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RS BROWN, ERDMAN & ASSOCIATES LTD.
: 1408 BEWICKE AVENUE. NORTH VANCOUVER BRITISH COLUMBIA V7M 3C7
TELEPHONE 986-1557

80-190 o

1982 04 26

Westmin Resources Ltd.
Bentall Centre ..

P.O. Box 49066 "

904 -:1055 Dunsmuu' Street
Vancouver, B.C.

VX 1C4

ATTENTION: Mr. A, W. Randall, P. Eng.
SUBJECT: R-190 Report
: "R-190 Aquifer Test Analysis and Prehmmary

Dewatering Design"
Dear Sirs:
As mentioned during our recent conversations in Pine Point, some correction
is required in Table 3 of the subject report. Because the original article by
Streltsova had erroneous type curve data, the coordinates and labelling of
one of the type curves used for the R-190 report were incorrect.
I attach a copy of the corrected Table 3. Only the storativity values are
affected and are all reduced by a factor of 10. The resulting mean value,
however, is still in the order of 1072 and, because we used 3 x 10~2 for our
cost calculations, I feel the dewatering costs outlined in our report were
valid for February, 1981.

If you have any questions conecerning this correction, please do not hesitate
to call,

Yours truly,

BROWN, ERDMAN & ASSOCIATES LTD.
- R.L J. Vogwill

RIJV/dh

Attachment

INTERNATIONAL GROUNDWATER CONSULTANTS, GEOLAOGISTS AND ENGINEERS



TABLE 3
WESTERN MINES LTD.

R-190 AQUIFER TEST

Aquifer coefficients as caleulated using
Fracture Flow Drawdown Type Curves (n = 40)

Well Transmissivity Storativity
igpd/ft m2/day

Pumping 95,980 1430 -
412 205,145 3060 0.082
416 199,085 2970 0.003
418 191,955 2860 0.12
422 206,720 3080 0.006
424 Data not used - -
426 214,990 3205 0.005
468 237,820 3545 0.003
620 177,970 2655 0.002
621 176,800 2635 0.001
X-25 187,930 2800 3x 1079
Mean
Value 199,800 2980 0.02
Standard
Deviation +19,200 +290 0.04

igpd/ft - Imperial gallons per day per foot
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BROWN, ERDOMAN & ASSOCIATES LTD.
1408 BEWICKE AVENUE. NORTH VANCOUVER, BRITISH COLLMBiA V7M 3C7
TELEFHONE 986-1557

WESTERN MINES L T D.
GREAT SLAVE REEF PROJECT

R-190 ZONE

AQUIFER TEST ANALYSIS AND
PRELIMINARY DEWATERING DESIGN

R. I. J. VOGWILL, P.GEOL. (ALTA.)

FEBRUARY 1981

80-190

INTERBNATIONAL GROUNDWATER CONSULTANTS, GEOLOGISTS AND ENGINEERS



-

... U

T

(1 Rt B

"

1.0

2.0

3.0

L.o

5.0

6.0

7.0

CONTENTS

ABSTRACT

INTRODUCTION

2.1 Acknowledgements
GENERAL GEOLOGY
GENERAL HYDROGEOLOGY
AQUIFER TESTING

5.1 Test Detatils

5.2 Analysis and Results

DEWATERING ANALYSIS

6.1  Methods and Assumptions
6.2 Projected Dewatering Costs

SUMMARY AND CONCLUSIONS

i T

"1

REFERENCES

‘Cooper, H.H. and Jacob, C.E., 1946, A Generalized Graphical
Method for Evaluating Formation Constants and Summarizing
Well-field History, Trans. Amer. Geophys. Union, V. 27,
No. L.

Streltsova, T.D., 1976, Hydrodynamics of Groundwater Flow in
a Fractured Formation, Water Resources Research, Vol. 12,
No. 3. ’



b

[

A

([

“

O

1

FL_- :

4

Table

Figure
Figure

Figure

W N -

Figure

1

Figure

Figure 6

Table
Table
Table

£ N -

Appendix 1
Appendix 2
Appendix 3

FI1GURES

REGIONAL LOCATION MAP

LOCAL LOCATION MAP

R-190 GEOLOGIC SECTIONS

R-190 DRILLHOLE LOCATIONS AND POTENTIOMETRIC
SURFACE CONTOURS

DRAWDOWN AND ATMOSPHERIC FLUCTUATIONS

AQUIFER TEST DRAWDOWN CONTOURS

TABLES
GENERAL!ZED GEOLOGY AND HYDROGEOLOGY
PERTINENT WELL DETALLS
AQUIFER COEFFICIENTS - TYPE CURVE
AQUIFER COEFFICIENTS - STRAIGHT LINE
APPENDICES
AQUIFER TEST PLOTS AND ANALYSES

DRAWDOWN DATA
CHEMICAL ANALYSES OF GROUNDWATER

. s
- §Ji -



L o® . R R

#lL

S

) T

1.

ABSTRACT

A 23 day aquifer test completed in the R-~190 zone of Western
Mines Ltd. Great Slave Reef Project, has indicated that the
main bedrock aquifer in the area, the Presqu'ile zone, has a
transmi;sivity of 200,000 igpd/foot and a storativity of

3 x 10 7.

