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.PREFACE

The following report was prepared for Western Mines Limited of Vancouver, B.C. as the
Initial Environmental Evaluation for their proposed Great Slave Reef mining project near

Pine Point, B.C.

This report was prepared under the direction of Beak Consultants Limited, Vancouver,
who also coniributed the following feam: lan Robertson - Project Manager; Birds and
Mammals; G.A. Nieminen, P. Eng. - Climate and Air Quality, Hydrology and Water
Quality; J.A. Howell - Geology and Soils; D.A. Fernet -Aquatic Flora and Faung; A.l
Moody - Vegetation. The Social and Economic section was undertaken by Mr. AL.P.
Horsman of A.L.P. Horsman and Associates. Western Mines contributed the sections on

Project Rationale and Project Description.

i

The assistance of many people from both the Federal Government and the Government
of the Northwest Territories in providing information used in this report is greatly
appreciated. They are listed in Appendix B. The cooperation of Western Mines personnel

has made our task much easier.

Further environmental information is being collected at the present time. In addition,
further definition of project plans is anticipated. Therefore, when appropriate, further

supplements to this report will be prepared.

Report Preparation Coordinated By:

%’}’f/v /ﬂ/%/b/ézﬁﬂ

Tan Robertson, M.Sc.
Project Manager

Approved by:

J.D. Ganshorn
JManager, Pacific and Yukon Divison
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1.0 OVERVIEW SUMMARY
i.1 Introduction

Western Mines Limited has been exploring the arec bei;veen the Buffalo River and Hay
River just south of Great Slave Lake since 1975: ng 'o"ébodles have been identified and

are known as R190™ard X25. While exploration is com‘mumg, Thy/}compcny now@'to

develop a mine at the R190 mineralization. This report has beéefn Pr ep\i'ed to provide the ’

information available on the Great Slave Reef Project, in terms of* q&r‘l outline of the
project as proposed to date, a review of existing environmental and socio-economic
conditions, and a preliminary environmental and sgeio-economic evaluation of the

Vsl S
effects of the proposed project development. As. ’Wesfem Mines Limited wishes—to

proceed with the project, it is anticipated that ﬁsubsequen’r discussions wufh the

government and other parties will define areas of concern-;ggyd allow development of

programs to meet those concerns and licencing requirements.

1.2 Project Rationale

Development of a mine at the Great Slave \'""Rgef Project would provide a further

economic base o the Hay River and Pine Point region of the Northwest Territories by
(C ik
means of additional em;o!(J),fn’lenff'x oppor?unmes, benefits to local and regional commerce

g EComenee Lo

and government revenue.

1.3 Project Description

T g A hP EB g™
Present-develcpment plans &:ﬁe to exploit the reserves of lead-zinc ore at the Ri90
& ;

orebody. An undergroynd miinng operation presenﬂy‘opp‘;eors the most cost effective.

Ore extracted would bé“‘siggkpiied and shipped to other mine-milling operations for

processing. Since no processing of ore is planned on site, tailings disposal facilities will

not be required. Except for a camp facility during mine construction, no permanent

housing accommodation is planned at the mine. Employees would live in Pine Point or
Hay River and commute daily o the mine site. Because the mineralization zone is
located in a geological formation containing considerable groundwater, mine dewatering

will be necessary, similar to operations at Pine Poinf Mines Limited at Pine Point. It is

Kah66 -]-
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proposed to dispose of mine dewatering waters into lowland areas north of the mine
where they can dissipate back into the ground without runoff into local creeks and rivers

with identified or potential resource values.

1.4 Existing Environment and Resource Use

The study area is located within an extensive stand of mature Gnd possibly over-mature
boreal forest. Two main drainages, Buffalo River and Twin Creek emptying into Great
Slave Lake comprise the existing area of exploration. Th’é Tormer is important to
fisheries, serving as an important fish migration route. There is ‘cﬂxw co\g%mercml fishery
for the Buffalo River run of inconnu. A sports fishery has developed in Polar Lake

stimulated by residents of Pine Point. i

- \“'\. ﬁ{:
There is bird life typical of the boreal forest, and The“"éaﬁp’rh shore of Great Slave Lake
appears to be an important concentration site for birds on migration. Woodland caribou
and moose are the chief ungulates in the study area, but none of the large mammals are

very common in the study area. Hunting’ cmd?eftmppmg are a minor concern in the study

N
<5»<"

The exploration area lies close to the road, and’ rail finks between Hay River (pop. 3,500~
4,000) and Pine Point (pop. I ,200-2 ,000) provide easy access to them and the services
they prov:de. Native indlans are :; sngmflcom‘ component {approx. 20%) of the population
with the Hay River Band belng The*mosﬁsrgmﬂconf local Indian organization.

Ty

Both centres have experlenced a recent population declme and Thus tend to offer

services which coyld occomngodm‘e a greater populafion.

1.5  Environmental Impacts |
Sy

At present, development plans for the Great Slave Reef property are modest with no on-

site processing contemplated. The primary impacts consist of: i} ‘disturbance to the
terrain and resulting habitat alteration, and ii) discharge of upwards of 30,000 gpm of
groundwater during the continuous dewatering operations, and related impacts, should

the drawdown cone extend through the overburden.

KU466 - 2
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Specifically, site development will involve some disturbance to the terrain, but the
possibility of significant erosion is small if careful mining procedures are followed.
Vegetation will also be locally disturbed, and revegetation may be necessary if
vegetative cover is removed from too extensive an area. lmpacts on vegetation may
occur in bog areas receiving pit dewatering discharges. More remote is the possibility
that the drawdown cone will extend through the overburden leading to likely die off of

the forest in the effected area. Pump tests are presently determining this possibility.

fmpacts on terrestrial birds and mummals are considered To'ﬁbes;shgh'l' and relate to
habitat changes near the development site. However, such impac’fs could become f

significant if this modest disturbance is accompanied by harassment from the mine é@)@b‘f’

or the general public attracted to the site by improved dccess.

c A
The fate of the pit dewatering discharge and the exfen"r(j; the drawdown cone have a
major impact potential to fish and aquatic birds and mammc:!s-) The prnme concern is the

Buffalo River drainage and the sports fishery at Polar Lake.

1.6 Mitigating Measures - ﬁm

The principal mitigation measures are efforts di":;égcfed at providing better definition of

possible impacts. The chief one _concerns the areal extent of the drowdown cone, the
results of which should be known this year, 1980. This will help determine impacts on
wetlands and vegetation on ?*r\hewsurfocef Surface water investigations should be .
maintained on a seasonal basis and’ th%crddmon of a few stations should be considered.

Pit dewatering effluent should be discharged into bog rather than fen habitats.

To maintain the uesfhehc quc:lrrles of Polar Lake environs, consideration should be glven

to moving the mine fcxm]mes c!oser to the R190 orebody.

W

Backfill for mined out areas will come from nearby lacustrine deposits. Although there
is an abundance of raised beaches and till ridges in the areaq, extensive disturbance might

require substrate rehabilitation in addition to some planting.

Exploration will expose wildlife populations to the potential of greater hunter pressure.

As a response, hunting should be discouraged and guns prohibited at the camp except

K4466 3-
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under the control of the mine manager, and used only fo protect the site from nuisance

animals such as bears. Means to discourage nuisance animals are discussed:

1.7 Residual Impacts

Residual impacts are not believed fo be great. They include: i) habitat alteration near
the mine affecting terrestrial flora and fauna, ii) habitat change in the boggy areas used

for pit dewatering discharges.

KLAEE b
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2.0 PROJECT RATIONALE T L /] o

: Lt of . .
Ve 154 JJ/"'/L %S
2.1 Declaration f ¢f _ 0’""{/ i
l {

This preliminary environmental evaluation is restricted to consideration of the potential
environmental and socio~economic effects resulting from the development of a lead-zinc
mine and support facilities by Western Mines Limited af a site soOTh of Great Slave Lake
west of the Buffalo River in the Northwest Territories. éyﬁecﬂon 3.0 ouﬂmes the

description of the proposed development.

The intent of this environmental evaluation is to review the environmental information
available for the area with a view to assessing its odequocy, the need for furfher studies -
and to present a report for discussions with governr:ﬁe&‘ht gnd regulatory agencies. These
discussions woufd identify areas of concern to the regu!c;fory agencies; programs to be
undertaken in paralle] with pre-operation phases of the prolecf and, programs aimed at
evaluation and resolution of long-term pofential concerns: e.g., effluent qualities and

a“‘w

quantities, and vltimate site reclamation or® obcndonmegf plans.

This report has been prepared using exxs’rmg guxdellnes for preparing preliminary or

k)
initial envnronmen’rol evaluations for mining developments.

%
N

).
P

2.2  The Need

Western Mines Limited has been exp!onng the area of the proposed m;ne deve!opmenf
oe'ly < Serst hnavic 7
for several years. f*’fhr&pomf two significant es, of lead-zinc mmerohzo?lon
have been ldenhgs A \ fdme orebody at site RI190 appears to be of sufficient
size and quantity 1o econom;cq!ly justify a@ mining operation in which the ore would be
transported e!sewhere “for ; j,processmg At present, insufficient reserves have been
identified to warrant an on-site ore processing plant. The development of a mine would
provide a further economic base for the Hay River-Pine Point region and the Northwest
Territories in general. In addition to providing additional direct employment opportuni-
ties to people of the area, the development would benefit local coniractors, business

owners and the general regional economy and government revenue.

K&hb6 _ -5
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There is a need as well to develop the underground mining technology for recovery of the

types of orebodies that exist in the area being explored. Development of the RI190

orebody will require mine dewatering similar to that utilized at Pine Point, however,

mining would be underground rather than open pit 5 1 ] W{:,):{
e . .
' ,&WM f vt b st €%

/% g 4 4] w1,

2.3  Alternatives

ﬁ"’

The alternatives available to Western Mines Limited other Th{qﬁ? not proceeding with a

mine development as described in Section 3.0 are as follows:

a)  Delay development until a larger orebody is found to justify a mind-mill complex,

The probability of significantly larger orebodies being found is possible but is
P 7y

considered low. & ﬁ? ‘
Sy, e

b)  Develop a mine at bofh the RI190 and X25 orebodie A\’”\The X25 orebodx smaller

-

than the R190 mineralization and the economics of development are considered

less atiractive at this time. Deveiop{nent of the X25 orebody may be possible a’r

‘“«,

some time in the future. N A
A4

2.4, Associated Projects ' x%

At the present time, Wes’rern Mmﬂxés Limited is continuing to explore in the AX Claim
Group (Great Slave Reef Pro;ec:’rlwand«mnv the WD and BES Ciaim Group (Wes‘r Reef
Project) for additional mmemhzaﬂon The environmental and socio-economic effects
of further dlscoverles cmd developmenfs resulting therefrom cannot be identified at this

. Hime.

If a proposal by o‘ther is lnm ed to increase output of the Talston River power project
5\%\ proj

for the purposes of suppl‘wng more power to Pine Point, as well as introducing hydro
power to Hay River, a powerline corridor through the area of the Great Slave Reef
Project may result. Environmental aspects of this possibility are not examined in this

report.

S e o Ao *@7 £
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3.0 PROJECT DESCRIPTION

e T e

This summary describes the most likely mmmg concepti}:s viewed by thewrminesgrager

at this time. Economic feasibility of this concepf is under mveshgohon and results
should be known in 1980. & veM of {leal

3.1 Development Concept

The Great Slave Reef structure has been shown to be a conhnuchom f the ore bearing

<,‘.?‘

structure at Pine Point Mines Limited. Historically this structure has ‘Contained many
scattered, relatively small lenticular lead zinc deposrrs. Several mineralized deposits at

Western's Great Slave Reef property ranging from 90 000 mhetric tons to 900 000 metric

tons have been located to date. %%;

i)

The deposits are overlain by dolomite, shale and overburden with an average depth of 130
metres. The dolomites which host the Ieudngnc mineralization are very permeable and

‘would require extensive dewatering prior to’ mlmng TRy

™

h¢

The Ri90 orebody would be mined first as a pii%f situation in order to verify technical

and economic feasibility of deep mining in this area. Favourable results coupled with
s

delineation of further reserves by d:c:mond drilling could lead to subsequent larger scale

production. "*‘«.,

Development of the RI30 orebody would require the drilling of approximately 15 to 20
wells. Required grogfidwater discharge is at present estimated to be a minimum of 1.9 -

; 3
cubic metres perfSecond (30, OOO US gallons per minute). Estimated pumping time is five

years - two years f‘o" mn‘mlﬁewm‘ermg and mine development and three years for the
%a,.
actual mining of the orebgydy. Water would be discharged into an appropriate swampy

areqQ.

Access to the mine would be attained by sinking a vertical shaft to the 200 metre

horizon. In addition, a vertical ventilation shoft would be bored.

Kh466 ' -
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Facilities constructed on-site during the preproduction period would include the shaft
headframe, hoistroom, 5 MW diesel power plant, compressor room, change house, backfill

plant, mechanical and electrical shops, offices, warehouse and storage area.
Consiruction crews and mine staff would be housed in either Pine Point or Hay River and

bused to the work site. There are preliminary indications that Pine Point Mines Limited

has spare bunkhouse capacity which could be rented or purchased.

3.2 Orebody

v '7.
~ The R190 deposit contains some one miilion tons of peck containing 18 percent combined -

lead and zinc. Seventy-five percent of this shouldibe recoverable by normal mining

methods. f?
m.. ,J
\\
3.3 Mining o,

The RI190 orebody would be mined underground by a mechanized cut and fill mining

method. Drilling would be done by jumbo mounfed dfitls and broken ore transferred by
rubber tired diesel equipment. Run of mine oré would be hoisted to surface via the main
service-production shaft. Approximately 20 OO%meTr!c tons of ore per month would be

mined. Mined oui areas wou!d be backfilled with a sand-cement mixture. Sand would be

obtained from a gravelly rldge nearﬂhe mine site.

\‘ &

WJWW

Ore would be stockpiled on surface” pendmg a decision to go fo lorger scﬂ!e production or

to truck and sell it to a custom mill. .

3.4  Processing and Tailing Disposal
Eb;hs E(Q\JW

No mineral processing is envisioned on-site during mining of the R190 orebody, There

would therefore be no tailings disposal problem.

KALRE -8-
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{% 3.5 Mine Producis
The mine would produce run of mine ore.

3.6 Miscellaneous Waste

Estimated waste rock at the R190 site from preproduction deve g’pmen"r would be 15,300

cubic metres. Very little waste rock would be mined aﬂg}/ th

%‘nmq! preproduction

period.

The other source of waste material is groundwater déifsf?:harged by dewatering operations.

Groundwater would be difched to discharge areas. x*xThxs process represents a potential

water quality problem and is discussed at length in Sechon{%

3.7 Supporting Industrial Services and Associated Projects

,%5’3%%':\ n v
The heaviest use of supporting industrial se?"\ifvjceyﬁoul’c'f’ be during the consiruction stage

when local contracting firms would be inéifed to bid on specific projects. [t is
anticipated that supplies would be shipped vio‘r“i;?aii to FHay River or trucked from the

distributor directly to the mine.&i%. Possibly a local trucking firm would be contracted

to haul ore to a custom mill.ég:%{

Housing would have to be provide\fié‘\fn%one of the adjacent communities. The details of

this have yet to be worked out but serviced lots are available in Pine Point and Hay

River. Western wobld prv de some form of financing for home consfruction. Bunkhouse

accommodation f’fg cons?rucf{on crews would be utilized during the production stage for

single men.

In the event of a later decision to expand to larger scale production, including a
concentrator, it would be desirable to obtain eleciric power from a public utility and use
the company power plant for emergency standby power only. This source of power is not

available at present.

Kabe6 : ~9-
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3.8 Hazardous Materia!l Control

Since in the present concept, no mineral processing is envisioned on-site, there will be no
requirement for process circuit reagents. Fuel storage, explosives and other materials

would be stored as required according to government guidelines and regulations.

3.9 Construction Detuails

All buildings would be consfruc’red at the R190 site and would be of m&fol consiruction. -
Waste rock from the preproduction period would be used for fill in the p!onf area and if
suitable for road construction. There is additional sqnd and grave! available on-site.

Wherever possible, buildings would be under one roof{fgonserve heat.

3.10 Abandonment

All legal requirements concerning cbandonmenf would be fulfilled. All enirances to the

underground mine would be sealed off. There )vould»rbe minimal disturbance through
AN
waste piles due to the small volume of waste rock

\E"X
3.11 Energy Conservation
ﬁ“”%i
,:
The mine and facilities would\!be s-designed with cost effective energy conservohon

measures In mind to reduce fuel reqwg:mem‘s. Waste heat from ‘rhe power plant would

be utilized for heating.

3.12 STde,;-‘%reu v&%

The primary study qre;‘“'tsbggunded by the Buffalo River to the east, Twin Creek to the
west, Great Slave Lake to the north and Highway No. 5 fo the south as shown in Figure
3.1

lhtAA S0
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4.0 DESCRIPTION OF THE EXISTING ENVIRONMENT AND RESOURCE USE

4.1  Climate and Air Quality

4.1.1  Precipitation And Evaporation

Data on the main forms of precipitation (rcm and snow) in Thef%roposed mine site area
from Atmospheric Environment Service (AES) for Hay Rive ﬁndspme Point averaged to
represent conditions at the site are shown in Table 4.1-1. A day W1Thmg‘1easumble rain is
one where /100 of an inch or more has fallen, and a measumble'snngfall day is one
where 1/10 of an inch or more of snow has fallen. A d"hy with measurable precipitation is
one where 1/100 of an inch of water equivalent is recorded?
| g

The area annual loke evaporation and evapoiranspiration ?§ ‘about 40 cm/yr and 25 em/fyr
respectively (Hydrological Atlas of Canada).

m@w
Tablode.1 I i

o £
'6' s

Precipitation and Evop‘omﬂon Summary

Mean Precipitation (Total Anrual) ecm 34.2
Mean Precipitation (Mean J\gorﬁﬁ“ﬁ’)‘% cm 2.8
Mean Rainfall (total annual) ™ ;;‘év . . cm 8.6
Mean Snowfall (total annual) mg% Y - _ cm - I61.0
Days with measurable precipiTcTion?%Bfal annual) ~ om _ 99.0
Days with measurablesprecipitation (mean monthly} cm 8.3

Annual Evapotradspiration * cm 25.0

These data indicate Tho’r»b'?t:i}e[ proposed site can expecT measurable precipitation approxi-

mately 27 percent of the time on an annual basis.

The month of August contributes the highest monthly rainfall with November having the

highest monthly snowfall and overall precipitation throughout the year.

Kih466 -12-
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4.1.2 Temperature and Frost

The following temperature and frost conditions for the proposed mine site are averages
of compiled data from Hay River and Pine Point. (AES 1941-1970) '

Table 4.1-2 f
Temperature and Frost Summory 4
J F M A M ffs\ 0O N D Annual

Mean ‘%

Daily -28.2 -20.8 -14.2 -6.1 5.9 12.4 16.0 14.6 7.2 1.2 -9.1 -18.5 -3.3
Tempoc
Days
of * 31 28 31 28 18 \”»»\0 %0 22 30 31 229
Frost ’

* Frost occurs when the minimum recorded temperature i \§~O 4°C or less, i.e. when the

minimum temperature, rounded off, is 0°C or less.
4.1.3 Fog P

A day with fog is one where visibility was reduégd to less than one kilometre at any time-

during the 24 hour period. Table 4.1-3 shows mean monthly and annual number of days

with fog and ice fog. Thgf mes are taken from approximately 25 years of data

compilation and because no dcr‘rcf |sé available for the exact proposed mine location, they

are an average of recorded data fromg;oy River and Fort Resolution. (Hemmerik, 1971)
Table 4.1-3

Fog Occurrence

J A M J J A 5 0O N D Annual
Mean
Monthly 2.1 LI 0.9 09 .4 L3 1.0 L3 L4 2.2 21 1.6 i7.2
Days With ' :
Fog
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The actual jamount/ of fog occurrence at the mine site would be somewhat less than this
as the data esent locations near the Great Slave Lake where fog formation would

more readily occur.

4.1.4  Rain Intensity

Rainfall m’rensffy for the area under consideration is best c1/prox1mafed by the data

Rainfall intensity is a

provided by the Atmosphere Environment Service for Hay Rsve 5
measure of the probability of a specific amount of rain per unit’ of\%}:me. For example, .
from Figure &.1-1, the once in 10 year - 24 hour rainfall intensity T %:;.mdxcofed to be
2.3 mm/hr. This type of storm is frequently used o fzze mine surface dralnage sediment

conirol facilities.

4.1.5 Surfa_ce Winds

Extensive wind data detailing speed, drrec’rtons, and frequency has been recorded for Hay
River and Fort Resolufion between 1955 0%‘*?972 Wind roses in Figure 4.1-2 were
generated using the average value of the Tq{%sources for wind direction and frequency
but only Hay River data was used to il!usfr&}\\e wind speeds. The average annual wind
speed (all directions) for the proposed mine sité is approximated to be 11.5 km/hr. The
strongest surface winds occur %{%] the west-northwest 1o the north-northwest sector at
about 15 - 16 km/hr (cmnua! Mﬂge} Te predominant winds in the area occur from the

east to east-northeast and from fhe norTWesf.

4.1.6 _Meteaorology
4 Y

&

Mixing Heights éh‘d\!nversion'é

The "mixing height" cor?ﬁ:epf is founded on the principle Tho’r‘heof transferred to the
atmosphere at the earth's surface results in convection, vigorous vertical mixing, and in
the absence of moisture, the establishment of a dry-adiabatic lapse rate. During
precipitation the afterncon mixing heights are lower than under non-precipitation

conditions. Precipitation conditions were not considered in this report.

KO466 ~14-
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When considering air pollution cpisodes,>i1‘ is important to know the extent of vertical

mixing during the daytime when mixing is normally maximized. Nighi-fime mixing
layers in the open-rural areas, such as those under investigation, are usually close to
zero, being replaced by ground based temperature inversions. The closest source (to the
site) of mixing height and mixing wind speed data is Fort Smith. Using information from
stations across Canada of similar latitudes and longitudes, Porielli (1977) plotted
isotherms representing seasonal mixing heights, mixing layer wind speeds, and mixing -
layer ventilation coefficients. Table 4.1-& shows the seosopcﬁ variations -ond annual

averages of these. ég“f >

Table 4.1-4

£ ¥
Seasonal Mixing Heights, Mixing Wind Speeds, and Miking Layer Ventilation Coefficients

R Ventilation
Mixing Layer Coefficients
Mixing Heights (m) - Wind Speeds (m/s) (mzls)
- | S
Spring 5 ‘ 5400
Summer h 5.5 7700
Autumn 5 3200
Winter 3.5 1000

Annual ﬁéq%x | 4.5 o 5600

* Average afternoon maximums

The mean mixing layer wind is calculated by averaging the wind speeds observed at a
number of levels through the mixed layer. For the proposed site, annual value is about

4.7 mfsec based on interpolation of the data available for the region.

KL ~17-
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Mixing Layer Ventilation Coefficient

The product of the mixing height and the mean wind speed in the mixed layer is referred
to as the "ventilation coefficient”. It can be interpreted as a ventilation or dilution
factor so that the greater the ventilation co-efficient, the more able the atmosphere is

to disperse pollutants.

4.1.7  Air Quality

Guidelines and Regulations

Currently, the Northwest Territories does not havez‘{gulo’uons governing the release of
pollutants into the atmosphere from stationary or nc;n—s’rg’nonary sources. They also do
not have regulations covering the ambient air quality of ’rh% Territories overall. . They
have adopted the Depariment of the Environment - Arctic Mining Endus"rry Emission
,ijecﬁves but to date they remain only

guidelines and objectives. The cppropr:m‘mvcluea from these documents are listed in
Tables 4.1-5 and 4.1-6. *\

Guidelines and the National Air Guohfyy,

Existing Air Quality

No information on ambient alr'«quall.ty in jhe proposed mine site area is available at the
present time. The nearest Gmblenf‘*mr surveillance station, for which data is available,
is located at Yellowknife. Because of the degree of industrialization in that areq, it is
felt that the data mﬁ“ﬁ%‘qj be reflective of the air quality characteristics of the area
near Western Mirj"%_as opemﬂc;{i‘i_s.

.
4.2 Geology and Soils

The geolegy and soils portion of this report is bésed on a review of the literature and
examination of aerial photographs of the study area. Because this is an initial
environmental evaluation of the areq, detailed mapping of the surficial deposits and soils
has not been included. Instead, descriptions and conclusions are based primarily on

existing information.
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Table 4.1-5

Arctic Mining Industry

Source Emission Guidelines

Contaminant o Emmission Rate

Particulate Matter 0.040 gm/m3 (0.017 gmms/ﬁ )

Sulphur Dioxide b.1 gm/1000 Kcal (0.6l Jlb]mrl IOﬂ BTU)
. Opacity | 20 %

Table 4.1-6
Federal Ambient Air Quality Obje\é:ﬁ‘ves
3. . Range of
Contaminant Concentrations ( yg/m™) Quality
Sulphur Dioxide : 0-30 (annuo! crl‘rhmehc‘ fhean) .
0-150 (avercge\ZlL hour conc.) Desirable
0-450 (average Ihr. conc.)
Sulphur Dioxide 30-60 {annual arithmetic mean)
450300 (average 24 hr. conc.) ’ Acceptabje
( 450—900 {average ! hr. conc.) -
‘%\ ,,j .
Suspended Particulate - 0—6: iannuoi geometric mean) Desirable
Suspended Particulate 60-70 (annual geometric mean) Acceptable
0-120 (average 24 hr. conc.}
Nitrogen Dioxide ';_;% 0-60 (annual arithmetic mean) | " Desirable

J 0-100 {annual arithmetic mean)
7 0-200 (average 24 hr. conc.) Acceptable
0-400 (average | hr. conc.) ‘

Nitrogen Dioxide

K466 ' ' _19-
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4.2.1 Bedrock Geology

The bedrock geology of the Great Slave Reef Project area has been discussed in detail by

Randall (1977). The following summary is from his report.

