
pond site evaluation for assessment work credit under 
the Mining Act.

Although we have little expertise in this area of 
technical assessment, it is our opinion that the work 
is a valid claim for assessment credit and appears to 
be done in a manner acceptable to meet requirements 
under the Mining Act. This is not to say that the study 
conforms with provincial environmental standards.

We propose that after a number of these reports 
(^10) are received, to get an idea of the variance in 
quality, an evaluation be undertaken with the Ministry 
of the Environment.

E.G. Pye
Director
Ontario Geological Survey
1121 - 77 Grenville St.
Toronto, Ontario MBS 1B3

cc J.A. Fortescue 
C.R. Kustra



1983 09 19 2.5798

Mr. Albert Scott Rivett
Mining Recorder
Ministry of Natural Resources
Ontario Government Building
Box 324
Red Lake* Ontario
POV 2MO

Dear Sir:

We have received data for Environmental Engineering Studies 
submitted under Section 77(19) of the Mining Act RSO 1980 
for mining claims KRL 526196 et al 1n the Areas of North Trout 
Lake and Setting Net Lake.

This material will be examined and assessed and a statement 
of assessment work credits will be Issued.

We do not have a copy of the report of work which Is normally 
filed by you prior to the submission of this technical data. 
Please forward a copy as soon as possible.

Yours very truly.

E.F. Anderson
Director
Land Management Branch

Whitney Block, Room 6450 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
Phone:(416)965-1380

A. Barr:me

cc: Getty Canadian Metals Limited 
Suite 1200 
150 York Street 
Toronto, Ontario 
M5H 3S5 
Attention: Marcla Mazurskl



1983 09 26

File: 2.5798

Mr. Scott Rivett 
Mining Recorder 
Red Lake, Ontario

SUBJECT: Report of Work, Getty Canadian Metals, Setting Net
and North Trout Lake Areas* 221 claims KRL 526196 et al

With reference to your letter of September 20th, the Environmental 
Engineering Studies report will be assessed under Section 77(19) of 
the Mining Act. The assessment days credits that will be allowed will 
be divided equally over the claims covered.

E.F. Anderson
Director
Land Management Branch

Whitney Block, Room 6450 
Queen's Park, Toronto 
Telephone: 416/965-1380

F.W. Matthews:se
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Ontario

Ministry of
Natural
Resources

Your file:

Our file:

phone (807)727-2250

Land Management Branch 
P.O. Box 324 
RED LAKE, Ontario 
POV 2MO

Sept. 20, 1983

Mr. F. Matthews 
Supervisor 
Projects Section 
Room 6450 
Whitney Block 
TORONTO, Ontario 
M7A 1X1

Att'n: F.W. Matthews

Re: Report of Work, Getty Canadian Metals, Setting Net and North 
Trout Lake Areas, 221 claims KRL.526196 et al.__________

Would you have a preliminary look at the reports sent to you by 
Getty and described as Environmental Engineering Studies and 
ascertain whether or not you can approve assessment credits under 
Section 77 (19). I would prefer not to record work on 221 claims 
until I have verification from you that such work can be considered 
appropriate for assessment purposes.

Is their method of apportioning the work from 266 to 221 claims 
done properly (ie - was the work done properly on all claims).

Thank you.

Scott Rivett
Mining Recorder
Red Lake Mining Division

SR/bat

R E C E S V E D
nv,c] i,^f^ft:nent Branch

[j

n c f r pu F;i\. L V- La v L.
"l

MIKING LANDi* StCTlCif

l -i. 0 41.0



Getty
Getty Canadian Metals. Limited Suite 1200, 150 York Street, "foronto, Ontario M5H 3S5-(416) 863-0487

September 14, 1983

Mining Recorder
Red Lake District
Ministry of Natural Resources
P.O. Box 324
Red Lake, Ontario
POV 2MO

Attention; Mr. Scott Rivett 

Dear Sir;

Enclosed is a Report of Work form for 221 mining claims in the 
Setting Net Lake and North Trout Lake Areas. Work credits are 
being applied for under Section 77(19) of the Ontario Mining 
Act (1980) . The technical reports have bec^n forwarded to 
Land Management Branch in Toronto, in duplicate.

Yours truly,

Marcia Mazurski
Geologist - Eastern Canada

Encl.

MM/dS
R H O !. A K G

/.'.I.'-JING DIV.

RECEIVED 
SEP l 91983

A.M. P. M



Geltv Canadian Melals, Limiieo \ Suite 1200. 150 York Street Toronto. Ontario M5H 3S5* (416) 863-0467

September 14, 1983

E.F. Anderson
Director-Land Management Branch
Room 6450, Whitney Block
Queen's Park
Toronto, Ontario
M7A 1W3

Dear Sir;

Re: Beneficiation work expenditures submitted on 221 mining
claims in the Setting Net Lake and North Trout Lake Areas

Enclosed are duplicate copies of two reports which cover the above 

mentioned claims. The work is being applied for under Section 

77(19) of the Ontario Mining Act (1980). Invoices and verification 

of payment are also included in duplicate. A copy of the Report 

of Work form is also included. The original Report of Work form 

is being sent to the Red Lake Mining Recorder.

Yours truly,

•t '. '- C/.

Marcia Mazurski
Geologist - Eastern Canada

Encls. 

MM/dS

R r: '. *A K 2

[l [i c e \ v s D
SEP l 91983

A.M.
•M"



Ministryot
Natural
Resources

Report Of Work
lr, . ^ (Geophysical, Geological,
Geochemical and Expenditures!

The Mining Act

Instructions: — Please type or prim.
—If number of mining claims traversed 

exceeds space on this form, attach a HM.
Note: - Only days credits calculated m jhp 

"Expenditures" section may be entered 
in the "Expend. Days O." columns. 