A dewateringrénalysis, using these aquifer coefficients and
a set of assumptions outlined in Section 6.1, indicates that
a total pumping rate of between 50,000 igpm and 86,000 igpm
will be required to dewater the R-130 zone to 600 feet below

ground surface.

Total dewatering costs, which depend on the type of electrical

power utilized, are outlined in Section 6.2
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INTRODUCTION

Western Mines Ltd. holds a large tract of mineral claims between
the Hay River and the Buffalo River in the Northwest Territories,
(Figure 1). These claims parallel Highway Number 5 and are on
geological strike with the Pine Point lead-~zinc ore deposits.
Western Mines Ltd. have delineated a nﬁmber of mineralized zones,
most notably R-190 and X-25, on the eastern end of these claims
and are presently assessing the economics of mining these miner-

alized zones by underground methods (Figure 2).

Because these mineralized zones occur well below the water

table and-because of the large -permeability of certain- zones

in the Devonian bedrock, all proposed mining methods would
require extensive dewatering operations to ensure safe and

dry mining conditions. Accordingly, aquifer tests had been
completed in the X-25 and R-190 zones as part of an overall eco-
nomic assessment. Because the first aquifer test in the R-190
zone was not satisfactorily completed, Western Mines Ltd. retained

Brown, Erdman & Associates Ltd. to comment on the validity of

“this test and eventually to complete a second aquifer test in the

R-190 zone in order to properly evaluate potential dewatering
costs. This aquifer test consisted of pumping a 1h~inch dia-
meter well, located near the R-190 zone, at a constant flowrate

of 2345 igpm (imperial gallons per minute} and measuring
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INTRODUCT{ ON continued ...

the hydraulic response of this pumping in ten observation wells

‘which included a well located in the X-25 zone 13,000 feet to

the east. Water levels were monitored with electric water level
indicators or continuous water level recorders. All observa-
tion wells, with the exception of the X-25 well, were explora-
tory diamond drill holes in which inflatable packers had been

installed.

This report describes the results of this aquifer test and the

subsequent dewatering analysis and projected costs.

2.1 Acknowledgements

Much of the data compilation and data gathering during
the R-190 aquifer test was completed by A.W. Randall,
P.Eng. and M. Randall both of Western Mines Ltd. Their
contribution to a successful aquifer test is thus grate-

fully acknowledged.
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GENERAL GEOLOGY

The R-190 zone is contained within a series of limestone and

dolomites associated with a Devonian reef complex which sub-

crops in the Pine Point area to the east and continues to the

west at greater depth. Thus the Presqu'ile dolomite, an
important mineralized horfzon and aquifer zone occurs near:
surface at Pine Point, at 400 to 600 feet on the eastern

Jimit o% Western Mines Ltd. claims, and at about 2000 feet
below surface southwest of the town of Hay River. Table 1
shows the generalized stratigraphy of the R-190 area and |
Figure 3 illustrates typical geological cross sections through

the area around the R-190 zone.

The R-190 area is mantled with a 100 foot thick layer of clayey
glacial till which forms an effective confining layer. This
till contains local, discontinuous sand and gravel beds and has
a shallow water table established in it. Beneath this over-~
burden layer the 60 foot layer of Hay River shale forms an
additional effective confining tayer. The Slave Point Forma-
tion is predominantly limestone which is locally altered to
finely crystalline dolomite and averages 200 feet in thickness
in the R-190 area. The Watt Mountain Formation consists of
micritic limestone with green waxy shale and is generally 25

feet thick., The basal units, to the depth of interest, are
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3.0

GENERAL GEOLOGY continued ...

the Presqu'ile zone and B-Facies rocks of the Pine Point Forma-
tion. The Presqu'ile zone, consisting of coarsely crystalline,
vuggy and fractured dolomite, is approximately 200 feet thick

and is underlain by B-Facies rocks consisting of brown sucrosic,

vuggy dolomite.

The main geological structures, other than a gentle westerly
to south westerly dip, are the foiding and fracturing that
has occurred. Folding is generally related to differential.
compaction of sediments over a more rigid basement or reef
structure. Fracturing is related both to this folding and
tectonics within the basement rocks. Of particular note are
east - north easterly trending faults in the basement rocks
which may, during movement, have determined the rate and the
direction of reef development. As a result of these features
a number of '"hinge'' zones were developed along which draping
and fracturing of sediments occurred (Figure 2). On a local

scale then the fracture patfern in rocks of the area is

~isotropic but on a more regional scale fracturing has a pre-

ferred orientation in an east - northeast and west - south-
west direction. Any prefefred direction of fracturing can
have an important bearing on groundwater movement and de-
watering considerations and it should be noted (Figure 2)

that the '""Main Hinge Zone'' occurs immediately north of the

‘R-190 mineralized zone.
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GENERAL HYDROGEOLOGY

Because of open pit dewatering oPerations'at Pine Point Mines
Ltd. during the last 16 years the hydrogeology of the Pine
Point district is reasonably well hnderstood. Groundwater
occurs both as a shallow phreatic water table associéted with
the overburden and alsc under confined pressure conditions in
the bedrock. Regional groundwater movement in the bedrock is
towards the northeast (Figure %) and may be locally modified
by changes in geological features. Groundwater flow systems
devéloped in the bedrock are a result of large scale topo-
graphic features occurring to the south and west. The move-
ment of shallow groundwater associated with the overburden

is more dependent on very small local topographic relief but
probably also has an overall direction of movement to the
northeast. Vertical hydraulic gradients indicate that ground-

water movement is downward from the overburden into the bedrock.