The area is underlain by slightly deformed Ordovician through Devonian marine sedimen-

tary rocks which strike N 65°E and dip very gently to the soufhwes’r. Figures 4.2-1 and

4.2-2 are cross-sections of the study area, showing the bedroc units and overlying
K\n in Figure 4,2-3.

‘«‘%

The Keg River Formation consists of marine sandsswith shale beds. Overlying this

unconsolidated sediments. The location of the cross-secﬂons are sh

formation is the Pine Point Group which is a sequen%e of pnarine shales, limestones and
dolomites and evaporites. The Presquile Dolomite is @ member of this group. The Watt
Mountain Formation, a light-coloured micrite (mxcrocrysir\llige calcite) with pockets of
shale and clay overlies the Pine Point Group. Above the Walt Mountain is ‘the Slave
Point Formation. This unit consists of marine limestone and dotomifes with a shale bed,
the Amco Shale, at the bottom. Overlying \fhe Slove‘*PomT Formation is the Hay River
Formation, composed of shales and Ilmesfones‘f"Thls unit is overiain by unconsolidated
sediments, discussed below. A | '
The bedrock has been faulfedﬁfg%%l!el to the sirike, creating three fault zones of highly
fractured rock. Collapse sf?ﬁt?&furefs%crewpresem in the Pine Point Group, represenhng
karst development which began durmg the erosional period following the lithification of

this group and continued after over!ymg sediments had been deposited.

Minerals presen‘r;n the dep;ij_si’rs include galena, sphalerite, marcasite and pyrite in a

gangue of dolomite “ch?::olcifé. Traces of bitumen and swamp gas are also present in the
o, :
Ty g :

area. ) N

2R
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4.2.2 Geomorphology

The Great Slave Reef study area is in the Great Slave Plain Division of the Interior
Plains Physiographic Region (Geol. Surv. Can. 1970). Bostock (1970) describes this

division as an area of low relief with low scarps of resistant sirata and small shallow

7

Elevations in the study area range from 175 m above sea ievet [m__'he northwest o 232 m

lakes.

in the soufheas’r, giving a maximum relief of 57 m. The ’ropograp;h' »for the most part,
can be regarded as level to gently sloping. h

The area has been extensively glaciated during ?ne PIe?Tocene Epoch, and the present
landforms reflect the influence of the last glaciation.’ \Tllf deposited by the glacier, and
lacustrine deposits from the glacial stages of Great Slcve kake are present throughout
the areq, and are overlain in places by post-glacial fluvial and organic deposits. The area
is in the zone of Discontinuous Permiafrost (Brown 1978} where frozen ground is
widespread. Investigations by BEAK personnel fevadted the presence of permafrost in
some of the organic landforms at the site. Tof\a[ thickness of unconsolidated materials is
as great as 90 m, although the thickest sec’r;ons are associated Wi’rh collapse feafures in

the underlying bedrock (Randalll977)

The following description of 1he,,iondforms in the Great Slave Reef Project area is taken

\g\

from B.C. Research's (1977) descnphon of the adjacent Pine Point area.

Till is unsorted, !DS‘F@&?”'F\Ed material deposifed d:recﬂy by a glacier. In the Slave Ladke
area, much of the till has béen reworked by wave action from Glacial Slave Lake. This
has resulted in a removal g,g‘l: finer materials and the deposits often resemble coarse
fluvial materials. H(;\%agr‘fj this phenomenon is restricted to the uppermost portions of
the till and finer textured beach deposits are found capping the till in most places. The -
beach deposits range from 2 to 80 c¢m in thickness. The topographic expression of the till
is level to irregular, very gently sloping, for the most part, suggesting that the resultant

landform 1s ground moraine. Till ridges are also present.

K466 oh..
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Lacustrine deposits in the study area were deposited in Slave Lake during the refreat of
the last glacier when lcke levels were higher. The materials are finer grained than the
till, having greater than 50 percent clay and silty clay to clay textures. In most cases,
the lacusirine deposits occur at lower elevations than the till. Landforms associated
with these deposits are lacustrine plains, lacustrine complexes and beach ridges. The-
_plains are relatively flat to gently sloping areas of lake sediments. Lacustrine complexes
are found along the base of till ridges, on portions of the jacusirine plains and in
depressions. These landforms consist of lake sediments oyeigfom by coarser grained
beach deposits that may be over | m thick. Beach ridges, consmhng of stratified sands

and fine gravel, are common in the northeastern portion of the study area where several

of them occur sub-parallel to one another. These ridgés mark former shorelines of Great

Slave L_ake.

Fluvial deposits, in the form of coase grained outwash Terl:éc:g, are present overlying the

till, in places. |

Y’?"‘w‘?’-.:b»

Gy

. Extensive areas of organic terrain are preéem‘ m "tResstudy area. The organic deposits

£

'l H
occur in depressions and former lagoons, genera!ly overlying lacustrine matrials. Both
fens (meadow-like areas nourished by mineral® wm‘ers) and bogs {treed and non-treed
areas nourished principally by rainwater) are presenT. Permafrost is present in some of

the organic deposits. Orgoniwfnofério! thicknesses range up to 3 m (Randall, 1977).

T, £
%@'\v' i e T

4.2.3  Soils

The study area fall§&With 1, the region of Dominantly Brunisolic Soils on the Soils of
Canada map (C!d‘ ton et al., 1 977) The dominant soil subgroup {covering >40 percent of
the map unit) is Orfhlc Em‘nc Brunisol while subdominant groups {>20 percent) are

Orthic Gleysol and Crytc F!bnso!. The Soils of Canada map was published prior to the

new Canadian System of Soil Classification (Canada Soil Survey Committee,

Subcommittee on Soil Classification 1978), in which the Cryosolic Order was introduced.

Cryic Fibrisols are now classified as Fibric Organic Cryosols.

Soil climate, according to Clayton et al. {1977}, is Subarctic, very cold {mean annual soil

temperature -7 to <2°0) to cryoboreal, cold {(mean annual soil temperature 2to < 8°C)

Kh466 -25-
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with organic soils containing permafrost being classified as the former. The moist
unsaturated regime is subhumid (soi! dry in some parts when soil temperature 25°C in
some years) o humid (soil not dry in any part for os long as 90 consecutive days in most

years). The aquic regime is subaquic (soil saturated for short periods).

Although the soils of the Great Slave Reef Project area have not been studied in detail,
B.C. Research (1977) has mapped the soils immediately to The east as parl of the
environmental impact study of Pine Point for Comince Ltd. The soils of the Great Slave
Reef Project area are expected to be similar to those af The Pine Point site. The Pine
Point soils were mapped as soil associations and classified at The subgroup level

according to the 1374 System of Soil Classification for Canada (Conad!a Dept. Agricul-

ture 1974). A total of sixteen associations were described and mapped on four types of -

surficial material. These are shown in Table 4. Z—J wh}cn has been adapied from B.C.

Research and updated to incorporate the latest ech’non of the Caonadian System of Soil

Classification (Canada Soil Survey Committee, Subcommiﬂee on Soil Classification

1978). The associations are described below.

é Associations Developed on Till

Till that has been minimally modified by wai}e action and has a stony gravelly sand fo
sandy clay loam texture supfgor’rs raptdly drcuned Orthic Eutric Brunisols and Brunisolic
Gray Luvisols. . VY

&%,fw

)@,,\?ghcllow beach deposits, the material has a gravelly

In areas where the till is capped
sand to sandy loam texture. Rapidly drained sites occur along ridgetops and are
characterized by'OrTh%Eufrlc Brunisols and Eluviated Euiric Brunisols.” At imperfectly
drained sites along the mcrgms and in the depressions on the ridges, Gleyed Eutric

Brunisols are presenf. é;?;?'"
Low-relief ridges with a high water table are imperfectly to poorly drained. The
dominant soil is a Gleyed Eutric Brunisol while Rego Gleysols, which in some cases have

up to 60 cm of peat at the surface, are subdominant.

Kah66 26—
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Assocliations Developed on Lacustrine Deposits

Lacustrine plains have clay or silty clay fextures with low permeability and,
consequently, moderately well to poorly drained soils. In the better drained areas with
clay textures, Brunisolic Gray Luvisols dominate. The imperfectly to poorly drained
sites support Rego. Gleysols and Rego Humic Gleysols. On driei: ridges and hummocks,
Gleyed Eluviated Evutric Brunisols are present. Silty clay !aqyg%rfne deposits that are

p

imperfectly to poorly drained support Gleyed Gray Luvisols. &

Landforms classified as Lacustrine Complex consist of a few centimetres to a meire of
beach deposits over the lacustrine deposits. This rgsults in sandy loam to silty clay
textured moderately well to very poorly drained $oils. y: fn the better drained areqs,
Gleyed Eluviated Eutric Brunisols are present. At the b’cse of beach ridges in areas of
low relief, imperfectly drained Rego Humic Gleysols have%e[oped, while depressions
and old beach lagoons host poorly to very poorly drained Humic Gleysols with carbonated
phases. Beach ridges, consisting of s’rrm‘lfxed-wsonds and fine gravels, support rapidly

drained Eluviated Eutric Brunisols with Rego Gley{c:}s in the depressional, poorly drained

qareas. : : x

Associations Developed on Fluyi,cl?;~Deposi’rs

Coarse-grained fluvial cutwash 'Terrace‘s”‘?cxre rapidly drained and support Brunisolic Gray

Luvisols and Eluviated Eutric Brumsols*\}

Associations Deveiémgan ic Deposits

Organic terrain occurs\moln!y in depressions and in remnant beach iogoons. It is
characterized by a high M\;?a*l'er table and the dominant soil is a Typic Fibrisol. The
mineral terrain surroundmg the organic deposits supports very poorly drained Rego

Gleysols.
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4.3 Hydrology and Water Quality

4.3.1 Groundwater Hydrology

The flow pattern and the chemistry of groundwater in the area south of Great Slave
Lake, between the Slave River on the east and the Hay River on the west, has been
studied by Weyer et al. (1978,1979,1977/78). They have established, with a reasonable-
degree of certainty, that in the areaq, there are large regional ggg’ﬁndwcﬁer flow systems.
These systems show that the groundwater tends to flow frg‘f;)ifh% Caribou Mountains,
north to Great Slave Lake.  Some of the groundwater is dischargea’-t%y the surface at
points between the Caribou Mountains and Great Slave Lake and sore is discharged
under Great Slave lLake. In the study areq, groun"‘dwo’rer discharges occur at the
shoreline of Great Slave Lake, between Fish Pomh\gnd Presqu ile Point and along the
lower reaches of the Buffalo River downstream of the htghwoy bridge. The part of the
Buffalo River which is close to the McDonald fault, where ’rhebrwer turns north, was also
found to be a groundwater discharge area. Runoff measurements by Weyer et al.
(1978,1977/78)) showed an inflow of about 5. 7»n<g,/sec at this point.

\ /» teonnn |

Information obtained from the exploration progmm in the region of the bre deposits X25

and R190 indicate the surface water table is necm the top of muskeg layers overlying the

overburden layer except in gx;gvel ridges where ﬂ’llS water table may be [.5 to 9.4 m

below the surface. The overburden- layer consists of 30 - 37 m of dense impervious till
and clay. The groundwater ?oble observed in bore holes is generally about 22 metres
below the surface, usually in The ovgrburden layer. It Is projected that this level
probably reflects the plezomefrlc head of underlying confined bedrock aquifers in the
Slave Point and Pigé F’m‘u arizons. The Slave Point formation below the overburden
consists of 30 - 3%4um of Ilmn‘ed permeability - low porosity dense limestone and dolomite
including an impermeable Am@co Shale layer. The Pine Point horizon is overlain by a
shallow horizon of waxy,%\reen shale and clay 6 - 9 m thick known as the Watt Mountain
"horlzon. The Pine Point horizon is composed of a 37- 46 m sequence of facies varying
from marine shales, evaporates and dolomite and limestone. The dolomites contain the
bulk of the lead zinc mineralizations and are highly porous and permeable at a depth of
60 to 90 metres below the surface. The Keg River formation of an unknown depth of

granular dolomite and limestone lies below the Pine Point formation.
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A pump test was conducted in the X25 orebody area by Western Mines in August 1978 in

a bore hole penetrating all horizons to the Keg River unit and cased through overburden
indicated a combined permeability of about 2.5 x IO"2 em/sec (Golder, 1979). Hydrogeo-
logically, the Presquille Dolomite unit is considered to be the likely main water bearing
unit, although the permeability of the individual units of dolomite and overburden M. M
not been established. A pump test planned for Spring 1980 at the RI190 or'ebody areq is
aﬁemphng to establish permeability of the various horizons. Thls information will allow
more refined estimates of mine dewatering requirements as wel!*cls allow projections of

any drawdown in overburden and shallow water table levels from such “operations.

t""» Y

4.3.2 Surface Hydrology

_ i

The general region is flat to gently sloping and a conSIdeerIe area is covered by poorly

f‘%\u

drained muskeg ranging up to 3 meires deep. The area cﬁso%confo|ns several generally
east-west low ridges which are considered to have been formed by old lake level beaches.
Several small lakes and numerous po‘rholes ex:s*t. The primary area of consideration in
this report is bounded on the east by the’ Buffolo River which flows north into Great
Slave Lake, on the north by Great Slave que\and on the west by a small creek system

known as Twin Creek. Highway No. 5 and the C[\Jé‘» Railway to Pine Point run just south of

the main exploration area being investigated by Western Mines. In general, the

topography slopes north ?owcrdzﬁ&reaf Slave Lake.

The 'lower Buffalo River flows ng;f?fhgas’rerly out of Buffalo Lake located approximately
56 km south of Great Slave Lake. Th\é total drainage area of the Buffalo River is about
18,130 krn2 of whic "'F'T‘;f’BllQ; ken? lies upstream of the Water Survey of Canada Gauging
Station at the 4;:0., 5 Hi{'i_:];bwcy Bridge (Station 07PA00!). The Buffalo River is
moderately incised‘«"?aiggo thef surrounding terrain at the Highway bridge and drops

approximately 55 metréétigﬁébouf [9 km of travel to Great Slave Lake.

Based on discharge records 1969 to 1978, the mean annual flow is 55 m3/sec, mean
maximum daily is 182 m3/sec which usually occurs in May or June, however, peak flows

have also been recorded in Septermnber (Water Survey of Canada).
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Minimum discharge occurs in the winter when for several months, sometimes as early as
January, flow can drop near zero until mid April when spring runoff begins. lce
conditions at the gauging station normally start between early Octfober to early
November with ice conditions ending in late April to late May. Small open water patches -
have been observed by others (Weyer) in the lower Buffalo River in late November and
were attributed to groundwater discharges entering the river at these poim‘é The mean
annual surface runoff in the Buffalo River watershed above i/be gauging station is |7 x

IOQ hectare-metres per year or an equivalent of about 9 6-‘em/year. This represents

1!‘
‘_,

approximately 28 percent of the average annual area prempn‘ohon. ?
Twin Creek is a small creek system with an estimated drainage area of about 260 km2
originating in the region about 16 - 25 km south of,gtghway No. 5. The upper drainage is
not confined to well-developed creek bed until rgcchmg the area near to and for about
2.7 km north of the Highway. At this point it essem‘ia!!x, disappears info a large, open,
almost treeless, swampy area for about 3.2 km before \meerglng as a defined creek
channel again eventually reaching Great, Slave Lake. Discharge records do not exist for
Twin Creek nor for any other similar émsiegg in the area. Miscelloneous flow
measuremenits have been made on the San3x§R‘;ver and Birch Creek located about 20 and
6.4 km west of Twin Creek by the Water &'E{;gsources Division, DIAND (Jasper, 1979).
These data have not been examined as DIA&ND indicated a reliable stage-discharge
relationship has not yet been esfab!xshed on their program of determining peak annudl
flows. Western Mines persa“nnel lggégg;g significant discharge has been observed in Twin
Creek at the Highway crossing {aurmg spring runoff. Discharge was, however, undeter-
mined. During the fall visit on Sep’rember 11, 1979 BEAK observed zero discharge at the
Highway crossingz=df®water quality sampling Station A about 2.7 km north of the
Highway and no noticeable’ dischorge in the pooled channel near the mouth of Twin Creek

e

Station B. Approximate dralnc:ge area boundaries are shown on Figure 4.3-1 based on
NTS maps (1:250,000)02%, 7

Because of the nature of the terrain north of the Highway between Twin Creek and ’rﬁe
Buffalo River, it was not possible to firmly establish surface drainage patterns from
available NTS maps (1:250,000 largest scale available} airphoto inspection or cerial
reconnaissance. Recently produced contour maps of the area between Twin Creek and

Buffalo River to about 5.6 to 7.2 km north of the Highway indicate the surface
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topography and thus allow prediction of the probable surface drainage patterns as shown
in Figure 4.3-2. In the R190 area a ridge of higher ground exists. Surface drainage easf
of the ridge heads northwesterly towards Twin Creek. Drainage east of the ridge heads

northeasterly and then northerly out into the central lowland between Twin Creek and
the Buffalo River.

Great Slave Lake on the northern boundary of the primary area of interest is the final
"receptor of drainages from Twin Creek and the Buffalo River sysj;éms Data available on
lake levels at the Water Survey of Canada recording s’rcmon oT’Ha River (Station No.
0708B002) indicates the mean lake level is 156.7 metres with norm%l Seasonal variation
between [56.59 and 156.93 and extreme variation recorded of 157% and 156.22.
Highest water levels occur in mid-summer (Environmenf# Canada, 1978).

| & 4
Polar Lake in the southeast sector of the area of iﬁfeiést is a shallow lake with no
significant surface feed streams or outlet drainages. Ther;“'i"s.&;.ome speculation that the
lake is fed by groundwater sources. It is considered a rather sensitive water body in that
it is the only small lake in the immediatewarea with existing recreational potential.
Polar Lake is approximately 1.6 km long, 0. 6 k;n:WIde, =and has a surface area of about
0.73 kmz. The lake is located 0.8 km north of l;;hwcy No. 5, about 3.2 km southeast of
orebody X25 and about 6.4 krn east of orebody Rl.90 Western Mines personnel observed
Polar Lake level in the sprmg of 1979 1o be GT its highest level in about 5 years,
approximately 0.6 m above |T§ no;?}nal level. The elevation at the time of the contour

mapping was 214.6 me?res (Summer,%il&'iﬂ) sar

4.3.3 Water Guuli‘l‘y

Water samples hcwe been mken in the region of the study area, to evaluate wcﬁer
quality, by at least flve\pcrhey '

S
Weyer and Horwood {1979)
Environment Canada
.B.C. Research (1277)
Beak Consultants Limited

Western Mines

AN A SR Al

Department of Indian Affairs and Northern Development
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The water sampling sites are described in Table Al, Appendix A and illustrated on a map

in Figure £.3-3. The daia of Weyer and Horwood (1979) are summarized in Table A2,

Appendix A. These data provide information on both groundwater quality and surface
water quality, af numerous poinis in the study area. Data from Environment Canada on
one sampling station on the Hay River and another on the Buffalo River, both at Highway
#5, are summarized in Table A3, Appendix A. Data for four river samples and one lake
sample, obtained by B.C. Research {}977) are summarized in Table A4, Appendix A. The
results of the analysis of six surface water samples taken by BEAK on a field visit on

I'l September, 1979, are summarized in Table 4.3-1.

- % N
A pump test was conducted for Western Mines in August, 1978, at the 322‘5_) orebody near
Polar Lake. The analyses of groundwater samples Iaken during this pump test are

summarized in Table 4.3-2.

- Weyer et al. (1977/78, 1978) have identified three different Lfyp%e%s of groundwater:
=N .

- Sulphur water. A su!pho’re/b:corbonofe_wa’fer with Ca’" as the main cation. This
water is probably derived from the Dex)omo}p gypsum layers. Conductivities are
usually between 000 and 2000 umHos/cm.\,Thls type of groundwater is apparent in
discharges at the following sites in Flgure l} 3-3: 4], 42, 43, b4, 45, 46, and 47;

these sites are along the lower reaches of The Buffalo River.

- Sa!’ry water, carrying sodwm ch!%\;%%gzwcnd showing conductivities between 3000 and
> 80,000 umhos/em. These brmes are derived by contact of groundwater with
Devonian evaporitic layers. ThlS ype of groundwater is apparent in discharges at

18, 48, 49, 50, 51, and 52. These sites are along the south

sites 10, 1, 12,a833 M,
Voo L

shore of Gregf Slave Loke}cnd along the lower reoches of the Buffalo River.
| i
“‘%._ )
- A calcium b:corbonofe;ﬁwm‘er, found locally in glacial drifts. Conductivities are
less than 1000 nmho/cm. This type of groundwater is apparent at sites 18, and 33,

both along the Buffalo River.

The chemistry of some groundwater samples indicates a mixing of these three basic

types of water. Sorme samples show high concentrations of magnesiurn sulphate.
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Table 4.3-2:  Analyses of Groundwater Samples in a Pump Test Con-
ducted for Western Mines in 1978. (X-25 Deposit Near
Polar Lake)} (Department of Indian Affairs and Northern
Development, unpublished data)

Parameter
pH . 7.1 - 8.1

Conductivity { ymho/cm) 3049 3i22
Turbidity (JTU) '

Colour {(colour units)

Suspended Solids (mg/1) 160 -'31:20
Calcium (mg/1) ' ' 407 - 457
Magnesium {mg/1} | f67 - 177
Total Hardness (mg/l as CaC0,) 1705 - 1784
Total Alkalinity (mg/i as CaCOy) 366 - 420
Sodium {mg/1) ‘ 106 - 122
Potassium {mg/D) <0,
CI” (mg/1) | S 93.5 - 108
50, (mg/") kN ; o 145 - 204
Ammonia Nitrogen {(mg/l as N) ‘&\i 0.1 -0.7
-Nitrate Nitrogen {mg/l as N} kN <0.01
Total Phosphorus (mg/l.as:R <0.005
Total Arsenic (mg/I) x{f : <0.01
Total Cadmium (mg/l) R ﬁmwm 0.01
Total Copper (mg/1) \\«g _ 0.0l - 0.03
' Total Iron (mgi__, ; 0.48 - 1.59
Total Leadmg/1) ™, 0.06 - 0.17
" Total Mercury (mg/1) ¢ “' 0.0
Total Nickel (mg(% 0.04 - 0.11
Total Zinc (mg/l) ™ 0.02 - 0.16

Note: Range of data is based on 6 samples faken on August 5,
Avgust 7, August 9, August 12, August |3, and August 14, 1978,
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The bedrock groundwater samples ob’rcihed in the Western Mines pump test at X25
orebody near Polar Lake (Table 4.3-2), appears to be indicative of a mixture of sulphur
water and salty water. The concentrations of hedvy metals in these samples were low,
except for iron, which has moderately high concentrations, between 0.5 and 1.6 mg/l. No

data is currently available on quality of shallow groundwater in the overburden unit.

Major surface waters in the area tend fo be moderately hard with low concentirations of
heavy metals. This generalization applies to Birch Creek, Tw;g;;?Creek, Buffalo River,
and smell lakes such as Polar Lake. 5;’%

The groundwater discharge, nortﬁ of Highway #5, appears to have a sig‘r‘?i“ic cant effect on
the water quality in the Buffalo River. Weyer et al: (1978) indicate that during the
summer, the conductivity of the Buffalo River wa’reffmcreoses from a typical value of
about 250 vmho/cm at Highway #5 to about 700 pm\io/cm at the mouth. The
conductivity, dissolved sulphate and the hardness of the Buf"é‘%!o River water at a given
point may vary by a factor of two or more during the ice-free period, the highest levels

probably coinciding with spring runoff and- penods of heavy flow (B.C. Research, 1977).