. Do not use shaded areas below.
"T ype of SurveyU)

Environmental Engineering Studies
Claim Holder (s)

Getty Canadian Metals, Limited
Address

Suite 1200-150 York Street, Toronto, Ontario M5H 3S5
Survey Company Date of'Survey (Trom sTtoT

Environmental Applications Group, Limited

tout Lake-M-2883 
Se tt ing Ne t Lake-M-2JL 9 9

'Prospector's Licence No.

T-890

Name and Address of Author (of Geo-Technica! report)

John H. Sparling, 114 Avenue Road, Toronto, Ontario

Total Miles of line Cut

M5R 2H4
Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same gno

Enter ?0 days (for each)

Man

Complete reverse sioe 
and enter total(s) hereTiTn"~-

/AIMING OIV.

* ECEtV

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other

Geological 

Geochemicai

Da V* Per
Claim

Geophysical

- Electromagnetic

Days per 
C|ajm

Note: Special provisions | Electromagnetic 
credits do not apply
to Airborne Surveys.

———
Magnetometer

Radiometric

Expenditures (excludes power stripping)
Type of Work Performed

Environmental Engineering Studie
Performed^ C..imU) Ontario Mining Act 

Sec. .7.1119)...... ^^

Calculation of Expend ture Days Credits 

Total Expenditures
Total 

Days Credits

S42, 939 .28
nstructions

Total Days Credits may be apportioned et the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date
13 Sept, 1983

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix | Number

KRL 1 526196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

Expend.
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Mining Claim
Prefix Number

KRL 526219

i 220

221

222

223

224

225

226

227

228

KRL 526850

851

852

853

854

855

856

857

858

859

j 860

861
Total number of mining 
claims covered by this 
report of work.

Expend.
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

221
For Office Use Only

Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

1 hereby certify that 1 have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

J4i—Mazurskij Getty Canadian Metals, Limited, Suite 1200-150 York Street.
*Date Certified , ( Certified by (Signature)

Toronto, Ontario M5H 3S5
1362 (81/9)



Assessment Work Breakdown

Man Days are based on eight (8) hour Technical or Line-cutting days. Technical days include work performed by 
consultants, draftsmen, etc.

Technical Days Line-cuttin

Expenditures:

Tailings Site Selections 

Environmental Investigation

Total

$ 8,466.42

43,216.15

$51,682.57

Work was carried out on 266 claims but is apportionately being 
applied to 221 claims.

S51,682.57 x 221

266 - $42,939.28

$42 / 939.28 -r ^IS/day ^ 2862 days



Ministry of 
.Natural 
Resources

On!?

Report of Work Pa 9e Two
(Geophysical, Geological, 
Geochemical and Expenditures)

The M ining Act

Instructions: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated m the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
T ype o f S urveyts'

Claim Holder's)

Township or Area

[Prospector's Licence No.

Survey Company

Name and Address of Author (of Geo-Technical report)

Date of Survey (from 81 to) (Total Miles of line Cut

i 
_ j Day l Mo. | Y r._j Dayjjylq^j Yr. i ^^

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other 

Geological 

Geochemical

Days per
Claim

Man Days

Complete reverse side 
and enter total(s) herp

Geophysical

- Electromagnetic

— -;—' " ~yTf~i7 f; Magnetometer 

V.r.iHO TV'. . p^joie,,^r* i- c r* i 'J': --.'J n c
l .^ L. V, - ' ^ . cfi-f, er

Days per 
Claim

A;-L- ——

Note: Special provisions j Electromagnetic 
credits do not apply
to Airborne Surveys. Magnetometer

Radiometric

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

Instructions
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date Recorded Holder or Agent (Signature)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix i Number

KRL 526862

i 863

864

865

866

867

868

869

870

871

872

873

874

875

876

877

878

879

880

881

882

883

884

Expend.
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Mining Claim
Prefix Number

KRL i 526885

! 886

887

888

889

890

891

892

893

894

895

896

897

898

i 899

900

901

902

903

904

905

906

907

Total number of mining 
claims covered by this 
report of work.

Expend.
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified Certified by (Signature)

1362 (81/9)



Ministry of
Natural
Resources

Ontari|

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

Page Three

The Mining Act

Instructions: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
T ype of Survey(s)

Claim Holder(s)

Address

Township or Area

Prospector's Licence No.

i

Survey Company

Name and Address of Author (of Geo Techntca report)

Credits Requested per Each Claim in
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Comple 
and entf

te reverse side 

\\. i ' 

li. l - /** '*i * j r F*1C U V* U

SEP1
A.M.
7)8i9|10illil2

Airborne Credits

Note: Special provisions 
credits do not apply 
to Airborne Surveys.

Columns at right

Geophysical Days per
1 Claim

- Electromagnetic

- Magnetometer

- Radiometric :

- Other

Geolog cal
L ...

Geochemical

Geophysical Claim

- El

/v
rt y- M

iV-fi
3 19K
i f T?r8

eciramaflnpTirj-

sgnetomt ter

diBrjJjtri

1

"S'lT-
L-'. . '

•aeerrfltn.il. a,
1 Days per 

Claim

Electromagnetic ]

Magnetometer

Radiometric

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claim(s)

Calculation of Expenditure Days Credits 

Total Expenditures

S -f-

Total 
Days Credits

lo -

Instructions 
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date Recorded Holder or Agent (Signature)

pate of Survey (from Si to) JTotai Miles of line Cut 

J Day J Mo. J Yr. j Day | Mo. | Yr.

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix Number

KRL 526908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

Expend. 
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

131

13

13

13

13

13

13

For Office Use Only
Total Days Cr. Date Recorded 
Recorded

Date Approved as Recorded

Mining Claim
Prefix Number

KRL 526931

932

933

934

KRL 602804

805

806

807

808

809

810

811

1 812

813

814

815

816

817

: 818 

819

820

i 821

Total number of mining 
claims covered by this 
report of work.