The main aquifers in the area occur in the bedrock and are
present, with the exception of the Presqu'ile zone, entirely
because of fraéture permeability. The Presqu'ile zone, the
most. significant aquifer in the-area, is thought to have both
vuggy and fracture components in its permeability. Bedrock
aquifers are under confined conditions and groundwater occurring

in them are therefore under a pressure head. The main confining
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GENERAL HYDROGEOLOGY continued ...

layers (Figure 3 and Table 1) are thought to be the clayey
overburden and shaley bedrock units. The depth below ground
to the potentiometric (pressuré) surface of the bedrock
aquifers is dependenf on the elevation of the land surface
in relation to the pressure head of these aquifers. Thus,
as the elevation of the land surface drops towards lLesser

Slave Lake flowing artesian conditions and springs are common.

Both the present aquifer test and recent aquifer tests at
Pine Point Mines Ltd. has shown that the permeability (hy-
draulic conductivity) of the bedrock can be anisotropic.
This is especially true near “hinge' zones and means that
there is a preferred direction of groundwater movement along
these features as compared to across them. This fact has
only become apparent as mining has ﬁrogressed into these
""hinge'" zones because permeability distribution south of
these features is isotropic. The recogniition of permeability

anisotropy should allow a more efficient placement of dewater-

“ing wells.,

In the R-190 zone the main aquifer is, as expected, the
Presqu'ile zone which occurs approximately between 400 feet

and 600 feet below ground surface.
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GENERAL HYDROGEOLOGY continued ...

From previous work, it is known that the Slave Point Formation
is .an aquifer but not of the same order of magnitude as the
Presqu'ile. In fact 97% of the groundwater pumped from the
R-190 water well is derived from the Presqu'ile. The potentio-
metric Ievellof the bedrock aquifers is approximately 390 feet
below ground surface and because the Presqu'ile zone contains
the majority of the lead-zinc mineralization approximately

500 feet of dewatering will be required to safely mine the
mineralization using underground methods. Although the over-
burden contains a much shallower water tablé (approximately

40 feet below ground surface) the permeability of the glacial
till is so small that groundwater within the overburden is

not significant in assessing dewatering requirements.

Pre-aquifer test water level measurements (Figures 3 and &)
indicate that groundwater movement, in the bedrock aquifers,
was towards the northeast at an average gradient of one foot
in'2200 feet. Although the contours shown in Figure 4 can
only be éonsidered approximate the change in orientation of
contours to the north may‘indicéte the influence of the Main

Hinge Zone acting as a collector because of higher permeability.
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5.0

AQUIFER TESTING

5.1

Test Details

" The R-190 aquifer test was completed from November 1 to

November 24, 1980. Thus, the pumping well (Figures 3,

L and 5) operated for 33,262 minutes at a constant flow-
rate of 2345 igpm. Discharge water was carried away
from the test site by a large ditch. During the aquifer
test, ten observation wells and the pumping well were
monitored on a regular basis using either electric water
level indicators or contiﬁuous water level recorders.
The raw drawdown data are shown in Appendix 2. Of the
ten observation wells (Tabje 2) nine were exploration
diamond drill holes, either in or close to the R-190
zone, which had been fitted with inflatable rubber’
packers in order to separate the potentiometric surface
of the bedrock and the water table in the overburden.
Observation wells fitted with packers had two measuring
tubes, one below and one above the packer (labelled 1
and 2 respectively) in order to measure these levels.
The tenth observation well was an existing water well

in the X-25 zone (Figure 2) approximately 13,000 feet-

"to the east of R-190. Initially, static water level

measurements were taken in both the overburden and in



i

—

&

(I

i

BT

L I

L

3 I

1

ORI 5 I {

L ®_ ] B

F,

5.1

Test Details continued ...

bedrock. During the test pericdical measurements were
taken in the overburden both to check the seal of the
packers and also to qualitatively determine vertical
leakage from the overburden into the be&rock. In
addition, an overburden observation well, not mentioned
above, was périodically monitored. All overburden water
level measurements are shown on the right hand side of

the data sheets contalined in Appendix 2,

Because of winter conditions, recharge from precipitation
did not have to be considered during the aguifer test.

It became apparent during the test, however, that atmos-
pheric pressurerfluﬁtuations were affecting water levels
(Figure 5). Accordingly, barometric pressure readings
were obtained from the meteorology office at the Hay River
Airport. VWhen these atmospheric pressure fluctuations
were plotted on the same time scale as drawdown readings
it further became apparent that the drawdown fluctuations
caused by changes in atmospheric pressure were large
because of the high (80%) barometric effeciency of the
bedrock aquifers. In order to remove these barometric
effects énd smooth the drawdown trends, drawdown readings

had to be corrected for changes in atmospheric pressure.
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5.1

Test Details continued ...