The suspended solids concentration in the Bg\ffd!'o ‘River ranges from about 10 to 150
mg/l; in general, it is a turbid river. ; }{f

@
&

- 4.4 Biological Characteristics

& 5
4.4.1  Aquatic Flore.and.Eauna

The study area is characterized by Z?r?eas of low relief and poor drainage. The only
defined wo’rercourigsﬁi??@?h_\' study area are Buffalo River and Twin Creek. A large
number of small sf%llow !ak}“é\‘;ore scattered Thrbughou’r this region, particularly between
the proposed mine'\%i-.ic_a and ;Greaf Slave Lake, lakes which do not have any visible
drainage. The resulis SF"Qchonnoissance of this region, as well as a literature search
and personal communication with fisheries personnel who are familiar with the study
areq, indicated the only lakes which support fish populations in this study area are Great
Slave Lake and Polar Lake (Figure 3.1-1).
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Great Slave Lake

The shoreline of Great Slave Lake between the mouths of Twin Creek and Buffalo River

was surveyed from helicopter on September 11, 1979. The shore was observed to be

regular in shape, and essentially devoid of terresirial vegetation. The beach consisted
entirely of small, sand-sized particles. Localized beds of aquatic macrophytes, judged to

be Potamogeton sp., were growing along the shoreline approxiinately 10 m from the

lake's edge. The lake waters were murky, likely due to suspéflded sediment from wave
action, which precluded observation of nearshore substrate Types. ?«The open nature of
the shoreline, combined with the observation of sandy beaches, the presence of aquatic
macrophytes and the presence of suspended sedlmenf}s_, in the water column, indicates the
lake subsirate type in the study area is likely compq_‘s:%ffi sand and silt-sized particles. -

At least 27 species of fish are known to occur in Gregjfh“s_lk%ve Lake, the common and
scientific names of which are presented in Table #4.4-1 (Rawson, 1951; Scott and
Crossman, 1973; G. Low, Fishery Brologls’f,,_ Hay River, pers. comm.). The area of the
lake adjacent to the study areq, in porhcu!orﬁh??égron,o‘f the mouth of Buffalo River, is
fished from break-up through to the end of July, during which time a 45,000 kg quota of
inconnu is taken in the comimercial fishery (3}3 L ow, pers. comm.). In addition to
inconnu, some lake whitefish and the odd loke frout are also taken in this fishery.
Although winter fishing has bemonduc’red at this locale in the past, no such activities
take place in this region of Grecu‘r SLche,L.oke at the present time. It is not known if any
spawning activity by lake whlteflshxor lake trout occurs in this area; however, the
habitat appears suitable for spawning usage by lake whitefish. Inconnu spawning occurs

is area of Great Slave Lake (G. Low, pers. comm.).

in Buffalo lake q/?}fé’fri‘ﬁ‘*t;

Polar LLake

Polar Lake hcm!n/__g_m_siacked to provide a recreational fishery by a group of sportsmen
from the town of Pine Point. The lake was stocked with brook trout (Salvelinus
fontinalis) in 1971, and rainbow trout (Salmo gairdneri) in 1972, 1977 and 1978 (M. Falk,

Freshwater Institute, Winnipeg, pers. comm.). The lake was scheduled for stocking in

1979; however, suitable hatchery stock was not available in 1972. The lake is used during

the sumimer and winter by sports fishermen (M. Falk, pers. comm.).
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* Table 4.4-1
The Fish Fauna of Great Slave Lake

COMMON NAME

Arctic lamprey
goldeye

cisco {lake herring)
shortjaw cisco
lake whitefish
chum salmon

- round whitefish

inconnu
lake trout
Arctic grayling
norihern pike
lake chub
flathead chub
emerald shiner
spottail shiner
longnose dace
longnose sucker
white sucker
trout- perch
“burbot
brocok stickieback

ninespine stickleback

yellow perch
walleye

stimy sculpin
spoonhead sculpin
fourhorn sculpin

SCIENTIFIC NAME

! ampetra japonica (Martens)
Hiodon alosoides (Rafinesque)
Coreqgonus artedii (Lesueur)

Coregonus zenithicus (Jordan and Evermann)

Coregonus clupeaformis (Mitchill) -
Oncorhynchus keta (Wa!boum)
Prosopium cy lindraceurm” (F:SHOS)
Stenodus leucichthys (Guldenstadt)
Salvelinus namaycush (Walbaum)
Thymallus arcticus (Pallas)
Esox:Gcius ({L.innaeus)

Covesibs. plumbeus (Agassiz)
Hybopsis gracilis (Richardson)
Notropis atherinoides (Rafinesque}
Notropis hudsonius (Clinton)
Rhinichthys cataractai (Valenciennes)

T, Catostomus catostomus (Forster)
; 'Cdtostomus commersoni (L.acepede)

%, Pefcopsis omiscomaycus (Walboum)
“Iota lota {Linnaeus)

Gulaea inconstans {Kirtland)

Pungitius pungitius (Linnaeus)

Perca flavescens (Mitchill)
Stizostedion vitreum vitreum (Mitchill)
Cottus cognatus (Richardson)

Cottus ricei (Nelson)

Myoxocephalus quadricornis (Linnaeus)
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The Freshwater Institute has been monitoring the fish and selected limnological
characteristics in Polar Ldke since 1977, and a data report documenting the results of
these fnvesﬁgu’fions will be produced in early summer, 1980 (M. Falk, pers. comm.).
Preliminary analyses of this data, as provided by M. Falk, indicates that the initial
stocking of 40,000 brook trout in 1971 was too great for Polar Lake. These fish have
disappeared from the lake, and the occasional capiure of a brook trout is interpreted as
the inadvertent contamination of fish stocks transplanted subsequen? to 1971. The
reason for the loss of the brook trout initially planted in Polclr que is unknown. Polar
Lake is recharged from muskeg drainage and underground springs (M Fo]k pers. comim.).
Dissolved oxygen determinations in the late winter have resulted in vqlues as low as 3.0
mg/l being recorded (March 1979), which is approaghmg the minimum requirement for
successful overwintering of fish. A possible exp!anchon for the disappearance of brook
trout from Polar Lake may be an oxygen deficiency in tbe lake during the crifical late-
winter period (M. Falk, pers. comm.). There have been n;“'ﬁ,sh kills in Polar Ldke since
the inception of the monitoring program by the Freshwater Institute.
“\4\ w@%

Polar Lake is virtually unique in Northwest TernforTé?, as it is a stocked lake. There are
presently no Federal regulations which con’rroi development in the area of stocked
waterbodies in Northwest Territories, cl?hough such requlations are expected to be in

place in the very near future (M I;czlk, pErs. COmiTL).

Buffalo River

The Buffalo River has its origin in Tiwe northern extremity of the Province of Albertaq,
and flows in a nor?h%erly direction to Buffalo Lake, and from the outlet of Buffalo
lLake, it flows approxlmafe% 80 km to its mouth in Greot Slave Lake. Buffalo River
constitutes the easte n boundary of the study area under consideration here.

The Buffalo River, from Highway No. 5 to its mouth, was approximately 100 m wide,
shallow and fast moving on September 10 and |1, 1979, The river was turbid, and the
substrate was covered with a heavy layer of silt and filamentous algae when exarnined.
The river substrate was composed of pebble to cobble-sized particles along its length,
with the exception of the river mouth area where the substraie ciong the shorelines was

composed of fines.
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The Buffalo River is used by inconnu to attain spawning areas in Buffalo Lake (G. low,
pers. comm.). The inconnu which use the river are presently under investigation under
the direction of Bob Moshenyko of the Freshwater Institute. This migration route is one
of very few known migration routes used by this species. The inconnu upstream
migration is not a well-defined, mass movement of fish, and fakes place during the
summer months (B. Moshenyko, pers. comm.) The inconnu are ev:denf in Buffalo Lake at
the beginning of September, and spawn during lale Sep?gmf;er and early October.
Residents of Hay River report a rapid downstream mtgrohon,;fol!owmg spawning, in mid-
October. This has not been confirmed, but is judged likely (B. Moshgr}fyi%), pers. comm.).
Buffalo Lake supports a domestic fishery for inconnu and lake whitefish.

A

Other fishes taken from Buffalo River include lake’ ng\j‘eﬁsh northern pike, goldeye and
walleye. The possibility does exist that lake whﬁef:sh*\spawn in the lower reaches of
Buffalo River in the fall {G. Low, pers. comm.). No' ‘$pring spawning activity is
anticipated in this region of the river, although walleye may migrate up the river and
spawn in tributaries of Buffalo Lake (G.” Low pers comm.). Department of Fisheries
and Oceans regulations prohibited commercm! hcrves’rmg of fishes in Buffalo River.
However, the mouth of the river in Great Siqve Loke supports a commercial fishery,
primarily for inconnu. Three abandoned fish comps were observed at the mouth of the
Buffalo River on September | l,,l 279.

The Buffalo River is an e;’r‘r Ely“important river due to the inconnu spawning

migration. The potential for overwmfermg in the river by fishes is likely very limited,

due to very low water !evels at this time of year, but the possibility does exlsf that

overwintering ma 7take ploce in isolated pools (B. Moshenyko, pers. comm.).

Twin Creek

The 1:250,000 Nationa! Topographic System map series indicates Twin Creek arises in a
bog area immediately south of Highway No. 5, and drains areas of bog along its length to

the creek mouth in Great Slave Lake.

Twin Creek was examined at Highway No. 5 on Setember 10, [979, and was not

discharging at this location although isolated pools were in evidence. The creek was
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surveyed from helicopter on September I, 1979, at which time the watercourse was
found to be poorly defined and meandering through the bog areas. The creek was
dammed by beaver in at least four locations between Highway No. 5 and Great Slave
LLake, and other than the creek mouth, these were the only areas where any significant
amount of water was in evidence in the creek. The beaver dams supbon‘ed heavy

growths of aquatic vegetation including Potamogeton sp., Typha latifolis, Equisetaceae

sp., Nymphaea sp., and extensive areas of sedges (likely Carex sp.)-
4§

The first beaver dam on the creek was located approximof&éi:?!‘;SDO m upsitream of the

P
creek mouth. This 1,500 m stretch of the stream was 10 to 15 m inwidth. No current

Rl
was apparent at the creek mouth on September 11, 1979. The creek mouth supported a

heavy growth of aquatic macrophytes. The habi Jj‘cﬂ‘ was judged to be suitable for

spawning by northern pike and suckers. The beave;\dom located just upsiream of the
creek mouth would preclude the movement of fish furfher upstream. The habitat above

this blockage was judged to be unsuitable for use by fish. T,

4.4.2  Terresirial Flora and F"cunomh

%w i ’ = "“w\.aﬂ
- . o ;

z\f
4.4.2.1 Vegetation k4
Yyegetation N

The boreal forest region encompasses most of the forested land in Canada; it reaches
almost coast o coast in a conhnu%us belt. The Western Mines study area is situated in
the upper Mackenzie sec’ncn?f”"s f=the=Boreal forest (Rowe, 1972). The topographic
features of this area govern fhe\als’mbuhon of vegetation. Alluvial flats bordering
rivers are dominated by white spruce and balsam poplar; the benchlands and terraces
bordering the cl!uvml ﬂm‘ cn'e dominated by jack pine and aspen on sandy soils or by
black spruce c:ndz-ifamomck oq moist to wet areas.

4

L
Although the vegetation

%6t the western subarctic has not been ‘investigated in great
detail, there are several botanical surveys which have been conducted along the
Yellowhead Highway and adjacent areas which provide species lists and general botanical
descriptions. Useful descriptions are available in Moss (1953a and 1953b), Porsild (1951),
Raup (1946), Thieret (1964} and references therein. More recent research has been
undertaken fo investigate the effects of pipeline development on northern environments.

As a result, the.ecological relationships operating in these northern areas are now much
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more clearly understood. Vegetation and fire interactions in the north were investigated
by Rowe et al., {1975), Johnson and Rowe (1975) and Wein and Weber (1974). From the
opposite position, successional patterns in unburned areas were discussed by Strang
(1973). However, the report most applicable to the Western Mines study area is the
Environmental Survey and Assessment for Pine Point, produced by B.C. Research in

- 1977, In this study, the vegetational communities in the vicinity of Pine Point, east of
the Western Mines study area have been thoroughly described.

.4‘:'

The objectives of the vegetation section were to describe qndfmap the vege’rohon of the

Western Mines study area, primarily relying on cerial phoa‘ographs\bu‘r also aided by a
] brief field visit, and the llfemture referenced czbove.

7,
The mapping of plcm‘ communities was cqrnedf out usmg black and white aerial
photogaphs taken in June 1979. Interpretation was fac\_xh?cﬁed by the use of a mirror

stereoscaope, equipped with 8x lenses for detailed exomm\:c‘g Plant communities were

gy g

identified as jack pine, aspen, mixed jack pinefblack spruce, white spruce, black spruce,

shrub, fen, muskeg and burn, for a total of nine distinct types. More thorough

; s

descriptions based on understory chorccfenshcs *would necessitate extensive ground

P

truthing (field investigations). The vege’rahc;n of the study area has been mapped in
simplified form (Figure 4.4-1). \e‘\\\% .

Plant Community Descnphonfmsmfus

\5%\ AJWS"

Jack pine is characteristically fo&nd on well drained soils. In the Pine Point area jack

pine occurred on Degraded Eutric ond OrTho Eutric Brunisols (B.C. Research 1977). Jack
pine is a "fire adopfed™ speczes and tends to predominate after forest fires. In the
Western Mines s{dy areq, ‘a variety of itree ages were found. The oldest jack pine
measured as 202 3 years old ond 38 cm in diameter. Detailed studies in the Pine Point .
area (B.C. Research l977) sepamfed jack pine stands into two types. The pinefryegrass .
type was characterized by an understory dominated by ryegrass and shrubs such as

prickly rose (Rosa acicularis), soapberry (Shepherdia canadensis), bearberry

(Arctostaphylos uva-ursi) and twinflower (Linnaea borealis). Although mosses and lichens

were sparse, herbs such as bunchberry (Cornus canadensis), arctic aster (Aster sibiricus)

and strawberry (Fragaria virginiana) were common. The Pine/bearberry/lichen type was

considered a more mature community. It differed from the above type primarily by the

absence of ryegrass and the abundance of lichens.
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Only one burned area was identified within the Western Mines study area. This was an

area west of the camp, adjacent to the road. Fires are a common and natural feature in

B

the boreal forest. Indeed it is unusual to have an area unburned for over 200 years as is
the case in the Western Mines study area. Burn cycles in the boreal forest are in the
order of 60 years (Rowe et al., 1975). Two major questions arise from the length of time
this area has been unburned. One is that since the likelihood of fire is high in this areq,

what would be the effects of fire on wildlife habitat? The second guestion whlch is

addressed first, concerns the vigour of such old stands of Trees f

There has been considerable discussion in the Pine Point literature re3arding whether pit
dewatering or overmaturity has-been_responsible for the decline of trees in the area.
The studies undertaken by B.C. Research {1977) and sipported by other literature sources
indicate that jack pine stands und ' Gf5§iL%g1ﬁQAJmLﬂﬂleQEiﬂﬁffﬁgﬁLw
ypon the site.” W&ME@%&&MMMW
4iElE9EEiEQ9EEﬂiEJbE£E29uﬂJh9Q9»;RSEﬂ%ﬂjﬁaﬁﬁEéi&Eﬁﬁsaﬂﬁﬁs“

The iree ages measured are in agreement” with The hypo‘rheszs that forests in the Western
Mines ~ Pine Point area are over-mature cnd«oredheref‘ore probably subject to decline in

the future, if there are no fires in the area.

A critical question in northern_areas has always been: what is the effect of fire on
wildlife habitat. Initial mf\’)eshgcr‘rlons by Scotter, 1964 in northern Saskatchewan
indicated that fire eliminate: -vji‘zzg:hens;&swhlch took approximately 100 years 1o regain
their previous abundance. Howe'){'r&‘ér-,\,}Rowe, et al., 1975 concluded that not all fires
destroyed lichens, in fact, fires often destroyed sphagnum (peat moss} hummocks,
favouring the eveﬁﬁl growth of lichens. Lichens were also determined to have a
relatively low ﬂcmmabllrry%and fires often expired partfially through lichen plateaus. A
further study In f;\\“liorthwesf Territories (Kershaw and Rouse, [975) concluded that
caribou preferred hablT?B”T‘ which had been burned 75 to 150 years previously. These

areas were dominated by the lichen Stereocaulon pdscho!e. The differences in these

findings may be attributable in part to the different areas studied. However, most

authors agree that fire is a widespread natural phenomenon and an essential part of the

northern landscape.

The study area has a considerable extent of mature timber which has not been burned for

at least 200 years. Lichens were abundant in many of these stands. The presence of
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caribou in the study area at present would indicate a preference for the area, likely due
to lichen abundance. From both Kershaw and Rouse, and Scotter it appears that it would
take at least 75 years ofter a fire for an area to become desirable as caribou habitat
again. However, light crown fires might serve 1o rejuvinate the forest and still permit
the lichen to survive (as discussed in Rowe et al, 1975). However, should fire occur,
early successional stages would represent an improvement in moose habitat as discussed

below.

4.4.2.2 Birds

The Great Slave Reef project area is composed of a number of terrestrial and aquatic
communities which provide habitat for g variety of birdé Terrestrial habitats dorninate

the areas presently under exploration by Western Mmes. Aqum:c habitat includes the

‘\

Twin Creek system, the Buffalo River, south shore of GreaiL Slave Lake and wetlands to

R

the north of the immediate study area. S Ty

Specific information on the birds of then s?ud)ghoreo is lacking, but this is largely

?The first is Erskine's comprehensive

A
account of Canada's birds of the boreal foz;gasf (Erskine, 1977) which provides a

2\
compensated for by two pertinent pub!:ccmons.

quantitative description of the avifaunas of the r;‘i\ajor boreal forest zones. This includes
the southern NWW.T. Second, the bil‘dS of the Pme Point area is the subject of a recent
report prepared by B.C. Researchz?ti978) The background for these recent studies
includes a rather extensive ll’ferofurea»CIted by Erskine, some of which deal with birds of
the Great Slave Lake area {e.g. FGil’bCIll’n, 1931; Soper, 1957; and Stewart, 1966). This

literature provides the principal sources of this report.

The objectives of Th[s\secf:on Zre to utilize existing information to:

i) describe the specxes composmon and abundance of the avian community.

ii)  identify the dISTrlbUTIOI?: of the principal species with reference to the plant
communities existing on site.

iii) identify rare and endangered species.

iv)  describe man's traditional and current use of the avian community.

The bird species of the study area are well-known, based on the work of B.C. Research
(1978), Godfrey (1966) and Erskine (1977). From these sources a hypothetical checklist
has been drawn up (Table 4.4-2). While this list includes a large number of aquatic
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Table 4.4-2

HYPOTHETICAL CHECKLIST OF BIRD SPECIES
REPORTED FROM THE HAY RIVER - PINE POINT AREAI’ 2

P e

COMMON NAME

Common Loon
Yellow-billed LLoon
Arctic Loon
Red-throated Loon
Red-necked Grebe
Horned Grebe
Pied-billed Grebe
American Bittern
Whistling Swan

Canada Goose

SCIENTIFIC NAME

Gavia immer »

- (J‘VI.
- Gavia adarrisii

. AN
Gavia arética i,

Gavia stellata

Podiceps griseqana

E’,gaiceps auritus

q_},,\ . f‘}f »
Paodilymbus podiceps

"y . .
Botaurus lentiginosus

Qlor columbianus

Branta canadensis

E,, | White-fronted Goose . ‘s\ nAnser albifrons
- Snow Goose {incl, Blue) \{} CH:n caervlescens
g Mallard ?’& Anas platyrhynchos
: Pintail B ¥ Anas acuta
ve-winged Tea i, i nas discors
AmericargwI Wigeon . %Q%:WMW E americana
Northern Shoveler Ry . Anas clypeata

Redhead stz
Canvasback f

Ring-necked Duck

Aythya americana

Aythya valisineria

Aythya collaris

Greater Scaup Aythya marila

Lesser Scaup Aythya affinis
Common Goldeneye : Bucephala clangula
Bufflehead . Bucephala albeola

Nomenclature from American Ornithologist's Union (1957), as revised by Eisenman et
al. (1973, 1976).

z Based on Godfrey (1966}, B.C. Research (1978), and Erskine (1977).

K4b66 ‘ -51-



haal

TABLE £.4-2 (Continued)

COMMON NAME
Oldsquaw

White-winged Scoter
Surf Scoter

Ruddy Duck
Common Merganser
Red-breasted Merganser
Goshawk
Sharp-shinned Hawk
Red-tailed Hawk
Rough-legged Hawk
Golden Eagle

Bald Eagle

Marsh Hawk

Osprey

‘{‘?

‘x
3,

Gyrfalcon
Peregrine Falcon
Merlin
Spruce Grouse

" Ruffed Grouse
Sharp-tailed Grouse

Willow Prarmigan

Rock Ptarmigan y
Whooping Crane k.
Sandhill Crane
Virginia Rail
Sora

Yellow Rail
American Coot
American Golden Plover
Black-bellied Plover

N

SCIENTIFIC NAME
Clangula hyemalis
Melanitta deglandi

Melanitta perspicillata

&
Oxyura jamaicensis

Ve

Merqus merganser,
it

Mergus serrator ™

B

Accipiter gentilis

ACCIpITeI‘ striatus

&
Buteo jamaicensis
.;}-,}‘/
Buteo” Iqqopus

Aquila chrysae?os

Haliautus leucocephalus

S e Clircus cyaneus

mm

ffPondlon haliaetus
{ Falco rusticolus

\1; Falco peregrinus

Falco columbarius

Canachites canadensis

Bonasa umbellus

Pedioecetes phasianellus

Lagopus lagopus

l.agopus mutus

Gras americana

Gras canadensis

Rallus limicola

Porzana carolina

Coturnicops noveboracensis

Fulica americana

Pluvialis dominica

Pluvialis squatorola
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TABLE. 4.4-2 (Continued)

COMMON NAME
Semipalmated Plover
Killdeer

Ruddy Turnstone

Common Snipe
American Avocet
Whimbrel

Eskimo Curlew
Hudsonian Godwit

(Red) Knot

Upland Sandpiper
Buff-breasted Sandpiper
Solitary Sandpiper
Spotted Sandpiper
Greater Yellowlegs
Lesser Yellowlegs

Stilt Sandpiper

Pectoral Sandpiper
White-rumped Sandpiper
Baird's Sandpiper

Least Sandpiper

Punlin

Semipalmated Sandpiper

Short-billed Dowitcher®®

Long-billed Dowgfcher

Sanderling
Wilson's Phalarope
Northern Phalarope
Pomarine Jaeger
Parasitic Jaeger

L ong-~tailed Jaeger

o
5

ﬁﬁﬁﬂj

i

SCIENTIFIC NAME

Charadrius semipalmatus

Charadrius vociferus

Arenaria interpres

Capella gallinago

Recurvirost I'G,-OI'T]EI’]CGI’]G

Numenius phoeopus

" =
Numenius borealis:

A2

. R,
[_imosa haemastica

Colldrls canutus

Bor’rmmlc !ongtcauda

T;;‘ngiTes subruficollis

Trmgoxé‘oln‘ar[o

Actitis macu]orio

Tringa melanoleucus

I‘""ﬂ‘mnqc flavipes
<\ / &

Micropalama himantopus

*\{& Calidris melanotus

Calidris fuscicollis
Calidris bairdit ‘

- Calidris minutilla

Calidris alpina

Calidris pusiila

Limnodromus griseus

Limnodromus scolopaceus

Calidris alba

Steganopus tricolor

Lobipes lobatus

Stercorarius pomarinus

Stercorarius parasiticus

Stercorarius longicaudus

Kah66

_53_



E%BF%E%I:E—&—.H-(GOM; wed)

COMMON NAME
Herring Gul!
California Guli
Ring-billed Gull
Mew Gull
Bonaparte's Guli
Little Gull
Sabine's Gull
Franklin's Gull

Common Tern

Arctic Tern
Caspian Tern

Black Tern

Rock Dove
Mourning Dove
Snowy Owl

- Great Horned Owl
Hawk Owl

Great Grey Owl
Short-eared Owl
Long-eared Ow]
Boreal Ow!
Common Nighthawk
Belted Kingfisher
Ruby-throated Humrﬂ?’ﬁﬁﬁ“ﬁ%\
Cornmon (Yellowzshafted) Fi 1cker
Pileated Woodpeckelﬂ:w

Yellow-bellied Scpsucker RN
Hairy Woodpecker

Downy Woodpecker
Black-backed Three-toed Woodpecker

"(,, "!s

SCIENTIFIC NAME

Larus argentatus

Larus californicus

Larus delawarensis

Larus canus

Larus philadelphia

Larus mlnu’rus}?

Xema soblmf*‘; S

Larus plpixcan

Sterna hirundo

Sterna paradisaea

Hy‘éroproqne caspia

Ch"l\r’aon{os niger
Columb\\llvm

Zenaidura mocrouro

Nyctea scandiaca

H’Bubo,wrgmlcmus
f‘/ Surnia ulula

‘Strix nebulosa

© Asio flammeus

Asio otus

Aegolius funereus

Chordeiles minor

Megaceryle alcyon

Archilohus colubris

Colaptes auratus

Dryocopus pileatus

Sphyrapicus varius

Dendrocopos villosus

Dendrocopos pubescens

Picoides arcticus

Ks466

5t



haah

TABLE 4.4-2 (Continved)

COMMON NAME
Northern Three-toed Woodpecker

" Eastern Kingbird
Eastern Phoebe
Say's Phoebe
Western Word Pewee
Yellowbellied Flyca’fcher
Alder Flycatcher (Traill's)
Least Flycatcher
Olive-sided Flycatcher

- Horned Lark
Tree Swallow
Bank Swallow
Barn Swallow
Cliff Swallow
Gray Jay
Black-billed Magpie
Common Raven
Common Crow
Black-capped Chickadee
Boreal Chickadee
Red-breasted Nuthatch
American Dipper
House Wren e,
Winter Wren
Long-billed Mclrsh Wren
American Robin \%%i\
Hermit Thrush 8
Swainson's Thrush -
Gray-cheeked Thrush
Mountain Bluebird

‘.5':3’&\
,zmmm

SCIENTIFIC NAME

Picoides tridactylus

Tyrannus tyrannus

Sayornis phoebe

Sayornis saya

Contopus sordidulus

Empidonoxl-ffévivenfris

Empidona‘iy’rm?ﬁi“

ki o

" Empidonax minimus

Nuttallornis borealis

Eréimoph:}cn alpestris

Indoprocne bicolor
Rlpan\mparla

Hirundo ru%hco

Petrochelidon pyrrhonota

WM’* Pex;lsoreus canadensis

Plco pic
Corvus corax

* Corvus brachyrhynchos

Parus atricapillus

Parus hudsonicus

Sitta canadensis

Cinclus mexicanus

Troglodytes asdon

Troglodytes troglodytes .

Telmatodytes palustris

Turdus migratorius

Hylocichia guttata

Hylocichla ustulata

Catharus minimus

Sialia currucoides

Kahs6
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TABLE 4.4-2 (Continued)

COMMON NAME

Golden-crowned Kinglet

Ruby-crowned Kinglet
Water Pipit _
Bohemian Waxwing
Northern Shrike
Common Starling
Solitary Vireo

Red-eyed Vireo
Philadelphia Vireo
Warbling Vireo

Black and White Warbler
Tennessee Warbler
Orange-crowned Warbler
Yellow Warbler
Magnolia Warbler

Cape May Warbler

Yellow-rumped (Myrtle) Warbler

Bay-breasted Warbler
Blackpoll Warbler
Palm Warbler
Ovenbird

Northern Waterthrush

SCIENTIFIC NAME

Regulus satrapa

Requlus calendula

Anthus spinoletia

Bombycilla garrulus

. A
l.anius excubitor

Sturnus vulg’fqus%

- - - iy,
Vireo solitarius

Vireo olivaceus -

Vlreo philadelphicus
Vireo gilvus

\"h e
Mniotilta varia

M .
Vermivora-peregring

Vermivora celata

Dendroica petfechia

f/ “Berdroica magnolia

Dendroica figrina

% Dendroica coronata

Dendroica castaneq

" Dendroica striata

Dendroica palmarum

Speurus aurocapillus

Seiurus noveboracensis

Oporornis philadelphia

Mourning me!erfmw%%
Common Yellowthroat ?
Black-throated Green\Warb!er

w.a, .