Expend. 
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Mining Recorder

Branch Director

Certification Verifying Report of Work
l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified Certified by (Signature)

1362 (81/9)



Ministry of
Natural
Resources

Ontad

Report of Work
{Geophysical, Geological, 
Geochemical and Expenditures)

Page Four

The Mining Act

Instructions: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of Survey(t) Township or Area

Prospector'1 Licence No.Claim Holder(t)

Address

Survey Company

Name and Address of Author (of Geo-Technicel report)

Date of Survey (from fii to) 

Day l Mo. | Yr. Day | Mo. \ Y r.

Total Miles of line Cut

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes ine cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

- Complete r 
and enter t

Airborne Crec

everse side 
Mails) here

1 — RTF"
lAININ

RECE
OPPj
Vti-1 '

A.M.

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnc 

- Magnetomete

'- - Radrometric 
i MV.i VH5-D 
W
Geochemical'5 '''

^SlOllOlH IW l'*!":-" '

Note: Special provisions 
credits do not apply 
to Airborne Surveys.

tic 

r

i
Electromagnetic 

Magnetometer 

Radiometric

Days per 
Claim

Days per 
Claim

Days per 
Claim

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Ctaim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

15 -
Instructions

Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date Recorded Holder or Agent (Signature)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

KRL

KRL
^'•*v' r 4. ' .

— ,'JI-.-~. * ' - - 

. )i ^ - ' '

fffc^m-ih-jilfa . 

•*^tArtfrf*-r-'

V . : , '

' '';1 '*. ':- 

v'A 'r -

Number

602822

823

824

542007

008

009

010

Oil

012

013

014

015

016

017

018

019

020

021

022

023

024

025

Expend. 
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Mining Claim
Prefix

KRL
, \ i .
i******-

.A1 ' l 

•KRL
*t#~i*. ~ . .

•ii',:-.,, .

-V'-- --

tf'i -'

KRL
•f, - ;,.
?;:.'f. 

'^••'•' '-g'-S-:.i
l??---; !^v'"l^J- "
'•^- i'"* -
•a*3~,i vm
IS;'

1^:-fe'
t*x' '
' !;:'V" ' 
•j* 'i,, .-i , -

"••lv t -. - '

Number

542026

031

032

033

034

580418

419

420

421

564116

117
118

119

120

121

122

123

124

125

126

127

Expend. 
Days Cr.

13
13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13
Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Certified by (Signature)Date Certified

1362 (81/9)



Ministry of 
^Natural 
Resources

Ontal

Report of Work Page F ive 
(Geophysical, Geological, 
Geochemical and Expenditures)

The Mining Act

Instructions: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Not*: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of SurveyU) Township or Area

Claim Ho)der(t) Prospector's Licence No.

Address

Survey Company

Name and Address of Author (of Geo Technical report)

Date of Survey (from Si to) 

Day j Mo. | Yr. Day | Mo. | Yr.

Total Miles of line Cut

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter total (s) here

, -•' — **]

Airborne Credits "^ iMfHNG
1 ** -

Note: slerisfprivisWis 
cridits do n&V&PP'ii

Geophysical

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological

"v s D i
Electromagnet!!

Days per
Claim

Days per
Claim

Days per 
Claim

Expenditure^ (MffBTu'TlFf' pUWei stripping)
Type of Work Performed ft

Performed on Claim(s)

Calculation of Expenditure Days Credits 
Total 

Total Expenditures Days Credits

S -H 15 =
Instructions 

Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
n columns at right.

Date Recorded Holder or Agent (Signature)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

KRL

^;.

1KRL

^•" } : ' ' ' '

SKRL 

JK'RL
ivi54.': •iU^''"- '"

y- v v
ft f"' ' '
"'" : ^H-; '

Number

564128
129
130
131
132
133
134
135
136
137
138
139

623204
205

623286

645209
210
211
212
213

Expend, 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13
13

13
13

13

13
13
13
13
13

Mining Claim
Prefix

KRLv1 i;-: 1 

V i -

/KRL

ite,,-Vf;.;..'i-.*:-'iv.'
ffi&r-
itjlt-tU *i;. :;,;- i '- •'•Tiit'i-.': ' •.' - ^-"'c;"
, ' ^S-.'i-j i 1 - -,-.gr;
^KRL

Number

645214
215
216
217
218
219
220
221
222
223
224

646219
220
221
222
223
224
225
226
227
228

623206

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13

12
12
12
12
12
12
12
12
12
12
12

Total number of mining 
claims covered by this 
report of work.

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying '

Certified by (Signature)Date Certified

1362 (81/9)



Getty Canadian Metals. Limited Suite 1200, 150 York Street, Toronto. Ontario M5H 3S5 - (416) 863-0487

September 14, 1983

Mining Recorder
Red Lake District
Ministry of Natural Resources
P.O. Box 324
Red Lake, Ontario
POV 2MO

Attention: Mr. Scott Rivett 

Dear Sir;

Enclosed is a Report of Work form for 221 mining claims in the 
Setting Net Lake and North Trout Lake Areas. Work credits are 
being applied for under Section 77(19) of the Ontario Mining 
Act (1980). The technical reports have been forwarded to the 
Land Management Branch in Toronto, in duplicate.

Yours truly,

(L -i.c i i c -C' -/T/a s^

Marcia Mazurski
Geologist - Eastern Canada

Encl. 

MM/dS



Getty
Getty Canadian Metals, Limited Suite 1200, 150 York Street, Toronto, Ontario M5H 3S5 -(416) 863-0487

September 14, 1983

E.F. Anderson
Director-Land Management Branch
Room 6450, Whitney Block
Queen's Park
Toronto, Ontario
M7A 1W3

Dear Sir;

Re: Beneficiation work expenditures submitted on 221 mining
claims in the Setting Net Lake and North Trout Lake Areas.