Figure §5 shows a typical drawdown curve, corrected
drawdown curve, and barometric pressure fluctuation
during the aquifer test. It can be seen in Figure 5
that even after the barometric corrections, the draw-
down data still show a fairly regular fluctuation.
This effect is attributed to earth tides and it is
not considered necessary to correct the drawdown data

for this effect in order to allow préper analysis.

Two groundwater samples, taken during and at the end

of the aquifer test, were analyzed for a complete suite
of chemical constituents. Results are shown in Appen-
dix 3. |

Piezometer 424 was the only observation point in which
a satisfactory static water level could not be obtained.
Large fluctuations of the water level in this piezo-
meter were caused by gas migrating up the hole and sub—'
sequent analysis of the drawdown data for this hole

could only be used to calculate transmissivity;
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5.2

Analysis and Results

Prior to the start of the aquifer test water level
measurements indicated that the packers were properly
sealed because water levels in the bedrock and over-
burden were markedly different. Water levels in the
bedrock were generally 85 to 100 feet below ground
surface while those in the overburden were 25 to 80
feet below ground surface (Appendix 2), indicating
downward potential of groundwater movement from-the ~
overburden Iinto the bedrock. ' Periodic measurements
of the overburden piezometers during the test indica-

ted that no leakage from the overburden was occurring.

After the test began it became'obvious'that a highly
elongate, very flat drawdown cone was developing in
response to pumping (Figures 3 and 6). This drawdown |
cone migrated'very quickly in an east-west direction
and the X-25 well responded to pumping approximately

3 1/2 to 4 hours after pumping began. In addition,

at the end of the test the amount of drawdown at X-25
was only 0.2 feet less than that at piezometer 621,
This eloﬁgate drawdown cone is attributed to the pre-
sence of the ''"Main Hinge Zone'" (Figure 6) close to

R-190 zone and more specifically to a higher permeability
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Analysis and Results continued ..

along this feature than across it. The drawdown cone
indicates a preferred direction of groundwater move-
ment of east-west and shows that an excellent hydrau-
Tic connection exists between R-190 and X-25. Because
of the high transmissivity of the bedrock aquifers the
drawdown cone was very flat and extended large distances

{miles) from the pumping well (Figure 2).

Time-drawdown data (Appendix 1) for™ the aquifer” test

have been plotted on semi-log and log~log graphs.in

order to allow analysis for the aquifer parameters of
transmissivity and storativity. Semi-log plots have
been analyzed by the straight line method of Cooper and
Jacob (1946) while log-log plots have been analyzed by
the type curve method for fractured rocks as outlined
by Streltsova (1976). All plots have a form that is
suggestive of negative hydraulic boundaries. This is

especially obvious in the semi-log plots where the

"drawdown trend steepens with increasing time suggest-

ing the occurrence of multiple negative boundaries. If
such boundaries exist they could be attributed to changes
in fracture magnitude or to areas of bedrock with differ-
ing permeability. Log-~log plots, however, are typical of
what Streltsova descfibes as a double~porosity medium in

which fracture and block (in this case vugs) hydraulic
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- Analysis and Results continued ...

properties are of the same order of magnitude but the
permeability is still mainly due to the presence of

fracturing. In such a medium the time-drawdown response

. is composed of two components; immediate response of the

main water-transmitting medium (fractures} and a later
induced response of the lesser pervious material (vugs).
Thus the drawdown response forms an S-shaped curve. In
the case of the R-190 test the early portion of the

curve is missing due to a lack of early drawdown measure-
ments. The main point of the above discussion is to
indicate that two approaches to the data analysis have
been taken. The sehi—log plots have been analyzed l
using the early and late portions of the drawdown data
whilé the log-log p]ofs have been analyzed uéing fracture
flow type curves. For all practical purposes the analyses
of late semi-log data and fissure flow type curve data

give equivalent results,

Tables 2 and 3 summarize the aquifer coefficients obtained
by the two methods of analysis and Appendix 1 shows the
pertinent calculations. Examination of the early data
analysis on the semi-log plots reveals that the initlal
aquifer response to pumping gives a very high transmissi-

vity (caused by fractures alone) which ultimately is
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5.2

Analysis and Results continued ...

reduced by two to three times in the later data as the
transmitting characteristics of the vuggy portion of

the Presqu'ile predominate. This type of response could
also be attributed to negative hydraulic boundaries but
the physical setting of the R-190 zone‘complicates this
interpretation. For the straight line method, aquifer
transmissivity ranges from 140,000 to 170,000 igpd/foot
and storativity from 4 x lo-h to 0.1 (Table L) with

mean values. of 157,000 igpd/foot and 0.06 respectively.
Typg curve analysis indicates that équifer transmissi-
vity ranges from 175,000 to 240,000 igpd/foot and stora-
tivity from 3 x IO-h to 0.06 with mean values of

199,800 igpd/foot and 0.03 respectively (Table 3). The
data from two piezometers, 412 and 418, gave meaningless
results for storativity, probably because of their proxi-
mity to the pumping well, which were not used in the

calculation of mean values.

Two other methods, distance-drawdown and specific capa-

city relationships, can be used to obtain aquifer co-

. efficients. The specific capacity of the pumping well,

at the end of the test, was 130 igpm/foot. Because -
there is an approximate ratio of 1 to 2000 between
specific capacity and transmissivity, an estimate of

the aquifer transmissivity for R-190 is 250,000 igpd/foot
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5.2

Analysis and Results continued .