Wilson's Warbler o

Geothlypis trichas

Dendroica virens

Wilsonia pusilla

American Redstart Setophaga ruticilla

House Sparrow Passer domesticus

Western Meadowlark Sturnella neglecta

Yellow-headed Blackbird

Xonthocephalus xanthocephalus
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TABLE 4.4-2 (Continued)

COMMON NAME SCIENTIFIC NAME

Redwinged Blackbird ' Agelaius phoeniceus
Rusty Blackbird ) Euphagus carolinus
Brewer's Blackbird ' Euphaqus cyanocephalus
Common Grackle Quiscalus quiscula
Brown-headed Cowbird Molothrus cﬂer}
Western Tanager Piranga ludov:c;mnc:
Rosebreasted Grosbeak Pheuchcu‘sxludo?;\f::anS
Pine Grosbeadk Pinicola enucleator &%%
Evening Grosbeak ' Hesperiphona vesperting
Hoary Redpoll CG{dUEIIS hornemanni
Common Redpoll quduehs flammea

Pine Siskin §E&L inus
White-winged Crossbill Loxia ieuc‘?p’tem

Red Crossbill | S~ Loxia curvirosira

Savannch Sparrow “7Passercufus sandwichensis

Le Conte's Sparrow _ﬁy Passerherbulus caudacutus

Sharp-tailed Sparrow Armmospiza caudacuta

Vesper Sparrow - y} Pooecetes gramineus
Dark-eyed (Slate-coloured) Juncm,) Junco hyemalis
Tree Sparrow \\\\ﬂmﬁwm‘?‘ﬁ' Spizella arborea

Chipping Sparrow Spizella passerina

Clay-coloured Sparrow Spizella pallida

Harris's Sparrow Zonotrichia guerula

White-crowned Sg.row Zonoirichia leucophrys

Zonotrichia albicollis

White-threated S;;%?rpw

Fox Sparrow Ny Passerella iliaca
Lincoln's Sparrow - Melospiza lincolnii
Swamp Sparrow Melospiza georgiana
Song Sparrow Melospiza melodia
Lapland Longspur Calcarius lapponicus
Smith's Longspur Calcarius pictus
Snow Bunting | Plectrophenax nivalis
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species, present exploration is primarily in terrestrial habifots, and these habitats

predominate the study area.

In the previous section nine separate vegetation zones were identified. Ouiside of
wetlands and burns, black spruce and jack pine are the predominant climax forest
species. Bird densities in such forests in 5. MacKenzie - N.E. B.C. have been estimated
at 316 (range 106 ~ 575) pairs per ken? in spruce stands, and 186 (range 80 - 292) pairs per
km2 in jack pine stands (Erskine, 1977). The most numerous and, f&}zpicol species in black

spruce stands are reported by Erskine to be Boreal Chickadee,] Swox ,ﬂsons Thrush, Ruby-

crowned Kinglet, Tennessee Warbler, Yellow-rumped Warbler, NorThern»Jggco and Chip-

ping Sparrow.
&

In jack pine forests the principal breeding species cre:,very Similar, i.e. American Robin,
Swainson's Thrush, Tennessee Warbler, Yellow—rumped Warbler, Northern Junco and
Chipping Sparrow (Erskine, 1977). B.C. Research (1978), during their roadside surveys,
confirmed most of these species as occurring at Pine Point but did not observe Boreal
Chickadees and Golden-crowned Kinglets. ‘“Consudermg the short (5 day) survey period,

such omissions may not be significant.

b
_%\

Among the raptorial birds, bald eagles appear 1o -be the most conspicuous, based on the

BEAK reconnaissance and observo’r;ons by B.C. Research (1978). One Goshawk and one
Rough-legged Hawk were fenfchvely identified during the BEAK reconnaissance, in
addition to sharp-shinned hawl?\redmmrledv hawk, and marsh- hawk identified by B.C.

"y
Research. %‘?\

The chief breeding grounds of the rare and endangered Whooping Crane lie within Wood
Buffalo National Psgrk (Novakowskl, 1966), whose northern boundary lies approximately
20 km south of the st d orea There are no recent records of this species occurring in

the study areq, but it probab!y did in the past.

In the study area, the aquatic birds concentrated along the south shore of Great Slave
L ake, but Polar lake and other wetlands closer to the exploration sites undoubtedly have
breeding potential for limited numbers of loons, grebes, waterfowl, shorebirds, king-
fishers, rails, coots and bitterns. The south shore of Great Slave Lake west of the

Buffalo River has considerable potential as wetland habitat, although probably more in
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terms of staging than for breeding. During the September 10 - || reconnaissance an
estimated total of 845 aquatic birds were observed between the mouths of the Buffalo
River and Twin Creek. Concentrations were recorded at the mouth of Twin Creek
(including 38 swans, believed to be Whistling Swans), and within | kilomeire east of High
Point.

Information on hunting for birds in the study area was determined from officers of the
Territorial Wildlife Service in Hay River; government data where?avoflqble applies to a
much wider area. The principal hunting areas for residents of: Ha)mR:ver and Pine Point
are to the west and east of these cenires, respectively (Mr. Jim?® Bgau-heu, N.W.T.
Wildlife Service, pers. comm.), with little apparent hunting pressure for birds exerted

along the south shore of Great Slave Lake adjacent to the study area.
£.4.2.3 Mammals Py

The study area lies within the lowland portions of the northern boreal forest. Rowe

(1972) refers to it as the Upper MacKenzi& Forest Section and it is a relatively narrow
zone which borders the Northwestern Transn?:on SECTIO east of the Slave River and the
Hay River Section to the south. The latter mcnkes up much of Wood Buffalo National
Park. The boundaries of the various forest sech%ns near the study area have important

implications on its mammalian faung, particularly ungulates.

4," 2
w-.% E-
Information collected on mammols-*durmggfhe September |0 - || reconnaissance were

limited and consisted of sightings %ﬁleosT chipmunk, red squirrel, beaver lodges and
tracks of caribou. Instead, the chief sources of information for this section are the
recent studies in The“%ﬁ?éy@eq\f property of Pine Point (B.C. Research, 1977), wildlife
habitat potem‘lulg the Lcmd Use Information Series map of Hay River (Canada,
Fisheries and Environment, |978) discussions with biologists and conservation officers of
the NLW.T. Wildlife Serv:ce;ﬂn Hay River and Yellowknife, and with staff of Western
Mines at Polar Lake.

General distribution data in Banfield (1974) and adjocent site information from Pine
Point (B.C. Research, 1977) was used to develop a hypothetical species list (Table 4.4-3).
Special comment is required for Barren-ground caribou, and White-tailed deer. Barren-

ground caribou (Beverly herd) winter southeast of Great Slave Lake extending as far
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Table 4.4-3

HYPOTHETICAL CHECK LIST OF MAMMALS OCCURRING

IN THE GREAT SLAVE REEF AREA!

Cormmon Name

ORDER INSECTIVORA (Shrews)

Masked shrew

Vagrant shrew (Dusky)
American water shrew
Arctic shrew

Pigmy shrew

ORDER CHIROPTERA (Bats)

Little brown bat
Hoary bat

ORDER LAGOMORPHA

Snowshoe hare

ORDER RODENTIA (Rodents)

Least chipmunk
Woodchuck

American red squirrel
Northern flying squirrel
American beaver

Deer mouse —
Gapper's red- backed vole
Northern bog’lernming =
Heather vole ™,
Muskrate
Meadow vole y
Chestnut-cheeked vole
Meadow jumping mouse
American porcupine

ORDER CARNIVORA (Carnivores)

{ atin Name

f
Fe
Sorex cineréus.cinereus

Sorex vagrans obscurus

Sorex palustris palusiris

Sorex arcticus arcticu®

Microsorex hoyi hovyi

Myoﬁs%?l\r}qifugus lucifuqus

L asiurus cinereus

Eutamias minimus borealis

Marmota monax canadensis

Tamiasciurus hudsonicus preblei

Glaucomys sabrinus sabrinus

Castor canadensis canadensis

Peromyscus maniculatus borealis

Clethrionomys gapperi athabascae

Synaptiormys borealis borealis

Phenacomys intermedius mackenzii

Ondatra zibethicus spatulatus

Microtus pennsylvanicus drummondn

Microtus xanthognathus

Zapus hudsonicus hudsonius

Erethizon dorsatum myops

Coyote Canis latrans incolatus
Wolf Canis lupus occidentalis
Continved ...
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Common Name

- 1Y
ORDER CAR}VORA (cont'd)

Arctic fox

Red fox
American black bear
American marten
Fisher

Ermine

Least weasel
American mink
Wolverine
Striped skunk
River otter

Lynx

Woodland caribou
Barren-ground caribou
Mule deer 2 o,
é : White-tailed deer

Moose

Wood bison

Plains bison
Plains-Wood bison cross

Bon%gld%«A 2 WL
Press. Toron%. 438 p.

‘{j ,
B. C‘“m eseorch

|  Sources:

2 See text. %f

Latin Name

Alopex lagopus innultus

Vulpes vulpes abietorum

Ursus americanus americanus

Martes americana actuosa

Martes pennanti

Mustela erminéa richardsonii

Mustela nivalis.rixosa

Mustela vison lacustris

Gulo gulo luscus ™%,

Mephitis mephitis hudsonica

Lutra canadensis preblei

Lynx lynx canadensis

. ’ -
ORDER ARTIODACTYLA {Cloven Hoofed Mammais} ”‘f

& 2

Rangifer fdrandus caribou

Rangifer tarandus groenlandicus

Odocoileus hemionus hemionus

o %Odoconleus virginianus dacotensis

& Alcés alces andersoni

Bison bison athabascae

Bison bison bison

), Bison bison bison x

” Bison bison athabascae (cross)

1974. The Mammals of Canada.

University of Torontfo

1977. Environmental Survey and Assessment, Pine Point, -
NW.T Repori:gfo Cominco L.td., May 1977. 99 pp and appendnces.
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south as Lake Athabasca. According to a report cited by B.C. Research (1977) Barren-
ground caribou were last observed at Fort Resolution in 1960. This is 75 km east of the
study area. However, caribou migrations can be unpredictable and recently the Beverly
herd extended 500 kilometres further south in Saskatchewan than previously recorded
(L.R. Quaife, Beak Consultants, pers. comm.). Their- norma! migratory route is
sufficiently close to the study area to warrant inclusion here. White-tailed deer have
been reported from the Ft. Smith area (Kuyt, 1966), but their normal range is much
further south. This appears to be an isolated sighting, rather 1h‘an a range extention.
Excluding these two species, the mammealian fauna comprises ﬁ}/O Epecses, which includes
41 subspecies. In the brief discussion of this fauna presented below, em hasis is placed

"i‘;r,

mainly on ungulates, because of their traditional importance to man.

The principal ungulates of the sfudy area are moose Gnd woodland caribou (Mr. Jim
Beaulieu, N.W.T. Wildlife Service, pers. comm., Mr. A!f»chndo[l Western Mines, pers.
comm.). Neither species are believed to be very cbundun;z% B.C. Research (1977)
concluded that densities were low in the Pine Point area on the basis of winter surveys
between Buffalo and Little Buffalo Rivers_and browse and pellet group surveys in
summer. It is significant to this report Thzl? no mvosg, or their tracks were observed
within 10 kilometres of the Great Slave Lake Reﬁf study area in these wintfer surveys.
Moose prefer early seral stages of forest success:;\on rather than climax boreal forest and
their low numbers might be attributed to climax status of the forests in the Pine Point -
_area. In this report, Beak Consul%\'{m‘s Limited has confirmed that most forests in the
Great Slave Reef project area E’re c}_;&@c:x forests indicating the likelihood of Jow moose
numbers here. Recent (1979) fores’rs}:ffl res near Pine Point are likely to lead to improved
moose habitat within |1 to 30 years (Kelsall et al., 1977). This indicates that moose
numbers are not likelys#6*ifickease in the study area for some time.
£ 3

Woodland caribou have\been SIQhTed more frequently than moose by Western Mines staff
even though the frequen\}«of 7sightings of all ungulates is low. N.W.T. Wildlife Service
staff confirmed that Woodlqnd caribou occur in the Buffalo River area. In contrast fo
moose, woodland caribou prefer mature coniferous forests principally because of the
development of lichens, which serve as a prime winter food. B.C. Research (1977) cites
a report by Stardoum (1975) which found that wintering woodland caribou alternately
vtilize both black spruce and jack pine forests for foraging depending on the snow

thickness and hardness. The inference of this study is that optimum woodland caribou
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wintering habitat involves a mix of these fwo forest types, similar fo that occurring in‘
the study area. Even with apparently favorable habitat, Woodland caribou densities are
believed to be low throughout much of their range and until further studies are

conducted there is no reason to believe that densities in the study area are exceptional.

Other than w‘oodlond caribou and moose only mule deer and bison might occur in the -
study area. According to Banfield (1974) mule deer range extepds northward to the
southern shores of Great Slave Lake. No evidence of their preser{ce is reported by B.C. .
Research (1977} on the adjacent Pine Point property. B:son,fbofh”*‘subspemes plus the
hybrid occur in Wood Buffalo National Park some 20 km south of the s’rud){%area. Though
they occur in the southeast quadrant of the Pine Point study areaq, there is no evidence

that they occur in the Western Mines study area.

Carnivores in the study area include black bear and canids\’fs_;gch as coyote, wolf and red
fox. Black bear have been reported to be common in the Pine Point area (B.C.

Research, | 977), but canids are secretive and the relative dbundance of these species is

Lynx and the mustelids (marten, fisher, ermmé,&,{eosf weasel, mink, wolverine and river
otter) occur and represent a potential commercmi resource Yo the frapping industry. The
more aquatic furbearers, muskratmand beaver are reported to be common in the area
(B.C. Research, 1977). Acﬂvﬁ beo\-/\er dams were spotted in the study area along the
iributary streams of the Buffalo R:veﬂ;fm"‘"‘"’gﬁ& along much of the length of Twin Creek from
Great Slave Lake south to the h:ghwa » [rapping does not presently take place in the
study area, but a nearby ’rrophne (Birch Creek) caught beaver (c. 10), marten {(c.5), and

mink (2), durmg thes 979-80 %ma‘er (Mr. Jim Beaulieu, pers. comm.).

B ;;“ '
4.5 Social and conom_i,é7 Characteristics

Ry

4.5.1 Introduction

The primary social and economic concerns expressed by government, particular interests
and private citizens, regarding proposed projects in lesser developed regions, revolve

around the impact of the population generated by the project on the existing

Kh466 : 63



heal

communities and populations. There are cases where such concerns have a very real
basis in fact, where the attracted population overwhelms that of the host region and by
sheer numbers creates many problems for various levels of government, who must create

or expand services fo accommodate the newcomers. This is not the case here.

The proposed mine would bring about a population increase in the order of |0 percent for
the Hay River - Pine Point sub-region, and would scarcely bring the sub-regionat
population back up to recent highs, which resulted from am‘tc:pm‘lons of pipeline
activity. The new population would be more locally 5|gmf|can:/|f ‘toncentrated in one or
the other of the two potential settlement bases. In the case of Pme Po:m‘ the additional
500 or so people would represent an increase of slightly over 28 percenf a substantial
and significant increase, but not beyond the capocﬂy of Pine Point to absorb. For Hay
River, a like number would represent an increase ofs 5 pergent approximately. Such an
increase would create even less stress for Hay Rlver "rhon for Pine Point, due to the

larger size and more complnx infrastructure existing in qu R!VEI’.

It should be noted that Hoy River exper;enced a recent high population of over 4,000

"“.m”\

while Pine Point once was home to over 2, 000 1}16: ‘dggregate decline from these levels

amounts to about 700 persons, which is Iess.{,‘_-’thn the projected population increase

attributable to the proposed project. 23’

This is not to say that growfh, /Sarmulquy concentrated growth, cannot create problems,

‘and this could be the case in the® s‘rudya;arec.y It is likely that, in the absence of advanced

planning, housing could be a prob erg; Additionally, eny tendency on the part of
entrepreneurs to take advantage of the growth, could touch off a round of local price
inflation, beglnmng{mme)\c\zonsfruchon phase and continuing on into the initial years

of production. g ‘3

Problems could also Gr;;é"‘ifgfhe proposed project proceeded during a period of economic
downturn, and so attracted a number of voluntary job-seekers. The resulting influx of
transient would-be workers could create difficulties in the temporary housing market,
make problems for government agencies responsible for indigent citizens, and conflict

with local residents in various social and economic ways.

Most of these issues are beyond reach of this preliminary assessment of the proposed

project but are noted here in case it is otherwise asssumed that the Proponent has not
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taken them into consideration in commissioning this report. As the project planning

proceeds, more detalled attention will be given to these and other issues.

4.5.2  Study Objectives

The objectives of this study were:

a. To provide a preliminary description of the social and econ}omlc resources of the
region likely to be influenced by the proposed Great Siclv' X Reef project. The
description was to include recreational, cultural, and qrchoeolog[cal resources

within the area of possible influence. =

g
£
&

b. To identify those components of the local regton fhost sensitive fo the likely
influences of the project, and to recommend meggures of mitigation and enhance-
ment relative to them, appropriate to this initial Ievgl"gf study (Sechons 5.5 and
6.5) ,

ey

c.  To evaluate the data base available for® morexde’rmred studies, and to identify major

\ Py

data gaps.

d. To produce a report sahsfylng the governmental requirements regarding resource
development in the Norﬂlirn Tg:rrlfones, at this preliminary -level.
/mmw
4.5.3 Methods of Sfud%\”*

The study progmm,;;'?fcrrled”ﬁout over a period of approximately 20 working days in late
1979, involved thé&ieview of gcﬁvernmenf and other reports, a field trip to the study area
and Yellowknife, durmg whith discussions were held with government and private
~interests, and the qpplsczf?:on of basic methodologies bearing on population and income
effects in developing regions. In addition, project descriptions were provided by Western

Mines.

The basic descriptions of the study area and the two communities likely fo be affected
by the proposed project were obtained from published reports, briefs and community

plans, obtained from loca! authorities. Additional information was obtained through
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interviews with municipal authorities, government employees, and private citizens,
including business people. The documents and other materials used are listed in the

bibliography, together with a record of the personal communications.

The theoretical bases of the population/income mu!’ripiiers are sirﬁplified applications of
basic theory. The population expansions were derived from assumptions made in the Hay
River General Plan 1975, the Hay River Industrial Development Study (1975), and from

those used in the population estimation and projection studies CE}’-/;?ied out in 1978 by the

Statistics Section of the Government of the Northwest Terri'rqvnfg?:-a

JThese are listed with

full titles, in the bibliography.

Population estimations and projections are difficult To produce, particularly in regions
characterized by quite different population componenfs, smce the number of variables
multiply when natural increases, fertility rates, and bn"rh rafes vary internally and are
complicated by the role of largely unpredictable, exogen%s)y determined factors of

"infout migration.

e,
E\NM“’M
The generation of a population by the creohon of ‘a~labour force is subject to similar

uncertainfies. The mode of analysis known as \é}s:c/non—basm is deceptively simple in

general outline. It merely describes the fact “}mcﬁ once a job has been created in a

community, the needs of the worker filling ’rhat job create additional employment.
/

However, in practice the tracing of that relationship is @ complex exercise. In this

study, the multiplier ratio used hGS*sbeengfaken from the Hay River Industrial Develop-

ment Study, since it has the vm‘ue ot\hcvmg been based on a recent historical record
reflective of the study area. Similarly, the population multiplier, which is based on

family size, has bee‘%fmm the General Plan 1975 since it also is based on recent

local conditions. “Jowever, ‘rhe conceptual and practical problems associated with this
theoretical qpprooch**remcm effechve, and it cannot be assumed that the multiplier .
ratios used in this reporf 'ore definitive. For a review of the concept and its problems,

the reader is referred to the appropriate items in the bibliography.

Similar problems are associated with efforts to trace the effect of investment and/or
wage bills. Indeed, the wage bill question is closely related to employment/population
equations, and the basic/non-basic multiplier ratio is largely a function of income

flowing into the economy from basic employment. In this study, data on wage bills have

Khbee 66~



LI
i

B2

not been available. The figures used are presented for illustrative purposes, and in order

to convey an "order of magnitude" to the reader.

Any wage bill is partially expended outside of the region of employment, a phenomenon

generally referred fo as "leakoge". The amount or proportion of income ledked is a

- function of the propensity to consume modified by the level/type of goods and services

available in the earning region. Leakage is also structured by such factors as saving
patterns and the direct export of earnings for saving, invesfmen’r'i%r private consumption
outside of the region. W is also subject to various taxes. Thes propens;fy to save can be
high in resource regions, since many workers seek employment m% sich occupations in
order fo save, usually with some specific sum in mind. Such workers are referred to as

"farget" workers.

It is not possible at this level of analysis to quanﬁfy‘(’rhe causes and magnitudes of -
!eokages that prevail in the study region. However, it is cerfcnn that significant leakage
wilt prevail. Consequently, the illustrative dollar values cited here must be treated with
caution when being translated into a measure.of local benefit.

. “'3‘;3\ ﬁ;'.f/ e

In general, and at the risk of weadkening these preliminary findings, it is believed that the

k:
analysis here presented tends fo over-state the 'pgpulcrﬁon increases to be expected and

under-states the size of the wage bill, although perhaps not the effective wage bill.

Fma!ly, it shou!d be noted Tha’r ‘due‘s;rorthev preliminary state of the mine plan, no data
has been cvoaloble regarding CODIT(;?& and operating costs. Consequently, this report does
not deal dlrecﬂy with such issues as local expenditures for suppliers, taxation and

royalties, or lthe ger’i’é%ksfnbuhon of costs and benefits pertinent to the proposed

project. \5,, :

4.5.4  Governmént Requlation and Requirements

The government of the Northwest Territories and the federal government have varicus
regulations governing resource developments. The social and economic requirements of
government are not laid down in guideline detail but are evolving within government
departments, as policy is interpreted in terms of particular deporfnﬁen‘ra! concerns. The

policy which has evolved, which is presented in Policy On Single Resource Community
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(Government of the N.W.T., January 1979), focuses on several broad concerns rather than
on particular requirements bearing on methods and areas of study. The Policy notes that
the government of the N.W.T. supports the orderly exploration and development of

resources but expects that such activity will take place within the following constraints:

A.  The Policy will be effective in cases where new communities are contemplated as
part of proposed development, but will also govern cases where existing communi-

ties are brought in to the development mairix.

B.  The overali emﬁhcsis of the Policy Is concern for

welfare of northern people".

C. This concern of the Policy will be best mg‘r By, w.... "providing long-term

&
employment for northern residents". t“%z\,
' R »
D.  Following the line of that concern, would-be developers are expected to utilize .....

"the resources and business facilifie%of existing communities in the proximity of
the development", and to explore The pofgzn’hgj gfor otherwise maximizing local
employment by training programs cmd by/’ the introduction of ..... "iob rotation -
schemes to facilitate employment of norfhem residents™.
%
Where proposed developmenfs are“’*soﬂsfccfcry in these terms, the government in turn
may negotiate with the developmggﬁ%;;gpcny a Special Services Agreement, through
which the government may con’rrlbu’re capital and other investments to the provision of
various municipal, educational, me\c;hcol and social services and other facilities, to

support the infrasfmcﬁtumL\%pg; operational needs of the development.

Formal hearings are, not speé-iﬁed as part of the development application process but

hearings may be I’E(Ziljl}fgg;ﬁ,f {pers. comm. L. Matthews, Head, Regional Planning,

Department Planning and P%'r'ogrorn Evaluation, Yellowknife. Sept. 1979).

4.5.5 Regional Setting

The Hay River sub-region is part of the Fort Smith District of the N.W.T. The District
contains about 57 percent of the N.W.T. total population and includes within its
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boundaries most of the major settlements, including Yellowknife. The Fort Smith
District is the only one of the four in the NLW.T. in which the non-Indian/Inuit

population is the majority of residents.

Demographically, the Hay River sub-region, comprising the towns and settlements of
Hay River, Pine Point, Fort Providence, Fort Resolution, Enterprise, and some scattered
minor settlements, contains about 7,000 persons, with some half of these residing in Hay
River, which, together with Pine Point, dominates the populatign with some 75 percent
of the total. Hay River and Pine Point together contain over”’xi?f) percent of the non--
Indian/Inuit population of the sub-region. Indians (There are §e\«\fnufr permonenﬂy.
residing in the sub-area) number [,251 in five communities nomﬂé » above, which

represents 20 percent of the total population in those centres (See Tables 4.5-1 and 4.5~
2). : ' &

The southern part of the Fort Smith District is pr;mar:ly based on developmenf'
transportation and administrative considerations. HlsTorlcaEly, this southern area has
been an access corridor between the ‘sou?h and the interior of the NW.T., with

%
connections north and west into the Mcckenzae VST teys-the central lakes area, and Yukon.

" The transportation network is shown in Figure?;%‘S-l.