Enclosed are duplicate copies of two reports which cover the above 
mentioned claims. The work is being applied for under Section 
77(19) o f the Ontario Mining Act (1980). Invoices and verification 
of payment are also included in duplicate. A copy of the Report 
of Work form is also included. The original Report of Work form 
is being sent to the Red Lake Mining Recorder.

Yours truly,

Marcia Mazurski
Geologist - Eastern Canada

^: P1 4 1983 

Encls. MINING LANDS SE

MM/dS



Ministry ol
Natural
Resources

Ontario

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

The Mining Act

Instructions: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a l ist.
Not*: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of Survey(s)

Environmental Engineering Studies
Claim Holder(s)
Getty Canadian Metals, Limited

Set
thK 0fI^8ut Lake-M-2883 
ting Net Lake-M-2199

Prospector's Licence No

T-890
Address '

Suite 1200-150 York Street, Toronto, Ontario M5H 3S5
Survey Company

Environmental Applications Group,
Name and Address of Author (of Geo-Technical report)
John H. Sparling, 114 Avenue Road

J Date of Survey {from S* 

0^ | U. | 8^r. C?

, Toronto , Ontario

to) Total Miles of 

y 1 M5. |^r.

M5R 2H4

line Cut

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:
Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter total(s) here

n r" (f*- r i *
IV. tu l,- L 1 S

:-M Aft

MfWlf-iKi 1 /T M ri-
Airborne" Credits "~'" tf * *^^ i

Note; Special provisions 
credits do not apply 
to Airborne Surveys.

Geophysical

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnetic 

- Magnetometer

F r ?\
!*a*Rftdi* metric

- Other '
)0
'Geological 

Geochemical

'i..'... l I'l^ll'j

Electromagnetic 

Magnetometer 

Radiometric

Days per 
Claim

Days per 
Claim

Days per 
Claim

Expenditures (excludes power stripping)
Type of Work Performed

.Environmental Engineering Studiei
Performed on Claim(s)
as listed Ontario 

Sec, 77

Calculation of Expenditure Days Credits 

Total Expenditures

P42,939.28 *

Mining Act 
(19)

Total 
Days Credits

15 = J 2862

Instructions 
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date
13 Sept, 1983

lgrirJturi)

i/

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

KRL

Number

526196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

Expend. 
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Mining Claim
Prefix

KRL

KRL

Number

526219

220

221

222

223

224

225

226

227

228

526850

851

852

853

854

855

856

857

858

859

860

861

Expend. 
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13
Total number of mining 
claims covered by this 
report of work. 221

Certification Verifying Report of Work

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 

or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

M. Mazurski, Getty Canadian Metals, Limited, Suite 1200-150 York Street,
Date Certified y [Certified by {Signature)

Toronto, Ontario M5H 3S5
1362 (81/9)



Assessment Work Breakdown

Man Days are based on eight (8) hour Technical or Line-cutting days. Technical days include work performed by -^ 
consultants, draftsmen, etc..

Type of Survey

Technical Technical Day* Line-cutting 
Days Credits Days

X 7 = *

No. Of Days per 
Total Credits Claims Claim

~ -h s j

Type of Survey

Technical Technical Days Line-cutting 
Days Credits Days

X | 7 | * *

No. of Days per 
Total Credits Claims Claim-1

Type of Survey

Technical Technical Days Line-cutting 
Days Credits Days

X 7 = -f

No. of Days per 
Total Credits Claims Claim

— -S- =

Type of Survey

Technical Technical Days Line-cutting 
Days Credits Days

X 7 * - *

Expenditures: 

Tailings Site Selections $ 8 

Environmental Investigation 43
Total $51

No. of Days per 
Total Credits Claims Claim

S J- Z

, 466. 42 

, 216.15

, 682. 57

Work was carried out on 266 claims but is apportionately being 
applied to 221 claims.

$51 / 682.57 x 221 
266 = $42,939.28

$42,939.28 r jflS/day = 2862 days

W LANDi si0!C;,



Ministryof Report of Work Pa9e
Resources (Geophysical, Geological,

Geochemical and Expenditures)

The Mining Act

Instruction*: - Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Not*: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.

ryp* of SurveyU)
Township or Area

Cllim Holderdl
Prospector's Licence No.

Survty Company

Name and Address of Author (of Gco-Technical report)

Date of Survey (from Bi to) 

Day j Mo. l Yr. j Day | MO. | Yr.

Total Miles of lin* Cut

Credits Requested per Each Claim in Columns at right

W

Special Provisions

For first survey:
Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter total (s) here

p c r r ^ n
li i,, it,,., L It -J j

ON' 1 4 1983
Airborne Credits

' ' T4o\iisSpel;ifttptovilsfpnsl*[.\ 
credits do not apply 
to Airborne Surveys.

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnetic

- Magnetometer 

- Radiometric
?' *'':^V

•- - Other 
,* i,^ 
Geological

Geochemical

.f'Kt'rxWagnetic 

Magnetometer 

Radiometric

Days per 
Claim

Days per 
Claim

Days per 
Claim

Expenditures (excludes power stripping)
Tvp* of Work Performed

Performed on Clatm(s)

Calculation of Expenditure Days Credits 

Total E xpenditures

Instructions
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date R icord ad Hold jr or Ag( nt (Signature)

Certification Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

KRL
Number

526862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884

Expend, 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Mining Claim
Prefix

KRL
Number

526885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Total number of m ining 
claims covered by this 
report Of work.

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify t hat l have a personal and intimate knowledge of the facts set forth i n the Report of Work annexed hereto, having performed the work 

or witnessed s ame during and/or a fter i ts completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified Certified by (Signature)

1362 (81/9)



Ontario

Ministryof Report of Work Page Three
Natural ,~ , . , - . . , 
Resources (Geophysical, Geological,

Geochemical and Expenditures)

The Mining Act

Instructions: - Please type or print,
— If number of mining claims traversed

exceeds space on this form, attach a list.
Note — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of Surveyd) Tov

Claim Holdord)

Address

Survey Company Date of Survey (from 

Day | Mo. | Vr. |
Name and Address of Author (of Geo-Technical report)

vnship or Area

Prospector's Licence No.

a to) Total Miles of line Cut 

Day | Mo. | Yr.