'using this method. A distance-drawdown plot for the

R-190 test was constructed but proved meaningless be-

cause of the highly distorted cone of depression.

In summary, if more weighting is given to results

using the type curve method and é reasonable safety
factor is introduced, it is felt that the most
realistic aquifer coefficients for the R-190 bedrock
aquifers (Presqu'ile with.minor contribution from

Slave Point) are a transmissivity of 200,000 igpd/foot
and a storativity of 3 x 10h2.' These-vaiues are-there-

fore used for subsequent dewatering calculations.

An important unknown in assessing the hydraulics of
the dewatering of R-190 is the potential groundwater
contribution from the underlying B-Facies rocks. |f
B-Facies rocks constitute an aquifer then dewatering
of the Presqu'ile would induce groundwater to move
vertically upwards and therefore reduce expected draw-
downs. ~Because B-Facies rocks are known to be an
aquifer at Pine Point, upward leakage at R-190 is cer-

tainly a possibility and some effort should be made

to determine the hydraulic characteristics of these

rocks at R-190.
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6.0

DEWATERING ANALYSIS

6.1

Methods and Assumptions

it is understood that R-190 would be mined using under-

ground methods. In order to mine the R-190 mineralized

- zone approximately 500 feet of dewatering will be re-

quired. The most satisfactory and economical way to

achieve this dewatering objective is by means of properly
located perimeter dewatering wells which would be pumped .
in conjunction with the pumping from an access mine
shaft. Perimeter dewaterfng wells are considered a

more appropriate dewatering method than underground sump
pumps because of the need for overall mine safety in the
event of power-failures. Dewatering wells should be lo-
cated to take advantage of the permeability distribution
within the bedrock aquifers and would therefore be
clustered more closely on the northeast and northwest
sides of R-190, Dewatering wells would be drilled and
cased 24" diameter to 200 feet below surface and then
drilled 20" diameter to total depth {(approximately 700
feet). '

For this dewatering analysis it is assumed that no pump-
ing will take place from the mine access shaft although

it should be realized that this could reduce dewatering
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6.1

Methods and Assumptions continued ...

costs significantly in tﬁe 1ong term as potential pump-
ing from suéh a large diameter shaft could be tens of
thousands of gallons per minute and therefore equivalent
to a number of dewatering wells. Lineshaft, 1000 HP
pumps have been selected for this anaiysis-and dewater-
ing wells would be located an average of 175 feet from
the centre of tﬁe mineralized zone. In addition a one
year'period-is allowed to achieve total dewatering re-

quirements.

Once groundwater levels have been Jowered to the top of
the -Presqu'ile zone, aquifer -transmissivity should the- -
oretically be reduced as the saturated thickness of the
aquifer Is reduced. Accordingly a best case has also
been considered where average aquifer transmissivity fs
assumed as 100,000 igpd/foot. Thus in Section 5.2 two
hydraulic cases are analyzed for both diesel and non-

diesel power.

Summary of assumptions for dewatering analysis

1. Effective aquifer transmissivity 200,000 or
100,000 igpd/foot. '

2. Aquifer storativity 3 x ]0-2.
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6.1

Methods and Assumptions continued ...

3.

10.

Pump type - Peerless Model 18HXB lineshaft
0.D. 16 7/8"

- average pumping rate over a range
of 600 feet of 1ift is 5,400 igpm

- motor size is 1,000 HP

Drawdown required is 500 feet.

Average distance of wells to centre of mineralized

zone is 175 feet.
Dewatering time allowed is one year.
No pumping takes place from shaft.

Wells drilled and cased 24" diameter to 200 feet
and driltled 20" open hole to T.D. of 700 feet.

Fuel cost $1.50/gallon.
Lubricant cost $5/gallon.

- ABOVE COSTS IN FEBRUARY 1981 DOLLARS
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6.2

Projected Dewatering Costs

Using the assumptions outlined in Section 6.1 the follow-

ing costs can be calculated:

(i)

Diesel Power

CASE A -

Transmissivity
Storativity

Total wells required

CAPITAL COSTS
OPERATING COSTS/YEAR

CASE B -

Transmissivity
Storativity

Total wells required

CAPITAL COSTS
OPERATING COSTS/YEAR

3 x 10

200,000 igpd/foot

3x 1077

16, for a total pumping
rate of 86,400 igpm

$ 7,800,000
$14,900,000

100,000 igpd/foot
2

9, for a total pumping
rate of 48,600 igpm

$ 4,400,000
$ 8,100,000
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6.2 Projected Dewatering Costs

(iif

Non-Diesel Power

CASE C -

Transmissivity

Storativity

Total wells required

CAPITAL COSTS
OPERATING COSTS/YEAR

CASE D -

Transmissivity
Storativity

Total wells required

CAPITAL COSTS
OPERATING COSTS/YEAR

continued ...

200,000 igpd/foot

3 x 1072

16, for a total pumping
rate of 86,400 igpm

$ 4,900,000
$ 5,500,000

100,000 igpd/foot

3 x 1072 |

g, for a total pumping
rate of 48,600 igpm

$ 2,800,000
$ 3,100,000

NOTE: Power costs assumed at $0.045/kwh.
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7.0

SUMMARY AND CONCLUSIONS

1.