@,
T
%

Since the late 1800's, the focus and orientation 3f the transport/administration role has

been comparatively stable, ql’rhough the technology and settlement pattern associated

~~~~

with those functions have undergonéj conmdemb!e change.

Economically, the Hay River region 'ii?dominc*red by the transportation and administra-
tion functions, whlch’prowd\, the bulk of the permanent employment in the area. Mining
is significant as ﬂsul’r of T\he Cominco operation at Pine Point, and mining exploration
creates a wgn:ﬂcunhmumber of temporary jobs, adding to the locally exerted dermand for
goods and services. Tha: aroponenf's field exploration, for example, has extended over a
four year period, emp]oymg 30 men in winter and 15 in summer, and has undoubtedly

contributed to the local economy.

Fishing and forestry are also significant employers in the area. Fishing has historically
been a major employer and, while the total catch has been In decline for several decades,

| there are hopes that additional processing of previously ignored species will contribute a
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Table 4.5-1

Population of Study Area

1971 1975 1977 1978 (est) 1979 (est)
Enterprise 56 83 40 40 75
Fort Providence 587 602 566 556 577
Fort Resolution 623 501 519 521 612
Hay River 2,527 3,329 3,531 329,9‘8 . 3,500
Pine Point 1,217 1,915 1,878 | 1,970
Table 6.5-2
'Ethnic Composition of Sfudy Area
December 1978 )

Indian @ Inuit (%) 2,Other (%) Total

e =N - —
Enterprise NA NA NA - 40
Fort Providence 425 (76 ‘l;),.ﬁ Nil 131 (23.6) 556
Fort Resolution 171 (32. 8) xf”erw 350 (67.2) 521
Hay River 368 (10.8) %  Nil 3,030 (89.2) 3,398
Pine Point 287 (16.3) Nit 1,476 (83.7) 1,763
Totals 1,251 f (20.0) 4,987 (80.0) 6,238

et able 4.5-3
Es_ﬂmcffed Age Distribution (1978)
Agedch 519 20-39 40-64 65+ Total

Fort Providence{ 55 % 227 166 88 20 556
Fort Resolution \%\50 4 199 131 107 34 52!
Hay River 3297 993 1,337 653 86 3,398
Pine Point 258 571 717 204 13 1,763

Source: Population Estimates, Statistical Cross Tabulations, Statistics Section, Depart-
ment of Planning and Program. Evaluation, Government of the Northwest
Territories, December 1978.

1979 estimate from J. Larnoureux, Area Economic Development Officer, Hay
River
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significant and stable payroll to the area in the near future. Forestry is a more modest
activity, although it, too, has a potential for expansion. Trapping is significant for the

Indian population but is not @ major producer of income or wage employment.
In terms of concentration of population and economic activity, Hay River and Pine Point

dominate the area, and are of most concern to this study. The two communities are .

described below.

4.5.6 Hay River

Hay River is the largest community in the sub-areq, with a populoﬂonr%riously given as
4,179 (Travel Arctic, 1979, p. 14), 3,398 (estimated, I 78, Statistics Section, Depariment

of Planning and Program Evaluation, YeIlowkn;fe l°78) and 3,500 (pers. comm. J.

Lamoureux, Area Economic Development Officer, H Rlver, September 1979).

AN

The layout of the town is given in Figure 4.5-2. As can be seen, it lies concentrated -

between the Hay River to the east and ‘rhs: Hay River Highway and rail line to the west,
gw with an extension along the west side of Thg ’rronspor’rohon corridor.

3 f\; ﬁ
The major area on the north of the se’rﬂemen&:s Vale Island, which cnce was the site of
Hay River proper. Flood problems led to the re-establishment of the town in ifs present
location and Vale Island is now lorgely devoted to the rail/water interchange function,

although some residential seﬁlement remains as a vestige of the old town.

Data bearing on Hay River is bo’rh lii’i’lifed in scope and dated. The most recent studies
of any compreh égsrve sccle were prepared some five years ago, when the Mackenzie
pipeline was expected. Thas expectation coloured the studies done, and the projections
and plans con'rcmed m the, “two main documents have found the recent reality falling
short of the levels andm’rypes of growth anticipated. The popultion projection, for

example, appearing in the General Plan 1975 (p.15) predicts a 1979 population of 5,890,

which over-estimated the event by some 1,000 persons.

Nonetheless, the 1975 General Plan is still the official planning document for Hay River,
and it has been used here, with qualifications based on personal communications and datfa

gathered in the field. It -might be noted that one "benefit" conferred Ey the relative
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downturn in Hay River growth is that current proposed projecis in the region can be
expected to fit neatly under the levels of growth provided for in the General Plan, and
so (marginally) take up the slack in the plans prepared on the expectation of pipeline

related growth.

Given the hiatus in growth over the 1975-2 period, it is reasonable to assume that the
structural components of the descriptions offered in the General Plan still held, in broad

outline, for such factors as housing, retail-commercial qg;‘tvﬁy, and employmen’r

patterns. The difference between the 1975 and (estimatéd) '=i97;,225 populm‘lon is, for

“example, less than 200 persons.

The governmental-administrative component of the ?jHuy River economy is pronounced.
The federal government maintains offices and sTai%}neray River, with at least ten
departments represented there, plus a pohce de?ochmenf. Similarly, the Territorial
government maintains five or more deparfments in ‘rhe Hown, and administers the
adjacent regions from Hay River. Hay River is the major medical services cenire in the
southern region and is the headquarters for{he N‘

va

No data is available regarding the employmenf represented by these government

.T. Public Library Service.

services, to which can be added that of the Town administration itself, but it clearly is
substantial. The primary economzx of Hay River {in E969 assuming here that structurally

it has not greatly altered) sup or’ts ia work force described in the General Plan as follows:

P
s e

Fishing \*% 350,
ronsportoﬂon 35%
i Coﬁmumcahons 15%

y. 4
D, PersonajServxces 10%
' Tg;applpg 5%
\%\!‘é ’
A 100%

It is probable that the personal service sector is relatively larger today than it was when
this distribution was calculated, and likely that construction, which was in decline ten

years ago, has revived and would be represented in current data.

Annua! population growth in Hay River has in recent years been more a function of in-

migration than of natura! increases, although natural increase in the early 70' was at the
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relatively high level of 3 percent, dropping to around 2.3 percent in more recent years.

In-migration up to the mid-1970's was some 8.6 percent but it is expected to have been

lowered since 1975 to around 2.5 percent. Since in-migration is basically a function of
government expansion and general resource development, it is only partially accessible

to reliable analysis.

Tourism is widely regarded as a significant factor in the N.\W.T. generally and in the
Great Slave Lake area in particular. Hay River atiracts a mgmf;com‘ tourist flow and is
the base for several tourist-oriented fishing and hunting !odgesmncjxcamps in the southern

N.W.T. However, as the General Plan notes:

"There are no reliable quantitative data uvci{a}gje to indicate the strength of
tourism as an employment generator. or as ig'r'i income producer in the May

R r

RN

\\\
T,
AT

The housing stock in Hay River is dommafe?@;smgiq. family dwellmgs, which make up

River economy."”

Housing

some 60-70 percent of the housing unifs. Aparfmem‘s represent some |10-]12 percent of
the stock, while mobile homes make up the bclcnce. There are, in addition, some 80

units available in hofels—mofels in the communn‘)?(Explorers ' Guide 1979, modified). .

The housing stock is prlmarfly wned 1 by private companies and different levels of
government, necessitated by “the need tfo provide housing as an incentive fo employees.
The two senior government levels in !975 owned 28 percent of the housing stock, while
private companies oWi€dwan additional 17 percent; only some 33 percent was then
privately owned, *’“ﬂc'md owne:t"occupied Virtually no rental units were available in Hay
River, other than commercml accommodation, until quite recently. While this 1975
pattern of housing hos shlf’red somewhat foward more private housing and the promise of

more rental units, housmg remains a constraint on growth in Hay River.

The fown has moved considémb!y toward easing the situation, however, and In [979 there
were 80 serviced lots available for purchase, and an additional 120 lots were on the
planning board. With an occupancy level of three persons per unit, these 200 lots
represent a surplus in terms of the projected needs of the proposed project (pers. ‘comm.
J. Hamilton, Hay River Municipal Hall, September 1979).
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The current availability of these existing and planned lots is quite significant, since due
to drainage and permafrost problems, a lead time of two years is required fo prepare

land for construction in Hay River.

In addition, there is a two storey apartment block, containing 57 units, in Hay River.
This complex, which was built in 1974-75, is under basic maintenance but is not open for
occupancy. Presumably, if the demand was present, it would be made available for

tenants.

Commercial and Retail Services

Hay River in the context of present demand is well servaced by commercial and retail
entrepreneurs. In the transportation sector, numerous charfer air services are based in
Hay River or maintain service through the ground Gnd oner based facilities. Ground
transportation is available on regular schedule and ;T—?ar?er basis for freight and
passengers, and scheduled qir service is maintained by PCICIfiC Western A:rlmes and by

Ptarmigan Alr Service, which connects with, Yellowknife.

Other commercial services such as heavy—ecﬁﬁpmenf maintenance and warehouse/supply
are tailored to existing levels of activity bufﬁt;i_,ou[d expand to meet new demand if it
arose. A

On the retail service side, Hoy Rwez 3“3 less of a regional centre. While residents of
other communities, such as Pme’w Pom’r do make use- of Hay River as a higher order
retail centre, recent estimates indicat® that only 10 percent or so of the retail business
done in Hay River car@bié=attributed to outside demand. The range of services offered is
relatively comprghensive, in\:‘c‘lluding supermarket and depariment store levels of service,
and the retail rni.fmig,_ approg%r-im‘e to the size and composition of the population it is
designed to serve. Fof"‘f:g%l;é retail and commercial services, ample land exists for any

future expansion, and the groundwork done by the General Plan 1975 assures that any

increase in demand would be promptly met by the implementation of existing plans for
development. There are active plans to add 26,000 ﬂz of office-retall space to Hay

River in 1980 (pers. comm. M. Currie, Ferguson Real Estate, Pine Point, September-
1979). '
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Schools and Town Recreation

Hay River has elementary and high school capacity, with accompanying open space, at a.
quality level equivalent to any schools in the south, and superior to most. The schools
have shop and gymnasium facilities, which are also vsed for community education and
recreation, and the Arena Complex in Hay River, built in 1969, has hockey and curling
ice, and various other facilities/rooms for other activities.
. ya

Hay River also has a licensed day-care centre. The high, Sc:hool currently (1979) has
about 270 students, with the capacity to accommodate 450:{ giving’ czgs&a‘rplus capacity for
180 additional students. The capacity of the lower grades, however, from Grade 9 down
to and including kindergarten, is about fully occupied by existing enrolment, and any
increase in the number of puplls would require expmsron f these grade level facilities.
There is, however, an intermediate school schedu?edxfor construction in 1981-2, which
would alter the overall school capacity situation. In addrhon, the Hay River schools have
generous land allowances and portable classrooms could be se’r up on the school grounds,
without seriously reducing the open aregs ¢ available {pers. comm. J. Maher, Dept. of
Education, Hay River, September I979) w%hmqn improvisation could only be a

temporary measure, since mobiles are not The ldea[ teaching-learning environment.

i

: RN
- -t
In addition to the school grounds and facilities and the fown arena, there are several

. o ST - .
developed parks in Hay River, omd a major camp ground, with beach access, on Vale

Istand.

) g .
The municipal serwces, mcludmg water, sewage, waste disposal, eleciric power and

telephone (no’r%\l%mumc:pal[y run services) have been constructed to superior levels.
Although the new wofer sysfem required modifications in 1979, once fully operob]e it

will also be a superior sysfem

It Is estimated by the Hay River municipal staff that the existing services could support
a population of 10,000 people without major expansions, other than those associated with
servicing land areas newly brought under use (pers. comm. J. Hamilton, Hay River,
September 1979). The Mayor believes existing facilities would support 17,000 people.
{pers. comm. September 1979).
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Fire and ambulance service is provided by a volunteer system, which has been found 1o

be a satisfactory and efficient method for communities up to the 10,000 population range
(General Plan 1975). '

The Hay River hospital services the regional population as well as the town proper, and is
the base from which medical personnel serve other communities on a visiting basis. In
addition, the hospital provides advanced medical facilities, and has the organized
capacity to iransfer cases to Edmonton expeditiously, and Té? participate in telex

consultation with specialists outside the NLW.T.

The hospital has six doctors, of whom two are surgeons, and a compIeTg nursing staff,

including operating room nursing support. Hay River also has two resident dentists, who

i
4

visit other communities. %\ ;@
Tonel

e

Weakness in the medical services are concentrated in fhe%?‘egs of psychiatric care, as
related fo emotional problems and to alcoholism. In this, Hay River shares a weadkness in
common with many other farger areas, mcludmg‘some metropolitan regions.
{./" Py

Hay River housed a childrens Receiving Home, v%xfh a staff of 11, able to accommodate
36 children, until March 1980. The home was c!osed in March and the service shifted to
Ft. Smith. However, there ore,plcns for a Crisis Centre in Hay River, which would
provide a wide range of socml ser\nces for children, and older age groups, in an

integrated fashion. : e, ,&QW%W

area outside of the, jo;vos-\ ar east as Buffclo River, which includes the proposed mine

site. %&(\\ \E“
N £

The RCMP defcchmemé{y. River is made up of 14 officers, including one responsible
for court duties, and two civilian office workers. One officer is responsible for highway
patrol, and one other officer fills a specialist role in the ldentification Section of the
cetachment. New detachment premises are currently (April 1980) under construction,
and the resulting facilities will be adequate to service a population in the 8-10,000 range

(pers. comm. Constable J.E. Carnegie, Hay River, April 1980).
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The detachment is accustomed to dealing with a fluctuating population level, and an

increase in the population of up to 600 - 700 persons would not constifute a critical

situation for the detachment. The major concern so far as policing is concerned, relative

~ to the proposed project, is that of increased traffic on the highway out of Hay River.
This could be a problem, particularly during the constfruction phase of the proposed

project.

4

P
The population increase attributable to the project could warranf one or possnbly two
additional officers, depending on the final distribution of The new population. The

construction phase might require two additional officers on highway pot:frol.

-
_ Transportation 1\/ )

Hay River, the transportation hub of road, rail and Mcckenme River system, is well

served in terms of access info and within the N.W.T. The town has daily bus and air

service from points fo the south, and regular service to other N.W.T. points is rouvted
through Hay River. ﬁé‘:\ e,
QK‘K @}"g é;/‘;’/ 4
/
Air charter services and boat rentals are avculob]e locally, and major lake-river freight
shipping companies are based on Vale Istand.” On the local level, car-fruck rental

- o iy - . . . [
agencies are located in Hay El\“féﬁﬁcnd taxi service is available.
£

The rail system, which is frelgh’r énly, h;]é its effective raithead in Hay River, although a
branch connects Pine Point with the sys?em. The annual capacity of the rail system was
estimated in 1975 gszbeing 36,000,000 tonnes at 100 percent capacity, which is unlikely

to be called Up‘gn in the foreseeable future {Hay River Industrial Development Si'udy;
1975). '

Indian Reserve

‘The only Indian reserve in the N.W.T. is adjacent to Hay River. The reserve has a
considerable potential for development, under the authority of the Band Council,

although no plans for development are active at this time, so far as is known.
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The Hay River Indian Band has an interest in the strip of land between the Great Slave
Lake and the Hay River Highway, extending as far as the Buffalo River just west of Pine
Point. This area of interest contains the mineral resources under exploration by Western
Mines. The Hc;y River Indian Band has in the recent past made an effort to have this
area placed under an educational reserve, for use by the Band. Since the area in question
contains fish migration-spawning streams, it is likely that hisforically the Band made
extensive use of it. Current use is apparently at a low leve],/"and is limited to some

trapping activity.

Given the historical connection, it is possible that some sites along the laRe shore east of
Hay River might be of archaeological s:gmflcance, Th:s possibility was not investigated

as part of this study.

Labour Availability

Hay River, like most other communities in=the sub-areq, does not contain a sngmflconf

W, ‘
surplus of labour. There are target groups w:’rhlnf‘!fs Population, such as native Indians,
who are under-employed, but the number of exper:enced active workers available for
employment is limited to the frictional Unemploymen’r component. In late 1979, there
were some 60 persons regls’rered with Monpower. In general, however, the unemployed

e
are relatively unskilled or hcwe sk:lfs developed in sectors other than mining (pers. com.

G. Halliday, Canada Monpower,HgnyRwerr,v September [979).

N
It is possible that, given a vigorous program of recruitment and training, some labour
might be c’r’rrccTed*’“f?ﬁ%on—’rmdifionol sources {women); and it is also possible that
indians might be“clm‘eresfed 1n a wide range of employment, including sub—confmchng.
roles, if suitable orrang&menfsfcan be made o accommodate indigenous life-styles.

\ra\,, '

4.5.7 Pine Point"

The town of Pine Point, a fully incorporated municipality, services the Cominco mine
operation, east of Hay River, on the shore of Great Slave Loke. The town has a

population in the 1700-2000 range, supported by the approximately #50-500 jobs with
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Cominco, and by the service sector created by the resultant demand. The figure of 400

was provided by the Union. Other, earlier sources indicate that Cominco employed 500-
525 hourly workers, plus staff, for a total of 650 - 700 in 1977.

Pine Point has the full range of municipal services, water, sewage, paved roads, and
various other services appropriate to a town of its size. It has a four-man RCMP

detachment (Cominco also has security staff), a volunteer fire department, and a

medical cenire staffed by professional nurses, supported by v“rsu’rlng doctors from Hay

?

River. é;’/‘\\ |

The Town Manager believes that Pine Point could support an Gddfﬁoncil"populaﬁon of 700

-800 without requiring any major extension of or |mprovemem‘ to existing servtces (pers.

comm. D. Lagore, Town Manager, Pine Point, Sepfemberal 979).

x;,

The retail-service sector of the town is concentrated th.g mall area, which houses a

hotel, a department store, a movie house (recently closed), supermarket level food

outlets, and various other retail stores (Eigure 4.5-3).

The economy, directly dependent on the legel of employment at Cominco and on the
level of local spending, fluctuates, and hasv\llﬁle potential for growth beyond the
potential for expansion of the mining and processmg activity. This limitation is

accentuated by the Tendency ;@g\fhe part of many Pine Point residents to make use of

Hay River as a higher order’ serv;ce cenire, with a corresponding loss of retail dollars for

Pine Paint.

Schools

Pine Point hos a p!qz schoc;l for children 3 - 4 years of age , operating four days a week.
The Galena Heights Scho\)}/ with eight teachers and three futorial assistants, plus support
staff, provides kindergarten tfo Grade 3; Matonabbee School, with 22 teachers and 12
tutorial assistants, provides grades 3 - 12 for over 400 students. The Senior school has a

gymnasium and shop facilities. The Pine Point schools follow the Alberta curriculurn.

K&466 -8~



. VANCAL - 3708

GUIDE KEY
1. CURLING RINK
2. ARENA
3. THEATRE
4. LECION
5. WATER RESERVOIR
6. REVERSE OSMOS!S WATER TREATMENT
PLANT

7. SHELL SERVICE STATION
5. PINE POINT MALL

i TOWN OFFICE

i TOWN OFFICES

i RCMP.

iii  POST OFFICE

v OGILVIE'S IMPORTS

v 1G.A STORES

vi  LIQUOR QUTLEY

vii UNION OFFICES

viii  C.N. TELECOMAUNICATIONS
9. PINE POINT HOTEL AND RESTAURANT

10. PINE POINT DRUGS BUILDING

i MEDICAL CLINIC

i CLOTHING STORE

fii DRUGSTORE

13, BANK OF MONTREAL

12, SIMPSON'S-SEARS

13. RECREATION HALL

4. ELEMENTARY AND SECONDARY SCHOOL

5. PENTECOSTAL CHURCH AND MANSE

6. CATHOLIC CHURCH AND MANSE

7. CHURCH OF THE NAZARENE

18. GULF SERVICE STATION

19. CBC-TV

20. BALL PARK

21. GOLF COURSE AND ORIGINAL
TOWNSITE AREA

22. DENTAL CLINIC AND PUBLIC
HEALTH SERVICES

FIGURE 4.5-3: Pine Poim Townsite
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Recreation

Pine Point has a covered arena with curling and hockey ice. The arena has lounge
facilities as well as the usual changing rooms and spectator space (for 500 people), in
addition to other room space suitable for meetings of small groups or classes. The high
school gym is also available for community use. The town also has an indoor gun range, a
9-hole golf course, open space park areas, and o swirnming pool. .There are plans in hand

for an indoor swimming pool.

The resident population is active on a volunteer basis in the provision ‘Eif‘:-‘lggcreaﬁon and a
nearby lake has been developed for recreational use. General outdoor recreation is
popular with Pine Point residents and there is w1desp}é?ad use made of the bush resources

for hunting, fishing, snowmobllmg, cross couniry sktmg,g’rc?

Housing and Land N

‘a\x

iy

Housing is available in Pine Point largely ’through Commco employment. Rents and
services for employees are governed by the co!lechve agreement in force between
Cominco and the United STeelworkers, Local 804 (pers. comm. J. Ferguson, Pres. USWA,
Pine Point, September l979) \& }

%afmmm
%
Not all employees of Cominco look Upon Pme Point as a permanent home, and it oppears
that this has tended fo w \g&%en the private housing market. In addition, a number of
single male workers are h sed in @ camp, which is being phased out. In late 1979,
according to the' manager qnd staff of Ferguson Real Estate, there were about six

trailers and no houses o,\jhe_,rgarkef in Pine Point.

2 &
,““« ?

In 1977-78 a major subdivision was planned for an area in the southwest part of town.
The plan calls for 400 single family lots, with a school and park faciiities, as well as a
commercial-refail complex. The subdivision is planned to a level able o accommodate

some 1,600 people.
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Pine Point also has a site of 9.2 acres, zoned for commercial-multiple family residential,
which is currently available should the market justify the construction of apartments.

Industrial land Is also available.

Transportation

The town has no scheduled flights connecting outside of the I}I/F}’W T. although an up-to-.

date airport is present and recently supported such a serv.;ce:' There is a limited but
scheduled flight connection with Yellowknife and charter qir ser?‘?re% are available.
i There is a daily bus service, which provides connection through Hay River and points
east. Freight service by road is available five daysfﬁ week. Taxi service is available in

2

town, and Cominco provides a free commuting serﬁc;,g forfemployees.

Ea Other Communities

Other communmes in the sub-area, En’rerprrse,,h Fort Providence, and Fort Resolution,

are small in population sizes (40/556/52‘1‘ respechveiy) and in municipal and other
services. None of these communities is I:ke! o be directly affected by the proposed
development but some empioymenf opportunmgs may be indirectly created that could

benefit one or more of them.
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5.0 ENVIRONMENTAL SENSITIVITIES

‘W&[{"’?
5.1 Climate and Air Quality _ . tt—l/v’-f

_ The typical contaminants from a mining and crushing-concentrating _operation are
particulates, sulphur dioxide, and nitrogren oxides. Table 5.1-1 shows the typical

emission source and the contaminants expected from each.

Table 5.1-1

Typical Base Metal Mine Emission Sources

# Sulphur Nitrogen
_ Particulate " Dioxide ; Oxides
Excavation, hauling ‘\’% '
and dumping X e
crushing and conveying i
Diesel Generators X X
Concentrate Driers X possible

With modern conirol measures on pcrﬁcu!m‘e-%@ource emissions and considering the