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter total(s) here

RECCIV
Airborne tr.qdiu^ 'j ^ 'lO'-^ 

Note: Special provisions

/ilWfl^SJP^^RKI^1^
to Airborne SurtfeysV*1

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric

* Other
t!"-1 - F -^, 
Geological 
KVA itotr

Geochemical

:i
Electromagnetic

/" "i J r- f ;
•Ma^Aetorrvfeter 

Radiometric

Days per
Claim

Days per 
Claim

Days per
Claim

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claim(s)

Calculation of Expenditure Days Credits 

Total Expenditures

15

Instructions
Total Day* Credits may be apportioned at the claim holder'* 
choice- Enter number of days credits per claim selected 
In columns at right.

Date Recorded Holder or Agent (Signature)

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

KRL
Number

526908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930

Expend, 
Days Cr,

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Mining Claim
Prefix

KRL

KRL

Number

526931
932
933
934

602804
- 805

806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821

Expend, 
Days Cr.

13
13
13
13

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Total number of mining 
claims covered by this 
report of work.

Certification Verifying Report of Work

For Office Use Only
Total Days Cr. 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

i hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified Certified by (Signature)

1362 ( 81/9)



Ministryot
Natural 
Resources

Ontario

Report of Work
,- , . , - , . , 
(Geophysical, Geological,
Geochemical and Expenditures)

Page Four

The Mining Act

Instructions: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

- Do not use shaded areas below.

Type of Surveyts) Township or Area

Claim Holder(s) Proipector'i Licence No.

Address

Survey Company Date of Survey (from Si to 

Day l Mo. 1 Yr. Day j Mo. | Yr.

Total Miles of line Cut

Name and Address of Author (of Geo-Technical report}

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:
Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter total (s) here

E? ^ r K t^ t* ^, L , i
Airborne Credits

Note: Special provisions 
* , , r credits^do not apply 
** *t li So Wrb'torrie^ifv^l^S- -,

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnet c 

- Magnetometer 

- Radiometric 

- Other

Geocn^mfSaT

383
Electromagnetic 

Magnatpmete^
V^ t . \ j i (^ ' h i f

Radiometric

Days per 
Claim

Days per 
Claim

Days per
Claim

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claim(s)

Calc ulation of Expenditure Days Credits 
Total 

Total Expenditures Days Credits

S ~ 1 1 0 1

nstructions 
Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
n columns at right.

Date Recorded Holder or Agent (Signature)

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

JKRL-

KRL

Number

602822

823
824

542007

008

009

010

Oil

012

013

014

015

016

017

018

019

020

021

022

023

024

025

Expend. 
Days Cr.

13

13

13

13

13

13

13

13

13

13

13
13

13

13

13

12.
13

13

13

13
13

13

For Office Use Only
Total Days Cr. Date Recorded 
Recorded

Date Approved as Recorded

Mining Claim
Prefix

JSRL 1

KRL 

KRL

Number

542026/

031

032

033

034

580418

419

420

421

564116

117

118

119

120

m
122

123

124

125

____ 126

127
Total number of mining 
claims covered by this 
report of work.

Expend. 
Days Cr.

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Mining Recorder

Branch Director

Certification Verifying Report of Work
l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 

or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

Date Certified

1362 (61/9)

Certified by (Signature)



Ontario

Ministryof Report of Work Page Five
Re'sources (Geophysical, Geological,

Geochemical and Expenditures)

The Mining Act

Instruction!: — Please type or print.
— If number of mining claims traversed

exceeds space on this form, attach a list.
Note: — Only days credits calculated in the

"Expenditures" section may be entered
in the "Expend. Days Cr." columns.

— Do not use shaded areas below.
Type of Survey(s)

Claim Holder(i)

Township or Area

Prospector'* Licence No,

Survey Company

Name and Address of Author (of Geo-Technical report)

Date of Survey (from ft to)

Day l Mo. l Yr. | Pay | Mo. | Yr.

Total Miles of tine Cut

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:
Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter totalls) here

Airborne Credits f J P^ (T "
L t L1', \,"

Note: Special provisions 
credits do nqt qpply f 
to Airborne SurveVs.

ExpenditurVJWUufe rJoftx

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

h l V i: IJ
Electromagnetic

/, ifVO Ma.gneT9.rT!ifl}er

Radiometric

Days per 
Claim

Days per
Claim

Days per
Claim

fr&Kppiftgit f I OU
Type of Work Performed

Performed on Claimd)

Calculation of Expenditure Days Credits 
Total 

Total Expenditures Days Credits

S -j- 15 =

Instructions 
Total Day* Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
n columns at right.

Date Record* d Holder or Age nt {Signature)

Mining Claims Traversed (List in numerical sequence)
Mining Claim

Prefix

KRL

KRL

KRL 

KRL

Number

564128
129
130
131
132
133
134
135
136
137
138
139

623204
205

623286

645209
210
211
212
213

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13
13

13
13

13

13
13
13
13
13

M ning Claim
Prefix

KRL

KRL

KRL

Number

645214
215
216
217
218
219
220
221
222
223
224

646219
220
221
222
223
224
225
226
227
228

623206

Expend. 
Days Cr.