During November 1980 a 23 day constant rate aquifer

test was completed in the R-130 zone. Ten observa-

tion wells were used to measure the hydraulic res-

ponse of the bedrock aquifers to this pumping. The

“aquifer test has been analyzed using both the straight

line method and the pore flow - fractured rock type

curve method.

The elongate drawdown cone that developed during
pumping indicated that a large area of aquifer had
been affected. The shape and orientation of the
drawdown cone indicated that the "Main Hinge Zone",
a linear structural feature, imparts an anisotropy

to the regional permeability distribution.

Aquifer test analysis has indicated that the main
bedrock aquifer, the Presqu'ile zone, has a trans-
missivity of 200,000 igpd/foot and a storativity

of 3 x 10 2.

Dewatering ana]ygis, base& upon the assumptions in
Section 6.1, has indicated that total pumping rates
of 50,000 igpm to 86,000 igpm will be needed to de-
water the R-190 zone within a one year period. To-
tal dewatering requirements are to 600 feet below
ground surface and total drawdown needed is there-

fore 500 feet.
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7.0 SUMMARY AND CONCLUSIONS  continued ...

5. Based upon the assumptions of Section 6.1, dewater-

ing costs are:

(i) Diesel Power

CAPITAL COSTS “8h.h x 100 - $7.8 x 108
OPERATING COSTS/YEAR  $8.1 x 10% - $14.9 x 10°
(ii) Non-Diesel Power -
‘ 6 6
CAPITAL COSTS | $2.8-'x 10° - $4.9 x 10
OPERATING COSTS/YEAR  $3.1 x 10° - 5.5 x 10°

These costs indicate that diesel power is extremely

expensive and may not be a viable alternative.
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Table 1

e WESTERN MINES LTD.
R-190 AREA
GENERALIZED GEOLOGY AND HYDROGEOLOGY

Unit Thickness : Geology ‘Hydrogeology -

Overburden  + 100 ft. Mainly clayey glacial Confining layer.
, ‘ till, minor sand and Minor local dis-
— , gravel lenses continuous aquifer
zones
_j Hay River Shale + 60 ft. Shale to silt, sub- Confining layer

crops to the east
Slave Point
- *  Formation + 200 fr. - Fractured dolomite Minor aquifer
and limestone

. Watt Mountaln
Formation + 25 ft. Shale and limestone "~ Aquitard

Pine Point
Formation -

~Presqu'ile

Zone : + 200 ft. Coarse, vuggy frac- Main aquifer,
tured dolomite. Top - high hydraulic
of Pine Point Forma- . conductivity

= tion

= ~-B~Facies ? Sucrosic, vuggy Aquifer ?
- dolomite

r

&

i I
PP
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Table 3

WESTERN MINES LTD.
R-190 AQUIFER TEST

Aquifef coefficients as calculated using Pore Flow Drawdown Type

Curves { n = 10}

Well Transmissivity Storativity
igpd/ft m2/day

Pumping 95,980%* 1430+ : -
412 205,145 3060 0.82%
416 199,065 - - 2970 0.03
418 191,955 2860 1.20%
422 206,720 3080 0.06
L24 Data not used : -
h26 214,990 3205 0.05
468 237,820 3545 0.03
620 177,870 2655 0.02
621 176,800 ' 2635 . 0.01
X-25 187,930 2800 3% 107"
Mean -

Value 199,800 2980 . 0.03
Standard .
Deviation "+19,200 +290 0.02

b
=

These results not used in caleculation of mean values.

igpd/ft - imperial gallons per day per foot
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Table & .

WESTERN MINES LTD.
R-190 AQUIFER TEST

Aquifer coefficients as calculated using late drawdown data and

the Cooper and Jacob (straight line) method

Well

Pumping
hi2
416
418
422
424
426
L68
620 -
621

X-25-

Mean
Value

Standard
Peviation

Transmissivity

igpd/ft
165,090
162,915
154,770
150,995
158,740
151,000

171,970

158,740
150,935
158,740

143,970

157,100

+ 8,000

m2/day

2460
2430
2305
2250
2365
2250
2565
2370
2250
2365
2145

2340

© +120

Storativity

1.60%
0.06
3.4h%
0.11
0.10
. 0.096
0.03
0.013

L x lO\h

0.06

+0.04

* These results not used in calculation of mean values.

igpd/ft - imperial gallons per day per foot
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AQUIFER TEST PLOTS AND ANALYSES

“DRAWDOWN DATA




L I

L3 SR < R

L

APPENDIX 1

" _-AQUIFER TEST PLOTS AND ANALYSES
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DRAWDOWN
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o
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AN
o

45.009

BERL PLOT# 02082020.