relatively small magnitude of gaseous emissions from the possible future processing
operations, there would Gppem}'/ro be little potential for any significant tmpact on the

local or regional air quality and™ meteorology.

-2
%}Y

5.2 Geology and Soils

Development of tfe Great che Reef property by Western Mlnes Liimited has The
potential to adverggweffecf ’rhe terrain (geology and soils) in the following wcsys
._&(w ’f*:‘ -

l. Activity may result in the disturbance to the permafrost present in the organic

terrain and the subsequent development of thermokarst. This can lead to the

formation of thermokarst ponds.

2.  Permafrost-free organic terrain is also prone to disturbance by surface activity.
Vehicles travelling across organic terrain can initiate the formation of long-lasting

ruis.
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3.  Fine-grained lacustrine deposits and the soils they support are more susceptible to
erosion, if disturbed, than are coarser-grained deposits and their associated soils.
The removal of vegetation from the lacustrine deposits and the movement of
vehicles and equibmenf across them has the potential for erosion in the form of -
rilling by water and mass wasting if slopes of fine-grained material are disturbed.
P LT A v
4. - Western Mines Limited plans to use sand from a gravel ric'"ffe near the miAgsite to
backfill the mined out areas. This will resulf in the es’rrfuc’n i, of the gravel ridge.
However, the abundance of raised beaches and till ridges in ’rhe Greg:;mm:m:zes any
adverse terrain effects associated with the removal of this landform.
5. Western Mines Limited estimates that there thl be,rIS 300. cubic metres of waste
rock from preproduction development of the mine. Th:s rock is fo be used for road

construction and as fill for the mine plant area. If ’rhe 'waste rock is left exposed

Qg(\‘“vd\ ¢, during the time between extraction and used as fill, it will be prone fo erosion by
’L“/

Waﬂ and wind. This may lead to sednmentcn‘non in nec:rby streams.
A e

\-.___——*-”'"— Vi‘g\;\ f’"ﬁ_“*“"_"""""‘

\ 7
The above-mentioned potential impacts are of c\generol nature only. More specific ones
can be identified only when detailed site plans have been formulated. The low value of
the soils for agricultural use gnd, the lack of unique geologic and pedologic features

suggest that if careful mmmg\procedures are followed, the environmental impacts to the
terrain will be minimal. o, 5\; e

v

5.3 Hydrology and Water Quality

f“ 'QQ}X

& iydrology

5.3.1 ™»Hydrolo !
\

Based on the descrtphon of/f:e project as outlined in Section 3, development of a mine
at the R190 orebody, the major environmental concerns from a groundwater standpoint
are the effects of exiraction and discharge of upwards of 30,000 gpm of groundwater
during the continuous dewatering operations. Available information on substrata charac-
teristics and local hydrogeology indicate the magnitude of drawdown of the surface

water table would - likely be minor due primarily to the existence of the thick,
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relatively impermeable overburden unit. Information obtained from the pump test at the
X25 orebody site was incomplete in that permeability data was not determined on the
individual substrata including the overburden. This information will be obtained in the
pump test at R190 and should allow more refined projections to be made on extent and
magnitude of any drawdown effects from a full-scale mine dewatering operation at that

site.

Discharge of the rrﬁne dewatering water onto the lowland grea north of the mine via
ditches constructed fo convey and distribute the water could cause some localized
flooding. Experience at Pine Point from similar procedures of dlschargmg a considerably
greater quantity of dewatering waters indicates initial increases in surfcce water with no
significant alteration of the characteristics of The fandform once the new equilibrium is
reached and the water dissipates into the Iowfcmd muskeg area (B.C. Research, 1977).
Although serious impacts from a surface hydro!ogx:jvrewpomf appear unlikely, more
detailed assessments should be made in the detail :i\:nm& planning stages of the most
suitable area for discharge of mine dewatering waters. The area selected should avoid
flooding, extensive ponding and allow goﬂgpd dissipation of the water without formation of
runoff channels that might connect to ex:sfmg*smoll creeks Ieadmg directly to the Twin
Creek or Buffalo River systems. It oppeczrs ’rhc:’r the area northeast of R190 draining out
into the cenira] lowland be’rween Twin Creek and the Buffalo River would likely meet

w‘%
these requirements. ‘

Vs

5.3.2 Water Qual ITZ

i, S TR
-

The main concerns of' the deve%;i“men’r of a mine as described in Section 3 ~ Project
Proposal from afwotermquuh’ry prespective would be mine domestic sewage disposal, and -
mine dewofermg water dzsposc:! Since there would be no ore processing mill associated
with the mmmgaat the R 90 site, there will be no requirement for a tailings disposal

facility. Domesﬂc ‘s%\fage treatment requirements would be resticted to handling the

small amount from the mine operations since no permanent on-site housmg is planned

and therefore should pose no significant disposal problems.

Based on the available information on the quality of water to be expected from mine
dewatering operations (Table #4.3-2, Section 4.3-3), as determined in the X25 orebody

pump test, in comparison with the typical discharge quality requirements to be applied
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by the regulatory agency, present indications are that the water quality would not
exceed the maximum permissible concentrations. This comparison is shown in Table 5.3~
l.

Table 5.3-1

Comparison of Probable Water Quality Requirements with
X-25 Orebody Water Quality

Probable Maximum * K-25 Pump Test

Water Quality Permissible Concentration > Water Quality
Parameter (mg/) Iy (mg/t)
Total Arsenic : 0.05 Y <0.0!
Total Cadmivm : 0.01 ;’ 0.0}
Total Copper 010 & ,’ﬁ) <0.01 - 0.03
Total Lead 0.20 \M, 06.-0.17
Total Mercury . 0.002 L éﬁ\
Total Nicke! 0.40 x‘% 0.0
Total Zine | 0.40 - 0.02 - 0. I6
pH (units) ' ' 6.0 - 9.0 YN R
e

*¥ Based on Requirements of Pine Pomh MIHESlemITedS Water License issued by
Northwest Territories Water Board in 1979.% ,\ & -

The concentrations of the parameters hsTed |r}; Table 5.3-1 for the mine water are
somewhat higher than the exisﬁng water quality in the single characterization of the
swamp water north of the Rl90 orebody as shown in Table 4.3-1. This indicates some
potential for moderate chonges\m V{Jate -quality in areas which would receive the mine
water discharges.
Additional water qualﬁ%&fom of the bedrock groundwater in the R190 orebody area will
be collected durmg the proposed 1980 pump test at that site. This information will allow
further assessment of, The probob!e character of waters to be disposed of from mine

dewatering operations Gnd“po enhol for any significant water quality effects.

5.4 Biological Characteristics

5.4.1  Agquatic Systems

The areas of aquatic concern in relation to development of a Pb-Zn mine on the south

shore of Great Slave Lake may be considered under three major categories:

K4466 -88-



I. The budget of heavy metals in mine waters and effluents produced during the
construction and operation of the mine, and the effects of these metals on the

aquatic enviromment;
2. The effects of groundwater removal on the hydrological regime of the area; and

3.  The specific effects of the construction, operation and abandonment of the mine on

commercial, domestic and sport fisheries of the area.

Heavy Metals and the Aquatic Environment .

The effects of heavy metals on various aspects of the aquatic environmeh?? have been the
subject of innumerable studies and publications. . Hynea (1971) suggests, however, that a
disproportionate amount of research has been expended on foxicological research of very
narrow scope, and that not encugh effort has been expended on an understanding of the
pollutants on the aquatic ecosystem as a whole. - Thlsx\oufhor cites the varying
sensitivities of aquatic organisms, both invertebrate and verfebrdfe, to the same
pollutants as an example. There is no queshon, however, that heavy metals are capable
of killing fish directly, or creating stress® frhdmm Sub-lethal metal pollution (Sfein and
Miller 1972). E

In considering the potential effecis of hedvyw'me‘rdl contamination on the aquatic

ecosystem, the following comgd%?}g of aquatic systems should be addressed:

i}  water quality
ii) sediment

iii)  aquatic yegétation
iv)

v)

The major area of concemuin refation to a Pb-Zn mine and the possibility of heavy metal
pollution is that of tailings disposal, and the potential for contamination of surrounding
waterbadies with by products such as heavy metals or fine particulate matter. This is
not a concern at the Great Slave Reef Project as it is presently conceived, in that no
processing of ore is planned at the site, thus eliminating any concerns about mine

tailings.
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The major area of concern in relation to heavy metal confamination will involve the

vltimate disposition of effluent, which includes both the groundwater removed from the

mine and surficial drainage from the area of the mine site, and the chemical

characteristics of this effluent. These concerns are addressed in Section 5.3.2 on Water

Quality and Section 5.3.1 on Hydrology in this report.

An examination of the topography between the proposed mine site and the surrounding
waterbodies with fisheries potential (Buffalo River, Great Slav?;!..ake, Polar Lake, and to
a very limited extent, Twin Creek) indicates the bog-shatlow, !ersgomptex would act as a
buffer between significant aquatic systems and the effluent. F'urfher definition of the
chemical characteristics of the effluent, and surficial and groundwc?er movements in the
_area are required before any firm conclusions mo;;,be reached. The resulis of these

determinations will dictate the necessity and scope\\of any special mitigation measures.

A pre-development data collection program should e conducied at the potential points

of entry of these waters to a sensitive aquatic thl‘]‘Clv'!‘.“h._-,i;rhlS pre-development data

collection should result in the documentation of ambient heavy metal concentrations in

waters, sediment samples, fish, benfhfc*npver’tebm?es and aquatic vegetation. Such a -

Mf*“'ﬁ;

sampling program should be standardized and conducted at regulm intervals.

Groundwater Removal and Aquatic Systems

The subject of groundwafenﬂ;gr%’ovo! and the effects on the hydrological regime is
discussed in Section 5.3.1 of ’rhis repogt.. The concern raised here involves the potential
effect groundwater may have on neoh[by Polar Lake. If the aquifer which is recharging
Polar Lake is in the drawdown cone, lake water levels may be depressed such that the
lake is no longer sur’“w%?é“-’*f\or habitation by fish. A fish kill may result from high water
terperatures cs:;@jlow dlsso!::}ed oxygen concentrations during the summer if the volume
of the lake is Sigmfrc:anﬂy reduced and more importantly a reduction in lake volume, as
a result of mi‘errup?mg ?h(::?aquer feeding Polar Lake, could cause a winterkill situation
due fo depressed dissolved oxygen levels in late winter. This would be particularly
serious if the aquifer feeding Polar Lake does play a role in the dissolved oxygen balance
for the lake during the winter season, as suggested by M. Falk {pers. comm.). Further
assessment is therefore necessary of the extent of drawdown which would result from

mine dewatering at the R190 orebody about 6.4 km west of Polar Lake.
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The potential effects of groundwater removal on Buffalo River must also be defined, as
Buffalo River exhibits very little discharge during the winter (G. Low, pers. comm.).
Any reduction in water discharge has the potential of adversely affecting overwintering
areas in this watercourse. It is not known if fish do overwinter in Buffalo River, but if
mine dewatering is determined to have an affect on this watercourse, the use of this
river by fishes during the winter will have to be determined, and appropriate mitigation

measures developed to protect overwintering fish fauna if presén.

Fish Harvesting Activities

The development of the Great Slave Reef Project is not likely to affect either domestic
or commercial fishing activities in Great Slave Lake.f-’}The proposed mine will not likely
affect sport fishing activities in the region, with ’rhe sagmflcqn? exception of the sport

fishery at Polar Lake. \ »»,

“'“‘%
The existing exploration camp is located less than | km from Polar Lake. The access
road to the Polar Lake sport fishery presenﬂy-»—sk!rfs the exploration camp. The existing
camp detracts from the attractiveness of Th:s rggrec jional area. Any further develop
ment of the camp site at its present locohon would probably be detrimental to the
attractiveness of this sport fishery, both from ép gesthetic point of view and in light of

other factors associated with Gl’l}l@.SUCh developmel it such as noise levels.
A
b5

it
=h A

5.4.2 Terrestr iaf “F’l'o&'rr?ér“"‘lﬁfﬁaiiz“cuno
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ape . (""(. & . ym - . . .
- The modification of'communities in pit dewatering discharge areas;

The main impacfsinciude:

- The possibility of increased fire frequency;

- The effects of dewatering on the forest communities.

The vegetation in the vicinity of the Western Mines property has already been somewhat
disturbed for exploration lines and drilling sites. It is expecied that natural succession

will occur in these areas once the disturbance factors are eliminated. However, for
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recolonization to take place, it is important that substrates be disturbed as little as
possible. This is particularly important in sandy areas where wind erosion may become a

problem when the vegetational cover is removed.

The presence of areas into which pit dewatering discharge is expelled will result in
increased water levels in some plant communities, particularly lowland communities, and
the possible introduction of foreign substances into plant root environments. The water
levels for lowland communities may create problems for fen cop Emunities which require

flowing nutrient rich water. Fens are normally used ex‘renswe[y rwildlife.

Depending on the extent of the elevated water tables, some shifts fror;“‘uplond types to
more wetland like communities, may occur. The extém‘ of such changes is not easy fo
predict as a number of factors such as soil poros:?y and }MGTer holding capacity wili be-
involved. It is not possible at this time to predict the effec’rs of possible contaminants of
the pit dewatering discharge until a further assessment of Tts, composition can be made.
The effects of dewatering on forest communities has already been discussed with

reference to Pine Point and is probably ndt;g,&i;sue in the area.

As fires are a natural and repetitive occurrence in the boreal- forest, and as the area in
the vicinity of the Western Mines site has not beéen burned for over 200 years, it is likely
that with greater activity in the area the probability of fires will increase. The

probability of fires has Impllcuf%for the future wildlife value of the area.

4, .;_ 3
%.

5.4.2.2 Birds ™

W

impacts on blrds fromh them d°velopmen‘r of the Grem‘ Slave Reef project may resuh‘ from

4 %

several processesiinherent in g mining development.
> .
N E

There will be habitat Tosses and disturbances asscciated with the construction and
operation of the mine, and certain species are sensitive to these changes. Other species
can utilize human habitiations for breeding and foraging and might colonize the facilities

1o a limited extent.

A more subtle impact is the effect that the use of water by mining activities might have

on water bodies. The most apparent impacts would be on fish, but any lowering of water
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in the May - July period could inhibit breeding, and at other times reduce the overall

capacity of wetlands to support waterfowl.

54.2.3 Mammals

The main impacts include:
- habitat loss during exploration and operation
- disturbance or harassment of animals

- increased hunting pressure

- greater likelihood of forest fire owing to higher human popu!c??bnﬁ@

- attraction of nuisance animals to camp facilities

The animal populations of the study area have beeni\xposed to recent exploration in the
adjacent Pine Point property and via the road and rali hg\es which fraverse its southern
flank. The present development by Western Mines can be Viewed as part of the gradual
economic expansion of this areq, and in terms of mammals this frequently brings about a
gradual retreat away from the areas of hrgh ht_Jmcm activity. This section, particularly
the discussion of disturbance, is based on BEAK (3980), Geist (1975) and MacKenzie
(1976). \'{

The initial effect of disturbance is wifhdrawo?of animals from the immediate project
area, which can be recolonlzegonce the activity has ceased. Ungulates can habituate to
disturbance, and this can Ilmaf heéeffec’rrve habitat loss. The degree of habituation and
the area of habitat lost depend or”i’*&fhe intensity of the disturbance and whefher it is

accompanied by hunting and other hcmssmonfs by people.

At the Great Siove Reef sn‘e  the impact of disturbance on mommcls is likely to be small

because of thelr apparen*f !ow densities. If the operation of a mine is accompanied by
&

greater recreational use of the study area by people for hunhng and other pursuits, the

impacts on ungulates particularly would be more significant.

The proposed mine is located in an area of mature, if not actually decadent forest. As
this report has pointed out the susceptibility to fire is great, and this is underlined by the
major fire which recently {1979) threatened neighbouring Pine Point. Increased human

activity in these forests could increase the risk of fire which would drastically alter the
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habitat for ail terrestrial animals. In fhe case of woodland caribou it would eliminate

the affected habitat until a mature forest was restored (Kelsall et al., 1977). For moose,

it would initiate a process of succession which would improve the habitat over the long

termn. Forest fires are now considered a natural feature of the maintenance of boreal

forests, but certain mitigation measures outlined in Section 6 might reduce the risk of a
major fire threatening the proposed mine and ferrestrial habitats of the study area.

Black bears are reported to be common in the study area, and jtproper garbage disposal

can encourage scavenging by bears as well as foxes. Such égmm_gls can become a threat

as well as a nuisance. Garbage disposal guidelines idenﬁfy.’rhe préb]%m and in Section 6

recommended procedures are reviewed.

5.5 Social and Economic Impacts

5.5.1. Employment and Income Effects

The figures used in this section are prehmmary only, and are derived for 1he work force

M‘w
from "Typical” Manning Schedules, in a con’re)d “oflocal demographics based on recent

L

estimations and government projections. In fsuc:h a circumstance, the precision of the
analysis must be qualified by the recognition Tho’r differences that would be obtained by
varying one or more of the many operohonalg)ussump’rlons are far outweighed by the
differences that could be brgsght about by changes in the eventual manning schedules.
Similarly, any program of Propo’;un‘rﬁw(}ovemmem co-operation in local hiring and
training could easily create m;]or departures from the findings of this preliminary

analysis, pon‘lcu!ar!y |f women were emp!oyed in any appreciable numbers.

A more defolledonclysm would need to consider a number of questions not dealt with
here. These mc qe a more investigative approach to the entire question of the
basic/non-basic mulf\tej/m“ho effective in the region and under the impact of a new .
mine, and a closer inquiry into the question of net employment creation relative to the
existing labour force, employed and unemployed. Similarly, more would need io be
known regarding the capacity/utilization ratios of the existing socio-economic infra-
structure before an analysis of employment and population could be carried to a firm
conclusion. However, as tentative projections of the probable impact of the proposed

project on employment and earnings in the- local region, the findings of this section
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should provide illustrative orders of magnitude™ which can be modified by later study,

- should the proposed project proceed onto more definitive levels of analysis.

Construction Phase

The construction phase, may exiend over a period of three years and employ a

g construction crew of possibly !50-200 people, with a pedk of 250 workers.

The construction/development phasé may overlap the begi ipnmg of production, and so
coniribute to a compressed period in which the new employment ‘effective in the study '
area might be in excess of the crew sizes discussed in this report. ’%Thls would be a

temporary situation only.

The construction program would probably be a mctfi'%dg contract, with specialized
construction firms being responsible for the project. Similarly, the work force would be
dominated by skilled and experienced workers, who regularly earn their livings in heavy
construction. Given the unknowns, it is nofxpo;;:x%b]ekio conduct an assured analysis of the’
construction phase. However, for lllustmhve purposes the following exercise was

carried out, with conservative assumptions regcrdmg the size of the work force and the

level of income that would be earned.

f’}ﬁ‘ﬁ. )
<3 E

i o
The assumptions of the GnGI;Sl%WGI%&&Jp“oWS:

a.  The construction work force (CWF) would average 150 persons, working 220 days

per year. Iﬁ%l&}is assumed to be around 250, but this has no role in the
P, &_.

analysis. &
AR N :

b.  The (low) a?f:;f"’cgk\of $|OO per day is assumed as the level of construction wages,

producing an annualswage bill of $33 million dollars.

c.  The CWF will have 15 percent hired locally.

d. The CWF will have 10 percent who bring their families info the study area; the

balance of 75 percent (i.e. less locals plus family in-migration) will in effect be

single workers.
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e. The 25 percent of the CWF will have the impact on the local economy equivalent
to the same number of basic jobs, so this share of the wage bill will enfer the

economy subject only to leakages.

f. The 75 percent Ysingle” workers will have a much reduced impact, and this share of
the wage bill, effected by target working and export of income, will amount to only
5 percent of the 75 percent share of the wage bill.

g. The wage bill share flowing into the study area per const‘;;}%ﬁon year, will be:

<O
Y, s
“'ag

Locally hired 15% CWF = - $ 500, 000
" In-migrants 10% CWF = 330,000
. "Single™ 5% of 75% of wage bill = 124,000
Total Wage Bill = 3,300,000
Total share in region = 954,000

h. The CWF will be housed in a camp, with focals and it?imigron?s commuting to the

site.

P
\’*u.

. The locally hired CWF will continue ?6 occupy present homes.
B
je The 10 perceniL of CWF who m~m1gmfe§\'¥wil require |15 family units. These may be

single family homes, apartments, or mobilé,homes, depending on availability.

k.  Some residential Unt’rs wrll‘“'be required by administrative/supervisory staff, and by
periodic site visits by semolz' construction personnel. These may be commercial

et
accommodation (hofei/mofel) or may be rental units.

«\“

L ~ The in-migrating famitly poputufion is not expected fo contain a significant school

" age population® ™y,
= \ Nty

Construction Phasepindirect Employment

The ratio between construction employment and indirectly created efnploymen’r is not

known. It clearly must vary greatly between cases, depending on the scale and structure
of the host economy and settlement pattern, and on the stability of employment levels

during the construction phase.
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Construction activity is characterized by pedks and troughs representing the crew size

‘on-site over time, and is subject to seasonal constraints which influence the timing of

the project and hence the crew size and composition on-site. The influence of a
construction crew on a host environment is similarly structured by a number of variables,

difficult to anticipate and perhaps impossible to predict. Among these are:

I.  The proportion of the crew which brings its family into the region {assumed here as-
10 percent of the CWF). '

2. The proportion of the crew married/single, which greatly influences The propensity

to spend locally. P

y
£

& &
3. The location of the crew relative to the host towhtorrtowns, and the sophistication

of recreational facilities and personal services availdble in camp, all of which

influence the amount of visitation between crew and host communities.

4.  The average age of the construction ?:’:‘rew, Which, is effective since it hqs been

found that older men fend to spend less fhan;}'ounger men, while on the job.

Given the relative transiency of the construction évf:)hqse, and the likelihood that for the
majority of the crew expendi’rures made focally would be concentrated in recreational,
entertainment, and personal serwces,}rafher than in a domestic basket of goods, it is not
likely that the employment genemfed would come close to the 1:! ratio postulated for
the production phase. However, there would undoubtedly be some additional employment
created by construct:orr“crexgs spending in the region, which requires a qualitative

judgement to esfob_hsh The foIlowmg assumptions have been made:

l. Indirect emp!oymt%%vyijl be in the recreational, entertainment, and personal
services (retail etc.) sectors of the economy, and will be only marginally

represented in the more professional levels of the economy.