13
13
13
13
13
13
13
13
13
13
13

12
12
12
12
12
12
12
12
12
12
12

Total number of mining 
claims covered by this 091 
report of work. i ̂  -l

Certification Verifying Report of Work

For Office Use On!y
Total Days C r, 
Recorded

Date Recorded

Date Approved as Recorded

Mining Recorder

Branch Director

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifyins

Date Certified Certified by (Signature)

1362 (81/g)



September 13, 1983
THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD 
TORONTO. ONTARIO M5R 2H4 
PHONE: (416) 968-3684

Getty Canadian Metals Limited 
150 York Street, Suite 1200 
Toronto, Ontario 
M5H 3S5

Attention: Ms. Mazurski

Dear Ms Mazurski:

Re: Getty Zahavy Joint Venture - Environmental and Socio-Economic Studies

This letter is to confirm that Getty Canadian Metals Limited has paid in 
full all invoices submitted for environmental and socio-economic studies 
(dated from November 30, 1982 to August 30, 1983) as these pertain to the 
Getty Zahavy Joint. Venture -Favourable Lake Property.

Yours very truly,

THE ENVIRONMENTAL APPLICATIONS GROUP LIMITED

David A. Simms, B.Se., Ph.D. 
Project Manager

DAS:gc



November 30, 1982

Getty Canadian Metals Ltd. 
130 Adelaide Street West 
Suite 1100 
Toronto, Ontario 
M5H 3P5

Attention: Mr. S.R. Varley

THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD

Cont™ct No. 19786 BAG JOB NO. 258 INVOICE 2

PROJECT: TAILINGS SITE SELECTIONS

FOR SERVICES PERFORMED IN PERIOD 11 November l, 1982 to November 28, 1982

Labour:

a) Professional

J.H. Sparling 
B.D. Kalanda

b) Other

Graphics

Disbursements:

Printing 
Copying

17 hrs. x 54.53 = 927.01 
12 hrs. x 24.13 = 2 89.56

$ 1,216.57

3 hrs. x 17.46 ~ 5 2.38

52.38

26.25
3.20

29.45

THIS AMOUNT NOW DUE $ 1,298.40



fi^

rf November 30, 1982

Getty Canadian Metals Ltd. 
130 Adelaide Street West 
Suite 1100 
Toronto, Ontario 
M5H 3P5

Attention: Mr. S. R. Varley
THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD
TORONTO ONTARIO M5R2H4 ^PHONE:(416)968-3684 Service Contract N0.19788EAG JOB NO. 257 INVOICE 2

PROJECT: ENVIRONMENTAL INVESTIGATION

FOR SERVICES PERFORMED IN PERIOD 11 November l to November 28, 1982

Labour:

a) Professional

J.H. Sparling
D.A. Simms
B.D. Kalanda

b) Other

Graphics 
Typing

35 hrs. x 54.53 ~ 1 ,908.55
52} hrs. x 39.02 = 2,048.55
31 hrs. x 24.13 ~ 748.03

$ 4,705.13

8 hrs. x 17.46 = 1 39.68 
14 3/4 hrs. x 14.79 = 218.15

357.83

Disbursements:

Telephone
Copying
Travel
Courier
Supplies

16.13
42.80

101.00
5.93

128.72

294.58

THIS AMOUNT NOW DUE $ 5,35(7.54



December 31, 1982

Getty Canadian Metals Ltd. 
130 Adelaide Street West 
Suite 1100 
Toronto, Ontario 
M5H 3P5

Attention: Mr. S.R. Varley

THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114AVLNUC ROAD 
TORONTO. ONT ARID M5R2H4 
PHONE: (116)968-3684

SERVICE CONTRACT NO. 1 9788

EAG JOB NO. 2 57 INVOICE

PROJECT: ENVIRONMENTAL INVESTIGATION

FOR SERVICES PERFORMED IN PERIOD 12 November 29, to December 26, 1982

Labour:

a) Professional

J.H. Sparling
R.J. Kolomeychuk
D.A. Simms
B.D. Kalanda
G.S. Bowen

b) Other

Graphics

Disbursements: 

Copying

24 hrs. x 54.53 =
16 hrs. x 44.05 ^
20 hrs. x 39.02 =
24 hrs. x 24.13 ^
23 hrs. x 24.13 ^

1,308.72-^ 
704.80^ 
780.40^ 
579.12^ 
554.99iX

l hrs. x 17.46 = 122.22

21.40'

THIS AMOUNT NOW DUE

$ 3,928.03

122.22

21.40

^.071.65

CODE

FOR

B.R.V. JAN1419a3



December 31, 1932

Getty Canadian Metals Ltd 
130 Adelaide Street West * 
Suite 1100 
Toronto, Ontario 
M5H 3P5

Attention; Mr. S.R. Varley

THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD SERVICE CONTRACT NO. 19786
TORONTO, ONTARIO MSR 2H4
PHONE: (416) 908 3684 EAG JOB NO. 258 INVOICE

PROJECT: TAILINGS SITE SELECTIONS

FOR SERVICES PERFORMED IN PERIOD 12 November 29 to December 26, 1982

Labour:

a) Professional

J.H. Sparling
K.L. Yeager
D.A. Simms

b) Other

Graphics

Disbursements;

Telephone 
Copying

9 hrs. x 54.53
8 hrs. x 44.05
8 hrs. x 39.02

490.77^ 
352.40^ 
312.16 S

$ 1,155.33^

hrs. x 17.46 = 4 3.65

43.65^

5.71^i2.4o y
THIS AMOUNT NOW DUE

81

COMPANY... ,,.:7.......

S.R.V. JAN 14 1583
APPROVED FOR 
PAYMENT



Fffl
•January 30, 1983

Getty Canadian Metals Ltd. 
130 Adelaide Street West 
Suite 1100 
Toronto, Ontario 
M5H 3P5

Attention; Mr. S.R. Varley

THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD
TORONTO, ONTARIO M5R2H4 JMQ7RR
PHONE: {416) 968-3684 Serv . Cont..#19788 EAG JOB NO. 257 INVOICE 4-A

PROJECT: Environmental Investigations

FOR SERVICES PERFORMED IN PERIOD l December 29 to January 30, 1983

Labour:

a) Professional

J.H. Sparling
K.L. Yeager
R.J. Kolomeychuk
D.A. Simms
G.S. Bowen
B.D. Kalanda

b) Other

Typing

11
8

13
8
2
7

hrs.
hrs.
hrs.
hrs.
hrs.
hrs.

x
x
x
x
x
x

54.
44.
44.
39.
24.
24.