>0.000

25.000L

Jus

As

2345 igpm

3.75 ft/cycle

2640 = 165,090 igpd/ft

1l

198,185 Us gpd/ft

2,460 Bw\mmm

]
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D -

. / t = 410 mins Q = 2345 igpm
= o.H..w mins = (.29 days
1 DDD R = 1.2 x Ho..ﬁ days
2.000 | ~ L
/ s = 3.8 ft/cycle
/lll.-. .
/. T = 264 162,915 igpd/Et
3.000 L As
195,580 Us gpd/ft
2,429 am\mmw.
4.000 L
. As = 0.9 ft/cycle
— m
L -
T = 2640 = 687,870 igpd/ft = 0.36T%, = 1.6
=£5.000 e ‘ N
=) = 825,770 US gpd/ft (meaning-
= 5 less)
. m = 10,255 m" /day .
O .
6.000 L s
/...x.
ﬁ//m s = 0. wM.H._...O _ 2.8 x HOIw - /\\
o r :...v
©  7.000 | X ]
N
Q0O -7
)
2 '
= :
8.000 L
+H
T
D)
1
- g.000L
_1 PR
T . o 412
LoJ : A
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0.000

t = 950 mins Q = 2345 igpm
= 4.3 mins ©
- . -3 = (.66 days :
. = 3 x 10 days _
1.000 L ]
—
N.DDD i N As = 4 mﬂ.\owowm |
e T = 2640 n, 154,770 igpd/ft
. As ;
3 000 L //// . =. 185,800 US gpd/ft
L _ ) -
Lt = 2,308 m /day
.
4.000 | |
. = 0.36Tt,  _ o o
— 2
(' : r
As = 1.05 ft/cycle - ", ’
= 5.000 L :
= ) -
g
o T = 2540 589,600 igpd/ft e,
m As i .....
707,805 US gpd/ft ’
§.000 L 5 : )
. 8,790 m” /day .l
D
QN _
- - .
=~ 7.000 L S = 0.36Tt = 1.09 % 1073 ) |
O e
-
N
-
8.000 L ]
+ .
_l
D,
1
O g9.000 | i
1
an _
T ‘ 416
a 10.000 _ n :
-10.0 100.0 1000.0 1C000.0 100006 0



DDDD 5 i

: / .no = 440 mins : i Q = 2345 igpm
t = 0.025 mins = 0.3l days J
1 DDD - = 1.7 x HOlm days
2.000 | |
As = 4.1 mﬁ\m_%owm
3.000 L . .;Jf:;;ff:;ffff T = 2640 = 150,995 igpd/ft
’ — As
As = 0.8 ft/cycle / = 181,265 US gpd/ft
. T~ i = 2,251 m /day
. ! |
4.000 L - | T~ |
. u S = 0.36Tt
L T = 2640 = 773,850 igpd/ft . | IIIIMMMW
L As ‘. , r
= 928,990 US gpd/ft .
: - = 3.44 ( ingl
=5.000 [ = 11,537 m’/day meaningless)
o )
!
mw S = 0.36Tt
o o
D H.M : ...-
m - DDD i R m . ..--.. -Au\ -
= 9.7 x 102 . | ..H
! .
> 7.000 L . m !,
N _
O “ .
- >
O\ m 7
O |
8.000 | |
3
—
O :
_
Q- 9.000 | o
.|_ i J — -
@ .. S 418
L .
oy 10,000 n _ : ' _
1.0 10.0 100 .0 . : , 1000.0 : 10000 .0



DRAWDOWN  FT .-

BEAL PLOT# 02082034,

U.uuu - _ : , \ _

1 ¥
..no = 0.48 mins ) = 0.36 days _
“_ DDD = 3.33 x Holu days | :
. |
) As = w.wm ft log cycle
2.000 L ﬁ
T = 2640 = 158,740 igpd/ft
: As
= 190,560 US gpd/ft
3.000 L E = 2,367 n°/day
As = 0.85 ft/cycle e |
T = 2640 = 728,330 igpd/ft - 5 = 0.3 T - 0.108
As : L 2
4.000 = 874,345 US gpd/ft *
|
= 10,859 aw\mmm _ |
5.000 L S = 0.36Tt 4
- o = 4.6 x 10 -
2
X -
5.000 | Lo .
7.000 L .
|
. |
8.000 L
Q.000 .
10.000 a | _ _ | h o )
1.0 10.98 100.0 . 1000 .0 | 10600 .0
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0.000

|

T T 1 “ 1
/ = 500 aEm Q = 2345 igpm
.no = 0.4 nins - 0.35 m.wwﬂm
= 0.0003 days W
MDDD B Co / Ah
2.000 | bs = 3.6 ft/cycle
‘T = 2640 = 171,970 igpd/ft
T As ¥
3 000 . = 206,450 US gpd/ft
. i = 2,564 Ew\mm%
As’ = 0.8 ft/cycle
4.000 L | 57 0.38TH, L o2
T = 2640 = 773,850 igpd/ft 2
_|I. As )
L = 928,992 USgpd/ft
2
= , 537 d
WMOOD 8 11,537 m™ /day
O -
D -
=
T -
DDn 5 = 0.36Tt - 46 x 108
6.000 L 2
w ) “
QN
) 7.000 L
QN
8 ~
-
N ”
)
§.000 L N
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o w
o~ w
~
O g.000 | | : 1
B o
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SEAL PLOT# 02082027,

DRAWDOWN  FT.

U.uuu

T T T T
£ = 2.2 mins / t, = 820 mips Q = 2345 igpm
= H.mw x 10> days = 0.57 days
1.000 | T~ J
As = 3.9 ft/cycle
T = 264Q = 158,740 igpd/ft
2.000 L et il
= 190,560 US gpd/ft
= 2,370 Ew\mmw
3.000 L il
S = 0.36Tt_ 0.096
2
hay

4.000 L i

As = 0.9 ft/cycle
5.000 L |

T = 2640 = 687,870 igpd/ft.