2. The wage level in these indirect categories will be below the average calculated

for the corresponding production phase.
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The assumption is that the ratio between direct construction jobs and indirectly created
employment will be 1:0.25 for the in-migrant workers and {:l for the locally hired

construction workers. The fwo classes of construction workers are taken here to be 125

in-migrants and 25 locally hired. Thus, the employment created amounts to approxi-
mately 56 jobs, lasting over the life of the construction phase. The distinction between

in-migration and “sing!é" workers has been ignored here.

V4

Assuming an indirect income level below that of the constru__c-f?i‘o_n phase, relative to the
7 e

primary level, the assumption here is that jobs indirectly created-by the consiruction

wage bill will amount to 56 in number, and will receive a wage level eqoal to 50 percent

of that earned in construction, or approximately $50 per working day, or $12,000 p.a.
p .

Summary ~ Construction Work Phase

P e

The direct and indirect wage bill of the construction work phase effechve in the study

. area will total about $1,626,000 per year qgiggnsfruchon._

Direct and Indirect Production Work Force \‘é«’é

P

e

The project is expected to employ some |16 w}iers. This work force will economically
generate an indirect work force, wh:ch is estimated to be roughly equivalent in number
to the direct work force but whzch w1ll have a lower level of income.

.u“(é fa

The ona!ysis, and the assumptions oppfied, are as follows:

E a. Of the llma, some 20 percent will be hired locally, representing 23

workers. = i

i2

N/

b. The balance of 93 workers will generate an equal number of indirect jobs (i.e. the

ratio is taken as l:l. This is the ratio used in the Hay River Industrial

Developrent Study 1975, it was calculated for Hay River from 1961-69 averaged

employment data). Thus, this component of the work force will aggregate to 188

new jobs.
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c.  The locally hired workers, being already established in the area, will not have the
same indirect impact. However, assuming some net increase in wage levels for this
group, it is assumed that some indirect impact will be effective. The assumption
here is that this will amount to 50 percent of the in-migrant impact, (i.e. the ratio

will be 1:0.5). Thus, this component will amount to !l new jobs.

d.  The total direct and indirect ‘employmenf will amount to i%; new jobs.

e. It is assumed that 65 percent of the workers (direct onc({(ndlre t) will be married.

ey

f. It Is assumed that the average family size will be 3.63 {per General Plan [975).

¥

d. Calculating through, the new work force will “i’egfgs’gnf a total population increase

of 520 persons. “\% _

It should be noted here that this figure is probabiy on the high side, since the immigrant
group will likely be younger than the Iocalkpopu}czhon average from which the family size
was calculated. Moreover, the question of 10CCll/h/Il'lng as dealt with here is not subjected
to any analysis regarding changes in jobs by !oca[s to take up mine employment, which
could involve a second round of in-migration 1o fill the resulting vacancies. However,
for the purposes of this prelimirary assessment, it is assumed that the proposed project

will bring an increase of populahonﬁ}omoun’rmg to 520 persons.
W, Aemrsnee

Production Phase, Income Ty

”Pf’ s
With a direct employmenf legfel of 116 workers and an average annual income of $24,000,

’rhe annual wcgeq}u!l would cmoun’r to $2,784,000. The $24,000 p.a. figure is based on
estimates of income ih%%riae mmmg industry, and is perhaps lower than many averages.
However, the proposed mine is not expected to go into continuous 24 hour seven day
week production, with attendant shift differentials and potential for overtime, which

elsewhere in the mining indusiry has produced relatively high incomes.

Assuming that 30 percent of the PWF are target workers, only 70 percent of the wage

bill will flow to the local region, subject only 1o the leakages prevailing in the economy.
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This wage flow would total $1,950,000 per year. The balance of the wage bill, $834,000,

would go to target workers, who would have a much lower propensity fo consume locally.

Assuming that this propensity is but 50 percent of that of the "permanent” work force,

the target workers would contribute $417,000 to the local econoriy, also subject to the

vsua!l leakages. Thus, the total effective direct wage bill in the sub-area would amount

to $2,367,000 per year, ex-leakages.

Production Phase, Indirect Income

Under the assumptions specified in the employment section cbove, «f‘r}dj_;:‘gcf employment

would amount to 81 positions. it is difficult to assess the income effects of the indirect

wage bill, since so much depends on the caTegorles of employment created. I[ncome
levels vary significantly between categories in™ The iy Sfrastructure. Similarly, the
propensities fo consume, as already noted, vary befween permanent, temporary and

target workers, and it cannot be predicted how these ca’regones of worker will be

distributed in the indirect labour force. However, given the lower. wage level,

o discretionary income will be a smaller porzton_,of the wage bill, and so reduce to some
é’“ extent the effect of leakage on the regionally eff’em income.
\%f’

For the purposes of this preliminary ossessrqenf it is assumed that the following

conditions are effective:

P——

a.  The employment Gnc!ySIS mr’rheﬁdrrec’r/mdlrec’r section above is correct.

L

b.  The indirect labour is distributed proportionately through the infrastructure and is

not concentrated in e’i:};her high or low income levels.

c. The mdxrecf emgloymjen’r opportunities are filled by in-migrants, from outside or
from other regions® *SF the N. w. T. and not by existing residents of the sub-area.
This assumption implies that if cross-occupation does take place, the vacated
positions will in furn be filled by in-migrants, with the result that no net

qualitative shift is effective in the case under study.

d. The income level prevailing in the indirect category is below that of the direct

sector. This involves a qualitative judgement, since data are not available to
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support any precise measure. The assumption applied here is that indirect income

levels will average 60 percent of the level prevailing in the direct sector.

Based on these assumptions, indirect employment will total 8| positions, averaging
$15,000 per year in income. The total indirect wage bill will amount to $1,215,000. The

amount of this fotal which will be subject to leckage cannot sensibly be assessed.

Subject 1o the validity of the assumptions used, the tofal drrecf Gnd“mdlrecf wage bill

Summary - Production Phase

that can be expected to be effective in the study area amounts fo $3, 582 ,000 per year of -

e Rﬁﬁ
‘Region

5.5.2  Other Potential Developments in the

production.

=,

N

The proposed project in its own context promises little difficulty for the host region.
.However, should the proposed development:proceed within a fime frame which included
other new projects, then the resulting combrnom ‘of*demands for local resources could
impede the smooth response to requ;remenfs for labour, housing, and various other goods

and services. 2%

T,
It is not possible to provide quf;hfqed assessments of the possible joint activities that
\
could occur over the next fewxyem;_sﬁxmghe study region. However, the following

potentials have been identified:

l. There is a poibiiity, that the Northern Canada Power Committee might be -
P! =N

"%

prevailed Upgqio move g‘ome of its office staff into Hay River. This could involve
&)

some 90 - 100 osmons,i’wﬁh a possible total population increase of around 400 -

500 persons. Suchx’é“\deve!opmenf would represent a competition for housing and

services in Hay River.

awf‘w‘
2. There is qp{nine prospect on the shore of Great Slave Loke which is considering
making Hay River its townsite, with an alr commuting service to the mine site.
This would also create a competition for housing and services. The mine could
employ some 50 - 60 people, involving 40 families, for a total population aeddition

of about 300 persons.
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3. Hay River and Area Economic Development Commitiee is actively exploring
development potentials in the region. These include a prefabricated housing plant,
a fish meal opemﬂc;n, various transportation-related projects and, over the longer
term, the establishment of a custom ore milling plant. Any or all of these would
involve new imployment, increased population, and a consequent expansion of the
socio-economic infrastructure. The prefabrication plant could initially employ 12 -
20 workers, rising to 20 - 40 jobs. Such a level of empl/mem‘ could support a
population increase of up to 200 persons, assuming that ‘rhosmons are not filled

by local residents.

4.  There has recently been a revival of a scclled down version of the Mackenzie
pipeline. This would involve a period of concen’rra’red construction activity and

~ sorne degree of pe:rmcmemL employment in Hay Rsve cmd Region.

The relative feasibility and timing of these potentials is not kifown. But taken fogefher
they represent, together with the Propon%rlt s project, a major change in the Hay River
region. Without detailed planning, the de%r;lmcfﬁ‘ds»—of such projects could conflict and

create problems.

The kinds of effects different combinations of aeve[opmenf could have on the project
under study depend primori;l{yr/"f""é’r“'l the time inter-face between the proposed mine
development and the developm%j\t of other projects. In any combination or sequence,
different potential projects would f;nd Themselves either: the prime generator of support
development, the "spoiler" coming 1n ‘at a time when the support facilities are incapable
of immediate response.dug, to full-utilization, or the beneficiary of support development
raised to a level of éufficie?%;surplus capacity to meet more demands with the minimum

of new expansion.

It is not possible to judgé at this time where the proposed project fits info these

alternate scenarios.
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5.5.3 Settlement Needs

Construction

The construction phase will require a single-man camp for the in-migrant portion of the
CWF. This may be located In Pine Point rather than on the mine site, since the Cominco

camp is being phased out of use and so could be available for leas_g’i’:r purchase.

Local labour will maintain existing residences, although camp fcc:!me %WI” be available
for use if preferred by individual workers. Some construction workers may in-migrate
with their families and so go to the market for housingy This study has assumed that 10
percent of the CWF will fall into this category, requmng}befween 10 and 20 housing
units, depending on the eventual size of the total work force. The preference as fo type
of housing cannot be anticipated but it is most probable Tho%lmmlgmn’rs will seek out
whatever the market offers, and that few if any will seek permanent long-term housing.
These workers will be in competition for housmg with the in-migrant component of the
employment indirectly created by the cons?ru&hon =phase. Unless the local housing
market responds early in the development, by odd{ng to the presently very low number of
rental units, this competition will spill over mTo Tne commercial accommodation market
(hotel/motel) and could con?nbufe to pressures for increases in the rent levels prevailing

in the study area.

It is possible that some in- mlgronfs"ﬁw;!i bring in house trailers - mobile homes, and so
seek pad space, or occupy space in recreahona! park areas. This could create problems

but their scale conng}’«be‘*’dssgssed at this fime.
0 .

Production

The production crew will énfer the local social economy as a permanent component,
limited only by the life of the mine. Western Mines will probably inaugurate a housing
ossistance program, to help employees settle In the areg, but primarily the private
market will be looked to for the necessary housing. Only if the private sector
demonstrates an inability to meet the demand would Western Mines likely consider a

mare direct role.
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Locally employed workers will maintain their existing residences. The construction
camp may be extended to serve single workers but the expectation Is that the rental

market will eventually fill this need and the camp will then be phased out.

The married in-migrants with families will be free, as will all the work force, to make
their own settlement decision. Whether the choice is Hay River or Pine Point will be up
to the individual worker, with the choice being heavily hm:‘red by the availability of

e
housing. The Proponent’s housing policy will not favour one loccmon over another.

The proposed project is expected to create demand for housing amoun;\l‘hg to 123 family

residential units, exclusive of single men. The housmg mix cannot be anticipated but if

. it follows the present pattern in Hay River it will he que},up of 70 percent single family
g detached dwellings, || percent gpartment-type um?s, cnd 20 percent as mobile homes -~
trailers. In unit terms, this demand involves cnpprox1mcn‘elya~86 SFD, I3 apartments, and

25 tratilers.

B ' 5.5.  Service Needs

The proposed project is expected to add some “520 persons 1o the existing population in
the study area. The effect of this increase will vary in accordance with the distribution
of the new population. lnf(;é}egcTe, such a population, with the age distribution
postulated, would require one\o%@two extra police officers, and a maximum of 10
teaching professionals with suppori\sfcff. The need for teachers would be determined by
the actual age disiribution of the i mcomlng children, since the Hay River High Schoo! has
a substantial surelus cdpacity in the upper grades. The teaching need would also be

affected by The;{bcoﬂon decisions of the workers.

Currently, there are sfiiudgéfors and two dentists, supported by nursing staff, serving the
area population of about 7,000 people. The same ratio is to be maintained after a
population increase in the order of 500 persons, one doctor and perhaps four nurses would

be needed.

It is not expected that an additional 500 persons would require other personne] increases

in other social services.
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6.0 MAJOR SENSITIVITIES AND MITIGATING MEASURES

6.1 Climate and Air Quality

Climate and air quality impacts should be minimal provided adequm"e barﬁculate
emission contro! systems are installed where required. After idé?aﬁfying a specific mine
development, it is recommended that Western Mines considey” msTalIof:on of a standard
meteorological station and dustfall monitoring stations. These shou!d be functional prior
to mine start-up to provide pre-operational data. Indications are Tha*r the regu!GTory .

agencies would probably requ'i‘re these measures.

6.2 Geology and Soils

Terrain impacts associated with the mining development of Great Slave Reef will
minimal if careful construction and opercltlon practices are followed. Organic terrain
containing permafrost should be avoided, i;f possrbie,. as should fine-grained surficial
deposits. If fine-grained materials are dlsfurbed care should be taken to remove as
little vegetation as is possible, as the plants ac*b as an erosion profection measure for the
soil. Areas that are exposed should be seeded or covered lmmed:q’re!y in order to
i
prevent erosion. Thts Gpp!:esffo exposed waste materials as well.

2 ,fm
Prior to construction, more de’rculed studies should be conduc‘red for the development in

o,

order to determine microenvironmental changes and to identify site-specific problems.

6.3 Hydr,_o‘;f-ogy and Water Quality

o

Available informm‘ior;%?i‘qggé’res that the degree of drawdown of the surface water table
as a result of mine dewatering will be minor. Further assessments are necessary aofter
completion of additional pump tests planned for the spring of 1980. In order fo provide
information on the natural and seasonal variation in groundwater tables, piezometers
should be installed in the vicinity of the R190 orebody that can be monitored routinely.
This Information will be required in support of the water license cpplicaﬂén for the

mine. These stations for long-term monitoring should be selected after review of the
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results of the pump fest. These stations should then be monitored in the interim period
to mine start-up and into mine operation to provide baseline data and posf-operational '
data to detect any significant impending impacts. In addition to the further water
quality data on bedrock groundwater that will be collected during the planned pump test
at R190, samples should also be collected of the more shallow groundwater in the
overburden near the orebody to more fully characterize existing groundwater quality
conditions. '
ffg?

Serious impacts on area surface hydrology appear unlikely. D:schc:rge of mine dewater-
ing waters could cause some flooding and there is the po?en’rtci fori‘ increased small
drainage chanelling if good distribution onto the lowland disposal crea\;s not implemen-
ted. Surface hydrology monitoring should commence in terms of discharge measure-
ments of Twin Creek, water level monitoring of'{ Polax? lake and a more detailed

B, A

assessment of surface drainage in areas being cons:dered for discharge of mine
-

dewatering waters. . \'%%

The major concern identified with the pmje,% terms of water quality is associated -
with the discharge of mine dewatering wqfer\?. Bcsed*on availoble data, the mine water
would not exceed the maximum permlsmbfe concemmhons likely to be applied to a
discharge of this nature. Direct runoff from progobfe discharge areas to Twin Creek or
the Buffalo River appears remcgf, thus the water quality of these systems should not be

altered.

) 3 J:\zmw
Surface water quality monitoring cm\oll the stations selected and sampled by BEAK in

September 1979 should be continued as a minimum on a seasonal basis to fully document

the baseline condtt}ons. It is recommended that two to three additional stations be
considered to prov1de an improved definition ‘of existing conditions. One of the
additional s’rohon‘:s%ghould be !oco’red on Twin Creek at Highway No. 5 crossing to provide
a station upstream of Gnyjposmble mine influence. The one or two other additional
stations should be located in the area of mine dewatering water disposal, to better define

existing conditions and to monitor future mine operations.
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6.4 Biological Characteristics

6.4.1  Aquatic Flora and Fauna

The definition of major impacts on aquatic systems which could result from the proposed
development can not be determined at this s’rage of project design. In order to assess
potential impacts resulting from heavy metal contamination, {g{?’her information on the -
quality of effluents and their ultimate disposition is reqﬁ'ﬁ"ed Likewise, further
definition of the drawdown cone is required before such focfors as potenﬂa! effects on
Twin Creek, Polar L_ake, or the potential effects of lowered water Ievels in Buffalo River
are addressed. /5}

The effect of developing the above-ground fccnimes offﬁae existing exploration camp

would, however, have a significant impact on the Polar Laké\sporf fishery. This impact

may be mitigated by relocation of mine facilities to a point nearer the orebody at R190.

Further, design measures should be developed, such that noise and dust production fro bt

§ the facility are not detectable at Polar L.ok'é"e;: An}?"ﬁﬁbve—ground facilities should not He W;Li( .
visible from Polar Ldke, to maintain the aes’rhe{-lc qualities of this recreational area. %sz

pee

6.4.2  Terrestrial Flora And Fauna

4

6.4.2.1 Vegemhonw

Al

%
The effects of physical disruption of plant communities during development are expected to

be remedied by nci;/;;iﬂ;si}?c’?ession; however, in areas where the substrates have been heavily
disturbed, it mayibe desirable to undertake revegetation procedures to ensure a rapid
recovery. These woul mc[ude substrate rehabilitation in addition to some planting.
&
NS

The problems associated with elevated water tables in the pit dewatering discharge areas
may be minimized by restricting such discharge to presently occurring bog communities.
The possibility of foreign substances in the dewatering discharge requires monitoring to

determine probable effects on the vegetation of the area.
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Since the probability of fire in the area will in all likelihood be increased, some form of
fire control measures may be desirable to eliminate the possibility of severe forest fires
in the general area. Selective logging of decadent stands may help control the amount of
fuel for fire. In addition, Western Mines should consult with local foresTry' officials to
discuss the long-term fire hazard and consequently the suitability of creating fire guards

in locations appropriate to protecting the mine facilities.

6.4.2.2 Birds

There will be site-specific habitat alteration around the mine site, adjccé?’i’f buildings and
service roads. Such impacts are not considered serious and no specific protection
74 :
measures are required other than adhered fo land usglregulgtions.
. ‘%xg_ﬂ \f
\j
&'\
Upland game birds and some waterfowl occur on suitable® hcblfm‘ near the exploration
sites. BEAK recommends. that hunting be discouraged near The mine development and

that no shotguns be allowed at the mine oriexploration sites.

v %@&w
‘)‘13, o
& & é o

6.4.2.3 Mammals

Two types of mitigation are conceived. One concerns the habitat alteration at the
development sites and the dssfﬁ%‘ance associated with it. This primarily applies to-

i
ungulates. " The other concems Th%attgacfnveness of the development to nuisance

animals. R, )

In the case of ?}P}eﬂﬁ?ﬁrir, precedures recommended above under soils (6.2) and’
vegetation (6.4. 2.’!‘) have qpp'!icm‘ion to mammals; particularly ungulates, as it relates to
soil disturbance, eroslpn, and/the possible requirement for revegetation. Although the
size of home ranges of - mcip"’;e and woodland cariboo are not known for this areaq, the

possible areas of disturbance would appear to be exiremely small in comparison.

Further habitat alteration may occur in the pit dewatering discharge areas, but as noted
above, the impact can be mitigated by utilizing bog rather than fen areas.

.
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Nuisance animals could become a problem and the following regulations, extracted from
garbage disposal regulations under the Territorial Lands Act, were designed for its

mitigation:

i) daily disposal of garbage .

ii) garbage to be incinerated in a fuel-fixed, forced air incineratfor; /
iii) dumps to be isolated from camp and fenced with chain link f'&_efﬁ%ing; .

iv) all sewage to be treated.

Feeding of animals at camp should be prohibited. /

6.5 Socio And Economic Aspects

The effects of the proposed project will arise primarily fro?ﬂ-*--f@e population increase it

will generate. This is expected to be about 520 persons.

The study area, and both of the main commumhves, ;, Dlay River and Pine Point, are at
levels of population and development which cou[d accommodate such a population
increase, even if the increase were geogrophlcally} concentrated in one or the other of

the two centers. The employment needs of the project could not find sufficient surplus

Jdabour in the sub-area o fill The;mahnmg schedule. In addition, the specialized nuture of

much of the required work forcexﬁrou!dthi’tmthe opportunities for local hiring. However,
given a well organized training program, local labour could be used, initially and

increasingly, in the pro_;ecT.

The housing sh‘uaﬁé‘ in the sTS‘dy‘orea could become a bottleneck if sufficient lead time
is not allowed for developers To respond to the enlarged market. However, both Hay
River and Pine Point hove exishng plans for increased residential development at scales

well in excess of that projected fo arise from the project.

There are several areas of potential social concern, particularly in the case of Indian
rights and claims, which could influence and be influenced by the project. These,
however, are diffused throughout the prevailing socio-political environment, and are
difficult fo connect directly with the proposed project without the intervention of senior

levels of government.
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In summary, the proposed project, in the context of the host areq, would seem to

represent a potential benefit and should be enhanced by judicious co-operation between

local interests. Government and Western Mines.

The following recommendations address the salient issues identified in the body of this

report.

i. Emglozmenf

Western Mines should make every effort to meet employh]‘bneeds locally.
To this end, Western Mines should enter im‘o discussions with the appropriate
government agencies, with a view to mcxx;;mzlng this pofem‘ml through a pre-
employment and post-hiring training progmm f H is expected that govern-
ment support will be provided sufficient to cov\eir any difference in project
efficiency that arises from infroducing new p?ac’rlces of manning and

production organization into The project.

v,
i

Western Mines should allow for 0{1—]0[3---1?0'in§ng and skill advancement during

the life of the project, and, where ?gﬁ%ible, promote and advance from within

the existing work force. . b

K

2. Use of Local Industrial cnnd Commercml Resources

Western Mines should, -'r% the extent feasible given corporate needs for
privacy, inform the local “Business community and interested government
departmenfSSfathe development and operational needs of the project. This
shoulds be done o?"ear!y as possible to allow for investment decisions to be