53
05
05
02
13
13

=
rr
- —

rr

—

r:

599
352
572
312
48

168

. 83

. 40

.65

.16

.26

. 91

s

ss

$ 2,054.21

li hrs. x 14.79 - 22.19

22.19

Disbursement

Copying 
Telephone

35.80^ 
6.93^

THIS AMOUNT NOW DUE

42.73

2,1193



THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED

114 AVENUF. ROAD 
TORONTO, ON! ARIO MDR 2H4 
PHONE: (416)968-3684 Serv. Cont.#19786

January 30,.1983

Getty Canadian Metals Ltd. 

130 Adeliade Street West 
Suite 1100 
Toronto, Ontario 
M5H 3P5

Attention; Mr. S. R. Varley

BAG JOB NO. 258 INVOICE 4

PROJECT: Tailings Site Selection

FOR SERVICES PERFORMED IN PERIOD
 l December 29, 1982 to January 30, 1983

Labour:

a) Professional

J.H. Sparling
K.L. Yeager
R.J. Kolomeychuk
D.A. Simms

b) Other

Graphics 
Typing

15i hrs. x 54.53
18 hrs. x 44.05
5 hrs. x 44.05

85 hrs. x 39.02

845.22
792.90
220.25

3,316.70

21 hrs. x 17.46 
20 hrs. x 14.79

366.66
295.80

$ 5,175.07

662.46

Disbursements :

^, .G 'O i vi r

Courier
Film
Maps and Publications
Copying

' CAMUIAK METALS, LIMITED•••••

APPROVED F C r! (\ X--'

., 
23.81^ 
3.75/ 

79.60^

THIS AMOUNT NOW DUE

S.R.V. F E B 14.1983

113.40



MAR l l

February 28, 1983

Getty Canadian Metals Limited 
130 Adelaide Street West 
Suite 1100 
Toronto, Ontario 
M5H 3P5

Attention; Mr\. S.R. Varley

THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD 
TORONTO. ONTARIO MSR 2H4 
PHONE: (A 1 6) 968 3684 SERVICE CONTRACT #19788 BAG JOB NO. 257 INVOICE 5

PROJECT: ENVIRONMENTAL INVESTIGATION

FOR SERVICES PERFORMED IN PERIOD 2 January 31, to February 27, 1983

Labour:

a) Professional

J.H. Sparling
R.J. Kolomeychuk
D.A. Simms
G. S. Bowen
M. Steckner

b) Other

Typing

Laboratory Services:

Fish 81 @ 34.50 = 2 ,794.50

Disbursements:

10 hrs. x 54.53 = 545.30^
2 hrs. x 44.05 ^ 88.10^
1\ hrs. x 39.02 = 292.65 S

12i hrs. x 24.13 - 3 01. 63^
24 hrs. x 17.46 = 419. 04 i/

Copying 
Courier

31.00
24.15

CODE r.

A PPI; GA-'f: D FOR 
PAYMENT............ A

$ 1,646.72

2 hrs. x 14.79 = 29.58 S

29.58

2,794.50

55.

THIS AMOUNT NOW DUE $ 4,525.95

v2 tr?'



THE E NVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD 
TORONTO, ONTARIO MSR 2H4
PHONE:(410)9683084 Service Contract #19788

April 30, 1983

Getty Canadian Metals, Limited
Suite 1200
150 York Street
Toronto, Ontario
M5H 3S5

Attention: Mr. S.R. Varley

EAG JOB NO. 257 INVOICE

PROJECT: Environmental Investigation

FOR SERVICES PERFORMED IN PERIOD 3 and 4 February 28 to April 30, 1983

Labour: 

a) Professional

J.H. Sparling 
K.L. Yeager 
D.A. S i nims 
G.S. Bowen 
M. Steckner

Disbursements:

Copying 
Air-photos

13 
l 
5

hrs.
hrs.
hrs. 

6 J hrs. 
3 hrs.

x 54.53^ 
x 44.05^ 
x 39.02 * 
x 24.13^ 
x 17.46'*

708.89^ 
44.05^
195.10
156.85 
52.38

54.00 ^
33.7rQS.i3-r

THIS AMOUNT NOW DUE

S 1,157.27

87.71

S l,244.98 iX~ ST

r\-
COMPANY.

CODE , .-.'...9.-.

APPROVED FOR 
PAYMENT

S.aV. 1 6 1983



THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE. ROAD
TORONTO.ON!ARIOMf,R2H4 c prv i rp r nntrartPHONE:(416)9603084 bervice contract

PROJECT: ENVIRONMENTAL INVESTIGATION 

FOR SERVICES PERFORMED IN PERIOD 4

Labour:

a) Professional

J.H. Sparling
K.L. Yeager
D.A. Simms
G.S. Bowen
J. Spiegel

May 30, 1983

Getty Canadian Metals Limited 
150 York Street 
Suite 1200 
Toronto, Ontario 
M5H 3S5

Attention: Mr. S.R. Varley

BAG JOB NO. 257 INVOICE 7

32
27

,™.Y (aHTY C ANADIAN METALS, IIMUViriKr. l .1——.———,____—i............——.••••.iiiiviuuiit*!.

hrs 
hrs

591 hrs 
28 hrs 
30

x 54.53 
x 44.05 
x 39.02 
x 24.13 

hrs. x 24.13

1,744.96 
1,189.35^ 
2,321. 69 

675.64^

S 6,655.54

b) -Other

Graphics 
Typing.

hrs. x 17.46 = 148.41 
hrs. x 14.79 ^ 73.95

"

222.36

l - water level recorder
6^ months 0 S150.00 per month 

l - mechanical weather station
6i months P S200.00 per month

975.00 *
.s

l,300.00 i/
2,275.00 i/

Copying 
Courier

27.40*/' 
5.62^'

THIS AMOUNT NOW DUE

33.02

, 185^92

S.B.V. 7 1983



JUL l l 1983

THE ENVIRONMENTAL 
APPLICATIONS G ROUP 
LIMITED

July 7, 1983

Getty Canadian Metals Ltd,
Suite 1200
150 York Street
Toronto, Ontario
H5H 3S5

Attention: Mr.. Js.Jji. Varley 

Dear Mr, Varley:

Enclosed is our invoice for services performed from May 30 
to June 26, 1983, related to environmental investigations for the 
?ahavy Project.