made by loca! enfrepreneurs wishing to enter The resulting market. All else
being equal ”Wesfern Mines should favour local providers of goods and

services.

3. Municipal, Retail and Personal Services

a.

As the project is finalized in design, information regarding the manning

schedule should be provided to allow for careful and informed planning in
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C.

Housing

Transportation

response to various needs. Of particular concern will be the demogmp.hic

implications of the project.

During the construction phase, Western Mines should co-operate with local
authorities and interests in reducing the potential impact of the construction
crew on the local communities. This can be best done by regulating the
provision of firansportation to fown and by establishing a high level of

recreational amenity in the camp. y
24
It is recommended that Western Mines enter .into, discussions with local

&y
authorities and citizen groups interested in recreation %}‘gxplore the ways in -
which the Proponent might make a contribution fo the recreational facilities

of the region.

Western Mines should enter into the housing market to the extent made

necessary by the limitations of_"[he prlvo’re sector.

%
Western Mines’ involvement i”:\ fhe: housmg market should be designed 1o
f'
facilitate a smooth dtsengagemenf as soon as the situation allows for private
interests to take over. ldeally, ’rhls “fransition should involve the privatisation

of housing by employee purchase.

O.

Although the basic iransportation systems in the area contain odéqua?e
surp!uﬁiﬁ?’w to accommodate any foreseeable increase in demand,
Wesfisrn Mines shou!d make early decisions regarding the need for on-site
rm[/hoppe%lood}ng sidings and facilities, and should define other transporta-
tion needs,. ihcfiuding bus commuting requirements, early enough for local

entrepreneurs to respond with bids to meet these needs.

The scheduled air service into Hay River may require special notice to
accommodate the construction phase. This should be given to avoid conges-

tion and inconvenience to other users of the service.
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6. Schools

7. Native Indians

The effect on in-coming school-age children cannot be assessed until the
location decision has been made (Hay River vs. Pine Point) and fhe age
distribution is known. Western Mines should, in recruiting and hiring, pay
particular attention to these facets of the operation, and feed definitive

information to the school authorities as it becomes kn.'cj)/\f:l’rn.

Western Mines should co-operate with the oppropricﬁg%é‘\(;e{nmenf authorities
in investigating the educational training needs that w?lk%gigse from the
project. This may Involve use of school facilities, the pm\}.ision of some
facilities on-site for on-job training, and ’ghg seconding of professional staff

I E
from the project to participate in the eduéq;’gon}gl?progrcms put in place.
gy

8. General N

Western Mines should take specnol“‘“s eps,_in co-operation with the government
of the N\W.T., to encourage and f é’té e The employment of Indians on the

project. At the Band level, Wester \nes should make the opportunity for

Band companies to bid on sub-contractsirelated to the project.

Western Mines shojuldwz‘sexek the advice and guidance of the gowarnrnramL in
assessing responsrbiht:es toward the question of the Hay River Band's

interest in the land qreq'{)rommofe to the mine site, and foward the question
of Native Land Claims in Mgenerol, as they bear on the environment of the

project. P

Western Mines should &onsider creating a staff position with the responsibility and

authority to deal with the local community authorities and ofher interests on all

matters pertaining to the project-community interface.
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7.0 RESIDUAL IMPACTS

7.1  Climate and Air Quality

Residual impacts on climate and air quality should be minimal. A very localized effect
on ambient particulates would be expected associated mcinly with fugitive dust

generation caused by surface activities in the mining opero’nons.

A

1.2 Geology and Solls

Assuming careful construction and mining pmc":r'ices, the residual terrain impacts
associated with the mine will be minimal. The mcuor changes will be the destruction of
the landform used as fill. The possibility of subsrdence over the underground workings

does exist, but this will be minimized by the backfilling of the mine.

1.3 Hydrology and Water Quality= R
AN A

u A

The extent and nature of groundwater ’rcubl ’?dmwdown is not fully determinable at this
stage and further assessment will be necessary after the additional pump test is
conducted. Surface hydrology, lmpocm‘s appear to be minor. Some water quality changes
can be expected in the Io‘c land creo which will recelve mine water discharges, however,

impacts should be Gccep’rable smc e=significant and moajor water resources containing

potential or known aquatic resources} or recreational values are unlikely to be affected.

P
7.4 Blologlca! Characteristics

& k) :
i
- 1.4 ""“"Aqum‘i,(? Flora and Fauna
N/

The identification of residual impacts on aquatic systems is not possible at this stage of

the project design.
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7.4.2 Terrestrial Flora and Fauna

7.4.2.1  Vegetation

Residual impacts on vegetation would include a small loss of forested area at the mine
and campsite location. Insufficient information is ovoileb!e;of this time to assess

whether vegetation will be affected by mine dewatering acfivi/}‘ié§,

7.4.2.2 Birds

There will be a small amount of habitat loss in Theydevelopmen’r area, which may be
.
partially compensated for by certcin habitat creo’r:on for species which breed around

human hobl’rahon

Assuming that the pl‘t dewatering effluent does not involve serious deterioration of water
s,
quality and that the drawdown cone does not=reduce water levels in surroundlng

e

weﬂands, there should be no impact on wcﬂLerrfO\,'\arf}r

7.4.2.3  Mammals A

Habitat olferclhon and humcn\&chvﬁy about the development area will no doubt mean
SELTERRNTEEY
some minor habitat loss. For b:gxgcme mammals, this is not viewed as a significant

impact, based on the size of developmenf presently con?emp!cﬂ‘ed.

The concerns Gbotf; any Imk between reduced water quality and wa?erfowi mentioned
above, also uppr}%\?to cquo’ncifurbeorers, such as beaver and muskrat and their 'use of
wetlands in the Twin Crg“ghfﬁ;\d Buffalo River drainages. Since pit dewatering effluent
of Pine Point is within exi‘gﬁng standards, no major impact on wetlands is anticipated at

this time.
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7.5 Social and Economic Aspects

Residual impacts include a projected increase in area population by about 520 persons
together with an increase in services to accommodate this change. In general these
changes would be beneficial to the area clthough seme stress would occur in the area of
housing depending upon the development schedule. The developm;@;ﬂ would add to local

employment and entreprenurial opportunities.

K4bs6 ~115-



7

punk

8.0 REFERENCES

8.] Climate and Air Quality

Fisheries and Environment Canada. Hydrological Atlas of Canada. 1978.

Hemmerick, G.M. and Kendall, G.R. 1972, Frost data 1941-1970, Environment Canada,
Atmospheric Environment.

Hemmerick, G.M. 1971. . Mean monthly and annual qfdg’%“wifh fog, 1941-1970.
Atmospheric Environment Service. ‘}3&5«“}\

Portelli, R.V. 1977. Mlxmg heights, wind speeds and ventilation coefficients for
Canada, Climatological series number 31, Fishenes and Environment Canada,
Atmospheric Environment.

8.2 Geology and Soils

B.C. Research. 1977, Enwronmem‘a! survey and ossessmenT Pine Pom’r N.W.T.
Prepared for Cominco l.td., Pine Point, N.W.T.
\.""?‘“63'*"%

Bostock, H.S. 1970. Physiographic subdivisions of"‘Conada pp. [1-30 in R.J.W. Douglas
(ed.). Geo!ogy and Economic Minerals of “Canada. Geol. Surv. Canada, Economic
Geology Rept. |. ‘af
Brown, R.J.E. 1978. Permafrost. in Hydro!ogscal atlas of Canada. Fisheries and
Environment Canada. Prmhng c:nd Publishing, Supply and Services Canada, Ottawa.

Canada Department of Agnculj\ure. 1974. The System of Soil Classification for Canada.
Canada, Dept. Agriculiure Publ: Ill~55:7*255?pp

Canada Soil Survey Committee, Subcommsh‘ee in Soil Classification.  [978. The

Canadian System of Soil Classification. Canada, Dept. Agriculture. Publ. 1646, 164 pp.

Clayton, J.S., WAﬁfﬂ:ch, D.B. Cann, J.H. Day and 1.B. Marshall. 1977, Soils of
Canada. Canadcr,Dep’r. Agrlcglfure Publ. 1544, 2 vols.
Sy

Geological Survey of Cctgi:ldcs.}7 1970. Physiographic Regions of Canada. Map !ZSQA

Randall, A.W. (J97,/Summary report on exploration of the Great Slave Reef and West
Reef projects Pine Point area - N.W.T. Unpubl. Rept. - Western Mines Limited. 3 vols.

K4466 ' 16



1

e g g ' Py oy ey mﬂ-«\"

=
4

e

haal

8.3 Hydrology and Water Quality

B.C. Research, "Environmental Survey and Assessment, Pine Point, NLW.T.", Project
Report, Project 1-06-757, May 1977.

Environment Canada, "Naquadat Detailed Report, Water Quality Data", Inland Waters
Directorate, Calgary, Alberta.

Environment Canada. Historical Water Levels Summary to 1976 Yukon and Northwest
Territories. Inland Waters Directorate Water Resources Branich, Water Survey of
Canada, Ottawa, Canada, 1978. ;

Fisheries and Environment Canada. Hydrological Atlas of Canada. 1978

Golder Associates. Draft Report to Western Mines Lid. on Pump Test of K25 Orebody
April 1979. »

. j'
Jasper, J.N. Letter to Beak Consultants Limited from Water Resources Dlvxs:on, Indian
and Northern Affairs, Yellowknife, N.\W.T. August 1979\,/

Water Survey of Canada. Surface Water Data, Yukon and Nortbwesf Territories.

Weyer, K.U., "lInvestigation of Groundwqter Flow in the Pine Point Regmn", Repox‘r for

the Fiscal Year, 1977/78. “"'?zg
Weyer, K.U. and Horwood, W.C., "Tabu!ahon\and Sem1 Logon‘rhm;c Diagrams of Major
Chemical Constituents in 330 Water Samples Tdken South and West of Great Slave Lake
in 1976, 1977, and 1978," Environment Conada}xHydrology Research Division, Calgary,
Alben‘o Aprti 1979.

Weyer, K.U., Krouse, H.R., ond" F—Iorwood W.C., "Investigation of Regional Geohydrology
South of Grem‘ Slave Lake,< Canodo, UTIIIZH’IQ Natural Sulphur and Hydrogen lIsotope
Variations", Isotope Hydrology !978,3Volume !, page 25!

8.4 Biological Characteristics
W%&%

Aquatic Flora Gnd’l:_auna

Hynes, H.B.N. 197 1L he b}g'iogy of polluted waters. University of Torento Press. 202
Pp- g ‘

Rawson, D.S. 1951, Studies of the fish of Great Slave Lake. J. Fish. Res. Board Can.
8:207-240.

Scott, W.B. and E.J. Crossman. 1973. Freshwater fishes of Canada. Fish. Res. Board
Can. Bull. 184, 966 pp. :

Stein, J.N. and M.D. Miltler. 1972, An investigation into the effects of a lead-zinc mine
on the aquatic environment of Great Slave Lake. Resource Development Branch,
Fisheries Service, Department of the Environment, Winnipeg. 56 pp.

KLh66 ' ~117-



PR R

haal

252,

Terrestrial Flora and Fauna

Banfield, A.W.F. 1974. The Mammals of Canada. University of Toronto Press. Toronto.
438 pp.

B.C. Research. 1978. Environmental Survey, Phase 1l- Bird Census Study. Pine Point,
N.W.T. Report prepared for Cominco Lid., Pine Point, N\W.T. 32 pp plus appendices.

B.C. Research. 1977. Environmental survey and assessment, Pine Point, N.W.T.
prepared for Cominco L.td. Pine Point, N.W.T. 99 pp and oppendices

Erskine, A.J. 1977. Birds in boreal Canada: commum’nes, defﬁsmes and odop‘mhons
Con. Wildl. Serv. Rept. Ser. No. &l. Otftawa. 62 pp plus append:ces i,

Fq:rbc:rn, H.W. 193l. Notes on mammals and birds from Great Slave L%Re. Caon. Field-
Nat. 45:158-162.

Godfrey, W.E. 1966. The Birds of Canada. Ncmonal Museum of Canada. Bull. No. 203,
Biol. Ser. No. 73. Queen's Printer, Otitawa. 428 pp.

-3

Johnson, E. and J.5. Rowe. 1977. Fire and vegetation change in the western sub-arctic.
ALUR Program, Report No. 75-76-61.

Kelsall, John P., E.S. Telfer and T.D. Wright, 1977. The eifecis of fire on The ecoiogy
of the boreal forest, with particular referencez‘?"ro%‘the Canadian north: a review and
selected bibliography. Can. Wildl. Service, Oci 7/B':Jp. NG&. 32. Ottawa. 56 pp.

Kershaw, K.A. and W.R. Rouse. |975. The\lmpoc’r of fire on forest and tundra
ecosystems. Final report ALUR 1975-76-63 DiNA\ Ottawa. 54 pp.

Kuyt, E. 1966, White-tailed d;zer hear Ft. Smith, N.W.T. Blue Jay 24: 194.

.
Moss, E.H. 1953a. Forest c;?\nmunlheswt%non‘hwes’rern Alberta. Can. J. Bot, 32:212-

Moss, E.H. 1953b. Marsh and bog vége’mﬂon in northwestern Alberta. Can. J. Bot.
31:448-470. I

%
Novakowski, N. ;?l966 Whopping crane population dynamics on the nes‘rlng grounds,
Wood Buffalo Na‘rlonc! Park, Non‘hwest Territories, Canada. Ccm Wildl. Serv. Rept. Ser.

No. |. Ottawa. 20 pp™

Porsild, A.E. 1951. Boh;'ﬁ;y of southeastern Yukon adjocent to the Canol Road. Naf.
Museum Canada Bull 121.

Raup, H.M. 1946. Phytogeographic studies in the Athabaska - Great Slave Lake Region,
il Jour. Arn. Arb. 27: 1-85. .

Rowe, J.S., D. Spittlehouse, E. Johnson, and M. Jasianiuk. 1975. Fire studies in the
upper Mackenzie Valley and adjacent Precambrian uplands. ALUR Program 74-75-61.

Ki4es -18-



/

s TR e T T s T o I s B s B

e

hank

Rowe, J.5. 1972. Forest regions of Canada. Dept. of Environment CFS publication No.
1300.

Scotter, G.W. [964. Effecis of forest fires on the winter range of Barren Ground
Caribou in northern Saskatchewan, C.W.S. Bull. 1(I8).

Soper, J.D. 1957. Notes on the wildfowl of Slave River and vicinity, Northwest
Territories. Can. Field-Nat. 71:74-8].

Stardown, R.R.P. 1975.. Woodland caribou and snow conditions in southeastern
Manitoba. pp 324-334, In: Proceedings of the First International Reindeer and Caribou
Symposium. Biol. Pap. Univ. Alaska. Special Report. (referencéseen in B.C. Research,
1977). 2

R
Stewart, R.E. 1966. Notes on birds and other animals in the Slave River =L ittle Buffalo
River area, N.W.T. Blue Jay 24: 22-32.

Pl

Strang, R.M. 1973, Studies of vegetation, landformj; ‘and permafros’r in ’rhe Mackenzie

Valley: some case histories of disturbance. Env—Soc‘*\Comm} Northern Pipelines, Task
Force on Northern Oil Development. Report 73-14, 49 ps“’*»

Thieret, JW. 1964, Botanical survey along the Yellowknife “E%I\i“ghwoy, NW.T. Canada Il
Vegetation SIDA 1{(4): 187-239.

Wein, R.W. and M.G. Weber. 1974. Recovery%gf vegem’r:on in arctic regions after
burning and nutrient budget changes fo!lowmg fire jnarctic plant communities. Env-Soc

. Comm., Northern Pipelines, Taskforce on Northerr"; Oil Development. Report No. 74-6.

63 p.

Kh466 ~119-



haal

M ! m m - !E R i ‘ N ! . : M\. M

APPERNDIX A

c;%\o“"wﬁ-?;‘%%:ﬁ-

WATER QUALITY SAMPLING SITE DESCRIPTION AND DATA

LY

ey

[
|
i

‘JM‘\ ;E.




(6161) PoOMIOH pud JDASM (691 #) Al Gif ADMUBIH §0 Yinos “JaAly| o|piing 52
(6161) poomioly puo 4oAsp (891 4) BN G## Aomybip Jo inos ‘Jaaly ojpying A
(6L61) poomiol] pub JOASM (L914) DALY G#F AomuBii 10 yinos “aaaly ofpying €7
(6£61) POOMIOH pup J8AaM (99 #F) 9l S# AomUBIH JO yinos faaAly ojpling R4
(6161) poomioH] pup 12K (S914) JAlY St Aomublii Jo yinos “1eAly o[pying ‘12
(6161} PoomIol] pun IsAam (791 #) A G ADMYBIH 1O Yylnos ‘raAly o[ping *0¢
(6161) poomtoH pup tehsp (281 4) I9{DMPUNOIR) J8Aly O[D1ING 10 1sam o) Butidg 61
(6/61) poomio pud Jakap (18] #) J2}DMPUNOID) I9A1Y 0|Diing 10 [sam ajoys.toq Buimoyy 1o Buiidg ‘01
(6161) POOMIO] PUD JBAIM (£Z4) 8307 94D7] DbJod "Ll
HvEd LT . 207 dD]od 'a
>v3g Jatomdwiomg G#f Aomubi JO yilou Dalp AdwDmg D
(616]) POOMIOH] DUD IBAM (GEZH) 18{DMPUNOID) juiod ybBi o) eso|o aioysay D] Jpau ajoydloq Buimol]l Jo Bulidg 1
(6/61) Poomior] pun IaAapMm (6114 Ja1bmpuncts 1ulo4 ybil4 o1 8500 aloyseyD| nau ajoydtoq Buimol] 1o Bujidg e
({6161) POOMIOL] PUD IBASM (HEZH) 19} DMPUNOJIT) juiog ybi o} 8s0[0 suoysenD| Josu ajoyatog Buimol 1o Bujidg 71
(6/61) PoomIOL PUD JoASM (8/1#) 181DMPUNGID Luio4 ybi o] aso[d atoysaxp| JDau 2joyatog buimo 1o Bujidg ‘11
(6161) poomioL| pup 18hoM (//11#) 191BMPUNOID) jurog ybi o} 8s0|o 940ysaxD| Joau sjoyslog mc_zoc Jo Buradg ‘01
“My3g daAI Ylnow ip el uim| q
{6161 _uoo>ioI puR 849M (9414 JOLDMPUNOID) G "AMIH JO Yllou 4aall) uim] Jo Isam a[oyasoq Buimol 4 ]
MES ABAIY S#f ADMUBIL JO Ypiou 9817 uim ] v
(6L61) PoomIOL] pup I2AeM (ZZ ) AAALY Gt ADMUBILY 1D (994D Uim | "9
(6L61) POOMIOH pUD I0AOM (6Z4#) Sl ALY O]DHING JO {SOM ‘Gt “AMI JO ULNOS @3D] [[OWg 'S

(6£61) POOMIOL] pUD JSADM (S/1#) J91DMPUNOITy Gt AMH JO YLIou Hesl]) yodig 40 4SS 0] 3joyaloq Buimol 4 o
(6L61) Poomdop pup Ia4ap (1Z4#) BALY Gt ADMUBIL| 1D %0340 Yyadig €
(6L61) POOMIOL] PUD JOAIM (/| #) ADALR Gif ADMUDIL 1D JaAlY Apupg I
(6L61) PPOUDD *AUZ (] 000LOLOMNOO) 1Al G## ADMUBIL 4D JBAIY ADH |

924Nn0g adA | YRS €~y adnb] 4
ploQg ojdwing s|dwing uj
i0 SETe[VINTN|
uo1d1aosa(] 9415

saj1g Bujjdwog Jaibp jo uolidliossg

‘Y 8[qoy

bind e e




(LL61) YoIDasaY *D°g (8S)

19ATY

_—

N

ULnow! 4o “UoAly OjDiiNng °9¢
(LL61) Uopasay "O°g (17) 207 1oAY 0]D30G JO ISDD FG*AMI] JO Yliou ‘axp] |[Duig 'S¢
(@B.10yosp JoipmpuncdB Ag paloofin ALISILUSYD J91DM)
(6161) pooMmIoL] pup Johopm (12#) SR o 1nyding 10U fexpT} 9AD[S 103D Hs
(LL81) YoDasay “D'g (LS) dSATY 49AL 0]D1ING JO §SD3 Of X931 €S
(6/61) POOMIOL] PUD J3A3M (08145 J3LDMPUNOID yinow Joau f1aay ojpiing Jo fsem of Buridg A
(626 1) POOMIOH] PUD J2ASM (S5 TH#) 1o DMPUNCID) J9AlY oJpiing Jo §sDa o) Bujidg ‘g
(6£61) pPoOmIOH pur J2Aapm (] 9EH#) 121DMPUNOID) ISAlY o]piing 4O |SDa of ojoyalog Buimoj 4 *0S
(6161) POOMIOH PuUD J24A3M (09E ) Jaipmpunourn) I9AIY O|D4jng JO 4spa of ajoya.toq Buimoi 4 ‘h
(6161) POOMIOL] PUD JDADM (ZZZHE) I3{DMPUNOID) “ISAlY 0]D4ING JO upg 1sam ‘Bujadg ‘of
(616]) poOMmIOL] puD JaKaM (€617 I91DMPUNOLN) JOA]Y O[DIING JO MuDRg [SDS Uo 2joyaloq Buimo) 4 A
(616} PeOMIOL] puR 194 ([ L17#) laibmpunoln) . I9AlY] o[piing jo ispa ‘Buiidg ‘9t
(6L61) POOMIOL] puD J243M (087) J31DMPUNCI) J2AlY 0|DIING JO MuDq ispa ‘Bulidg ‘Chy
(6L61) POCMIOK] puD JoABM (8/#) JRIDMPUNOLD) J2AlY 0]ping O 1SDD 0} ajoyalog Buimo] 4 i
(6L61) POOMIOL] PUD 19ABM (8/7#) 13} DMPUNOID) JBAlY o[pling Jo ispe o} Bulidg '
(6£61) POOMIOH] PuUD JRA3M (117 134DMPUNOID JBAlY o]bling 1o [spe of Butadg WA
(6161) POOMIOL} PUD J2A3M (974 EEBE:EO ISAIY O|DLINg JO 1SD3 O] B[oys.10q Buimoys o Bujadg ‘I
(6L61) POOMIOH PUD ISASM (HZZHF) ABARY Uinow 1p fiaaly o iing ‘0f
(6161) PoOoMIOL] puD J84ABM (221D SEYNINE Yinow Ip ‘IsAly 0[Diing *6E
(6L61) poomlol| pup JoAap (874 d9ALY Yinow b ‘IsAly ojpiing ‘8¢
| - Mvag JoAry Yinow (b “IaAly ojpiing =
(6L61) Y0408y *D°g (4/5) ABALY ABAL 0]P4iNg ‘9€
(6L61) POOMIOH] puD I2ADM (161 ##) oAy spidpy Joj]aW mo[aq ‘IaAlyY 0[pLing 'GE
(6L61) POOMIOL] PUD J2AIM (L] 4#) 19ATY spidoy Jof|aW 1D “UaAlY o[Diing 7e
(6161) POOMIOL] PUD JOABM (1762 7) I9AIY (3ueq tsam) abplaq JoAlyY o]piing I0ou deag Y
Yo.oasay *o'g (015) BAlY G7F Aomybii 4b ‘1aAly o[pying KA
(6L£61) PPOUDD) “AUT (Z00OOV JLOMNOO) BALY Gt ADMUBIH 4D ‘10Aly ojpying ‘1€
(6L61) poomIO pub I8A9M (OL14#) BATY Gi# Aomybliy 4p ‘JeAly ofpling '0¢
(6L61) POOMIOH] PUD I9A9M (1] 1#) ABALY Gif ADmyBil 1D fioAlY opling ‘62
(6L61) PoOMIOL] PUD J3ASM (694) oAl G Apmybi 1o ‘aoAly ofpiing 8¢
(6L61) poomIoH pup JoASM, (LE#) 19AMY Gt ApmuyBIL 1D “aoAlY o[pysng XA
Av3g ABARY Gt AomybiH Ip ‘IsAly o[pjing 3
224Nn0¢ 9dA ] ETRTS £-c'f a1nb] 4
pibQg o|dwbg s|dwing !
10 A3quInN
uoyydriosaQ 211§

peNuIIOD) [y 8L



e m ;g m. \ L e e m _k

LS

L16] ‘0§ *ideg A JBALY 0]04ING *HE
8161 ‘4 *1°0 762 : ¢
LL61 f1z *4deg 0L 13A1Y 0|PING *0F
L16) ‘57 *Bny ]| 1oAY ©i03ing *¢7
LL6] ‘g *bny £9 J9AlY o[DLing *87
L2661 ‘97 *4deg L DAY O[03NgG * /T
L1861 ‘9z -ideg 691 J2A1Y O[D34NG *GT
LLE] ‘9 rides 891 DALY ofping 7
LL6] f9z *ideg L9 DAY O|DIING *CT
LL6] 67 *4deg 991 12AlY olpyng ‘7z
L16] 67 *4deg $9| 1oAY o[piIng * |7
LLG1 ‘6z *4deg 79| 07
LL6l f1 400 Z81 ‘61
LLgl ¢l 420 18] . '8l
961 ‘4z *ideg €7 2¥p7 R[Od */ 1
8L8! ‘¢ *bny (o4 ol
LL61 “1 300 611 €]
8L61 ‘6 *Bny 7EZ A
L161 1 °120 8Ll ‘14
LLB] 1 420 LL 0l
LLET f1 *420 911 : '8
961 ‘Hg *ideg 2 Me3ID UM 9
9.6 ‘gz *idag é¢ .8
LL6l Qg *4deg Sil H
9/61 ‘fz °idsg 1Z Mesad) yddig ‘g
LL6] fOE *ideg L] 1aAryY Apupg °7
pajduing i g-£' 24nB1 4
mtuD _uOOBLOI Cm
0 d2quiny]
JaAam 3418

001 1z G | L 6 e
Sl Bzl 51 z ¥ 0z 0L
56 ¢ 9 _ y L 87
£g -0 9 | 0l ol 0z
6L 4 z : 9 ol 0¢
88 z€ 80 : 9 8 hos
€6 7l S _ / 8 87
g6 gl 5 : [ ! 8z
561 1z y _ 8 A 7Y
56 el g : ! L 8z
56 z 9 : h g 62
g8l -0 5 _ [ Z1 S
é6 oz L : ] 8 be
I8¢ 0887 009¢1 2z 0088 Sie onl1
i8] e 1°0 _ £ | £S
95y 08€7 0915 - I 058z ol¢ ol |
766 00€Z 08z L] 0092 06z 050
25h 0L£2 ohge ol 02z 082 00!
12§ 0LZ2 09z¢ s 000Z 082 066
555 050z 0162 el 0891 597 098
025 c8ll G/ [ - g 01z 605
967 éc €1 _ 8 5 £8
791 S -0- 'l 1 79
876 0z9] Z61 L oy 002 0L
£z 9 Gl sl 8 S| 08
887 L] g _ Zl 0z zL
51 o 0 3 BN Sy )
% [/Bw
S}UeN}1SUG) [D3jWaY ) J0]Djy
(616]) POOMIOL| PUD JBABM JO DIDG AH[DNY JOLDMPUNOIS) PUD 9ODJING 17V 9]qD L
Bynommti

. ...;g.xn e .



Ofl
78¢
S6¢
[SE
L8
[A 44
[A%)
1€y
eY
8oy
Zan
&%
Oty
99

101
L8

551

4° | gl 6
0062 Iz 006
559 9 09Y
00z 8 058

. 002! 9 092
oEHz L 0iyl
0z o) 6€
6l S &S
0l € £z
Z€ f n
4> . Sh
8¢ & irty
8z i Ge
Sl P 6
g | 8
gl G*] o
0l | L

[ T EN

* _\mE

*SUOI{DILUSOUOD |, PIAOSSIP;, 10 \|DIOK, JOYLSYM SJOULIND AQ PIIDIS ION«

062
091
0€¢
012
0lZ
091
0Ll
S
091
GLI
L7A:
GLl

§h
O%El
0es
osh
0iS
007
00§
80§
GI€
O%s
018

0¢§

09%

SIUSNLTISUOD) [DOIWaUD Jolow

H

e

9/61 ‘GEZ*ideg

DD 2AD|G DRI *HG

L161 “1 120 081 *ZS
LL61 ‘g 120 T4 1S
gLl ‘LI 100 > ‘0S
8L61 ‘LI *190 09¢ "6
8/61 ‘Le Anr 722 g8
LL6] L ‘120 £gl A
1161 fLz *4deg A 9%
LL6l ‘iz bny 08 ‘Sh
L&) ‘iz *Bny 6L ‘g
LL6) ‘1z cboy 8L ‘o
L1861 ‘iz -bny LL WA
LL6] 1z °bny 9/ *lh
8L6) ‘1z Ainf 722 1oAY o[D4INg *Qf
Li6l ‘1z *ideg Ll doAlY o[ping *4€
9161 *Gg *idsg 8z JaAly olong 8¢
LL6] fL 100 H61 J9ALY OIDNg *GE
pa}duog # £-¢'y 2nb1 4
albpg DOOM IO uj
9 I3quunpN
I19A9M a41g

panuiuon gy 2{db ]




Table A3 Continued

Parameter

Extractable Vanadium {mg/! as V)
Extractable Chromium {mg/l as Cr)
Extractable Manganese {mg/l as Mn)
Disselved Iron (mg/} as Fe)
Exiractable Iron (mg/] as Fe)
Extractable Cobalt {(mg/! as Co)
Dissolved Copper (mg/! as Cu)
Extractable Copper {mg/! as Cu)
Extractable Nickel {mg/! as Ni)
Dissolved Zinc (mg/l as Zn)
Exiractable Zinc (mg/! as Zn)
Exiractable Strontium (mg/l as Sr)

Exiractable Molybdenum (mg/I as Mo)

Lead Dissolved (mg/l as Pb}
Extractable Lead {mg/1 as Pb)
Extractable Cadmium (mg/l as Cd)
Dissolved Thallium (mg/! as TH)
Extractable Mercury ( g/l as Hg)
Dissolved Arsenic (mg/! as As)

Notes:

STA. QONWO75B0006
Hay River
Site #1 in
Figure 4.3-3

< 0.05 (18)
< 0.0l (18)
0.01 - 0.4(19)
0.1 - 0.9 (10}
P -10(19)
<0.00! - 0.008 (18) -
0.006 - 0.014 (8)
<0.001 - 0.020 (19)
0.005 - 0.025 (19)

001 - .008 (9)
<0.00! - 0.05 (i8)
A -3019)
< 0.05 (18)

<0.00! - 0.005 (8)
< 0.00! - 0.008 (21)
< 0.001 (19)
< 0.005 (1)
<0.05 - 0.11 (6)
< (.,0005 - 0.01 (12)

I. Numbers given represent typical ranges in measured data.

STA. OONWO7PAQ00Z
Buffalo River
Site #31 in
Figure 4.3-3

<0.05 (10)
<0.01 (1)
0.01 - 0.1 (1)
0.02-0.12 (1)
0.3 - 5.2 (12)

=0.00} - 0.007 (12)

< 0.001 - 0.02 (10)

-<0.001 ~-0.007 (12)

0.003 - 0.012 (I

-<0.001 - 0.005 (10)

< 0.001 -0.02(1 1)
< 0.02-0.13(12)
<0.05 (11)
<0.001 - 0.004 (9)
<0.001 (12)
<0.001 (11)
< 0.005 (1)
<0.05 - 0.15(2)

- <0.0005 - 0.01 (9)

2. Number in brackets after each data range indicates number of samples.

3. Samples taken over the period of 1968 fo 1974, inclusive.
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Parameter

-Apparent Colour (Relative Units)
Specific Conductivity (uSIE/em)
Temperature (°C)

Turbidity (JTU)
pH
ENonfiITmble Residue (mg/!}
Fixed Nonfiltrable Residue (mg/I)
ETO‘{G! Alkalinity (mg/l as CaCO,)
Phenolphthalein Alkalinity (mg/! as CGCOB)
E,tho! Hardness {(mg/! as CGCOB)

wissolved Calcium (mg/! as Ca)

Dissolved Sodium (mg/!l as Na)

: Dissolved Potassium {mg/l as K)
Dissolved Chloride {mg/l as Cl)

EDissolvec[ Sulphate {mg/l as 504)

Reactive Silica (mg/i as 5i0,)
Dissolved Fluoride (mg/! as F1)
‘Oxygen Demand {mg/1)

gToTGI Organic Carbon (mg/! as C)
Total Inorganic Carbon {mg/l as C)
Dissolved Boron (mg/] as B)

. Total Kjeldah! Nitrogen (mg/1 as N)

Dissolved Nitrogen, NOg and NO,, (mg/I as N}

Dissolved Phosphorus, Ortho PO, (mg/| as P)
Total Phosphorus, Inorganic POq (mg/l as P)

EDisso!ved Phosphorus, Inorganic POI} {mg/l as P)

/ tal Phosphorous (mg/l as P)
EExfracTGb[e Lithium (mg/ as Li)

[

STA. 0ONW07SB0006

Hay River
Site #1 in
Figure 4.3-3

60 - 600 (32)
150 - 820 (40)
" 0-22(32)
5-.225(21)
6.9 - 8.7 (44)
2 - 1270 (18)
<l - 170 (15)
50 - 260 (34)
0-11(33)
100 - 400- (34)
30 - 208 (34)
5-36 (32)
|- 4(32)
15-15@33)
50 - 175 (34)
3-8(34)
0.1 - 0.3 (34)
20 - 30 (2)

24 - 39 (25)
10 - 40 (25)
0.1 - 0.2 (18)
0.7 - 2.2 (16)
0.02 - 0.60 (24)
0.002 - 0.05 (25)
0.03 - 0.15 (19)
0.005 - 0.045 (24)
0.03 ~ 0.6 (20)
0.01 - 0.03 (18)

Table A3: Surface Water Quality Data of Environment Canada

STA. OONWO7PAQ002
Buffalo River
Site #31 in
Figure 4.3-3

30 - 200 (25)
150 - 800 (25)
0-20Q1I)
8- 80 (14)
7.7 - 8.3 (29)
10 - 150 (18)
5 - 110 (15)
50 - 130 (24)
0 (24)
75 - 400 (23)
15 - 130 (24)
3 - 15 (25)
I -2.525)
2 - 15 (25)
15 - 300 (25)
2-5(25)
0:1 - 0.3 (i9)
15 -~ 30 (22)
10 - 30 (22)
0.1-0.2(11)
0.8 - 1.3 (10)
005 - 0.2 (16)
<0.002 - 0.007 (20)
0.0 - 0.17 (12)
< 0.001 - 0.01 (15)
02 -0.23 (13)
<0.005 - 0.015 (1)



Parameter

pH

Suspended Sofids (mg/1)
Conductivity (mhosfcm)
Alkalinity {mg/] as CGCOS)
so; (mg/D)

CI” {mg/D)

H,S (mg/1)

Sodium (mg/l)
Potassium {mg/I)
Magnesium (mg/!)
Calciuvm (mg/i)

- Aluminum (mg/D

Arsenic (ug/l)
Cadmium (ug/1)
Copper (ug/l)
Iron {u g/1)
Lead (ng/l}

Tin {(ug/l)

Zinc (ug/l)

Table Ali: Results of Surface Water Quatity Samples Taken by B.C. Research (1977)

Site Number in Figure 4.3-3 -

Buffalo River Buffalo River Creek Small Lake Buffalo River
| #32 #36 #53 #55 #56.
(S10) (59) (57) w“hn (58)
8.0 8.0 8.1 8.4 7.9
[14.0 150.0 (.0 8.0 63.0
172.0 175.0 1160.0 289.0 169.0
68.0 71.0 285.0 159.0 63.0
20.0 20.0 436.0 (3.0 23.0
3.0 2.8 25.0 0.6 54.0
<0.3 <0.3 <0.3 - < 0.3
6.0 5.6 30.0 3.0 7.2
0.75 0.70 1.3 0.6 0.65
7.1 7.5 75.0 18.1 6.5
25.0 25.0 175.0 49.5 23.5
81.0 81.0 9.0 — 74.0
<1.0 — <1.0 — <1.0
<1.0 <1.0 <1.0 <1.0 <1.0
1.0 1.0 <1.0 <1.0 1.0
300.0 300.0 9.0 <1.0 320.0
<5.0 <5.0 <5.0 <5.0 <5.0
- <5.0 <5.0 <5.0 R <5.0
10.0 19.0 17.0 3.0 17.0