These charges relate primarily to time for meetings and 
correspondence spent by Dr. Sparling, as well as preparation 
of fie environmental baseline report for the site by our pro 
fessions! staff. This report is now essentially complete and 
will be in your hands this week.

Please feel free to contact us regarding any aspect of the
project.

Yours truly,

THE ENVIRONMENTAL APPLICATIONS 
GROUP L1MTIED

K. Lewis Yeager 
Vice President

KLY:gc 
End.

THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD
TORONTO, ONTARIO U5R2H4 Sprvicp fnnt PHONE: (416) 966 3684 ierVICe Ulflt.

June 30, 1983.

Getty Canadian Metals Limited, 
150 York St., Ste. 1200, 
Toronto, Ontario. 
M5H 355

AU.:^

EAG JOB NO. 257

PROJECT: Environmental Investigation

FOR SERVICES PERFORMED IN PERIOD 6 May 30 to June 26, 1983

INVOICE 8

Labour;
a) Professional

J
K
R
D
B
0

H.
L.
J.
A.
D.
M.

Sparling
Yeager
Kolomeychuk
Simms
Kalanda
Spiegel

33
184
3ij

75
10
31

hrs.
hrs.
hrs.
hrs.
hrs.
hrs.

t.
x
x
x
x
x

51.
44.
44.
39.
24.
24.

53
05
05
02
13
13

1,799
814
154

2,926
965
748

.49V

.93',,
,18v/
,50v/
.20^,
.03 i'

b) Other

Graphics 
Typing

IS's hrs. x 1 7.46 - 288.09 
28 hrs. x ! 4.79 - 414.12

Meld Equipment Rental: l water level recorder

7,408.33

702.21

150.00

Courier 
Copying 
Telephone

19.70 * S
30.80 S .
3.63 J

THIS AMOUNT NOW DUE
.—51-J.3. v 

S 8,314.67
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THE ENVIRONMENTAL 
APPLICATIONS GROUP

Getty Canadian Metals, Limited 
150 York Street 
Suite 1?0 
Toronto, Ontario 
M5H 3S5

Dear Mr. Varley:

SS-.SK3.sS

August 16, 1983

Yours very truly,

THE ENVIRONMENTAL APPLICATIONS GROUP LIMITED

David A. S i mis, B. Se., Ph. O 
Project Manager

DAS: gc

l 8 P53

S.R.V. AUS 1^1983

July 31, 1983

v C a "ldian Meta 's. Limited 
York Street, Suite 1200

Toronto, Ontario
M5H 3S5

THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD 
TORONTO. ONTARIO M5R 2H4

EAG JOB NO. 257

PROJECT: ENVIRONMENTAL INVESTIGATION "^7" 

FOR SERVICES PERFORMED IN PERIOD l June 27VC Ju ly 31, 1 983

INVOICE 9

Labour:

a) Professional

J.H. Sparling
K.L. Yeager
D.A, Simms
B.D. Kalanda

b) Other

Graphics 
Typing

^0 hrs. x 54.53". 2,181.20
20 hrs. x 14.05'- 881.00
52 hrs. x 39.02'" 2,029.04
H hrs. x 24.13'* 265.43

t 5,356.67

21 J hrs. x 17.46 
18 hrs. x 14.79

375.39
266.22

i 0̂Jl^toi^Servk(K: COMPANY 

l - water samples (driikVng)' 
lJ C '- ;:

CFITY CAflAOiAil METALS, LIMITED

r -r-.r. .

Rental

l - water level recorddr AP: ' r(:)VE- Li ro"
l PAYMENT

Disbursements:

Travel 
Courier 
Photos 
Copying

641.61

69.50

150.00

579.00
4.80

16.09

THIS AMOUNT NOW DUE

S.FIV,

-108,69 

J 6,926.47



THE ENVIRONMENTAL 
APPLICATIONS GROUP 
LIMITED
114 AVENUE ROAD 
TORONTO, ONTARIO M5R 2H4 
PHONE: (416) 968-3684

August 30, 1983

Getty Canadian Metals Limited 
150 York Street, Ste. 1200 
Toronto, Ontario 
M5H 3S5

Attention: Mr. S.R. Varley

PROJECT: Environmental Investigation
s

FOR SERVICES PERFORMED IN PERIOD 8 August l to August 28, 1983

Labour: 

a) Professional

J.H. Sparling 
R.J. Kolomeychuk 
B.D. Kalanda 
J.M. Spiegel

9 hrs. x 54.53
l\ h rs. x 44.05

13J hrs. x 24.13
4 hrs. x 24.13

490.77
66.08

325.76
96.52

b) Other

Graphics 
Typing hrs. x 17.46 * 26.19 

hrs. x 14.79 * 199.67

979.13

Field Equipment Rental:

l water level recorder @ S150.00 

Disbursements:

Copying 
Courier

98.00
16.85

THIS AMOUNT NOW DUE

A^frt 6\''ED'T6'n'""'"^^"'^'
PAYMENT,,.,,.,..,,,,i,?ij7^Tuiii

/"riiiiiii

225.86

150.00

114.85 

S 1.469.84

S.R.V. SEP 141983