As e
= 825,770 US gpd/ft

5 000 = 10,255 n’/day |

5 = 0.36Tt_ s 1.1 x 1073
7.000 L 5 ]

b
g§.000 L i
9.000 L )
m T 468
10.000 . _ _ | _
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DRAWDOWN  FT.
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BEAL PLOT# 02082028.

ALS T GNY MINZD i, R—1i3u FACZONILTER OdY MR—-1 1047 ),
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///
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o
i

- ﬁo = 6.2 mins 1200 mins
4.3 x 107> days = 0.83 days
As = 4.1 ft/cycle

2640
As

As = 0.9 ft/cycle _ L
T = 2640 = 687,870 igpd/ft
As
= 825,770 US gpd/ft
2
= 10,255 m /day
s = . T+ -
0-36 o = 7.6 x 10 4
2
r

D“

150,995 igpd/ft
181,270 US gpd/ft

2,251 Em\mm%

0.36 Tt
- ©°

r

2345 igpm

620

10.000

P e -
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BEAL PLOT# 02082029.

DRAWDOWN ~ FT.

0.000 . _ |
ﬁO = 30 mins ﬂo = 1425 mins Q = Mwwnm igpm
- _
-~ 2.08 x 10°° days. = 0.99 days
1.000 w;fffyfff/. . M ]
As = 3.9 ft/cycle
T = 264Q = 158,740 igpd/ft
2.000 | b | |
= 190,560 Us gpd/ft
= 2,367 Em\mmM
3.000 L _ .
As = 1.0 ft/cycle S o.wmewo = 1.3 x HO:N
r
4.000 - T = 2640 = 619,080 igpd/ft m . B
As .
= 743,195 US gpd/ft ..
o2 | . |
= 9,230 m /day w . |
5.000 L , ) .
J.m
_ N
S = 0.36Tt_ - 1.04 x 1073 m |
2 M _
6.000 L i .
7.000 | | ]
|
|
8.000 L i
8.000 L i
10.000 ' !

1mnn n

1TnNnn N

10NNNn N
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0.000 A\

T T :
N t = 160 rins /// ﬁo = 1950 mins . ©Q = 2345 igpm
- 0.11 days = 1.35 days _
‘ 1.000 L i
= 4.3 ft/cycle
T = 2640 = Hﬁqu igpd/ft
. As :
2.000 L T = 172,835 US gpd/ft |
= 2145 n°/day
3 000 L : s = m.wmewo - ax 10 % |
As = 1.3 ft/cycle : - 2
. r
T = 2640 = 476,215 igpd/ft
As
4.000 L = 571,685 US gpd/ft N
T” = 7100 aw\mmw
L1,
£ 5.000 L s = 0.367t. = 1x 102 L i
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a
(il
D !
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i
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o
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BEAL PLOT# 02082030.

DRAWDOWN  FT.

WESTERN MINES LTD.

R-180 PUMPING WELL

1000 .000 : ‘ : . : _
T = 114.60Q Wp = ,mm~mmo igpd/ft
s
= 115,220 US gpd/ft
= “_,.awo Ew\&m&N
100 00D mwmou..m.wn.u Capacity at 33,240 minutes
= 2345 igpm = 130.5 igpm/ft
17.97 £t
L\\\\S}..W\\\llll.
10.000L -
Wp = 1
e = 10
Jd s = 2.8 ft
't = 330 mins
J " -PUMPING WELL
1.000 _ a : : - ‘ L
1.0 10.0 1000 1000 .0 10000 .0 10

. T war Fra T /N



BEAL PLOT# 02082035.

DRAWDOWN  FT.

WESTERN MINES LTD.

R-190 PIEZOMETER 412 R=103 FT.

100.000 T _ u
10.000L )
“5\\\\\11\\\\\\\\\.
)
. s = 1.31 ft
' £ = 950 mins
1.000 | I
= 114.60 SW = 205,145 igpd/ft
° = 246,270 US gpd/ft
= 3060 aw\ day
1
= T ) t = 0.82 Hammbu..umu.mmmu
2246 2 | -
: T 412
0.100 _ : _ : |
1.0 10.0 100.0 - 1000 .0 10000 .0 101

TIME fMTANCY



WESTERN MINES LTD. R-190 PIEZOMETER 416 R=766 FT.

BEAL PLOT# 02082010,

100000 _ uJ - _ |
10000, _ | | | | | ]
_ .
=
=)
)
&
o = 1
= 10
= 1.35 ft
= 2050 mins
1.000 L J
T = 114.6Q0 Wp = 199,065 igpd/ft
° | = 238,975 US gpd/ft
m = 2970 Ew\mm%
1
s = 8% = o.03
2246 Hw
416
3.190 n ) m ;
10.0 . . 100.9 1000.90 i 10000.0 100000.0

TIME (MINS)



DRAWDOWN  FT.

BEAL  PLOT# 02082036.

WESTERN MINES LTD. R-190 PIEZOMETER 418 R=70 FT.

100 . 000 i _
T —
i
f :
10.000L |
6 = 10 W | -
1 s = 1l.40 ft . .
! t = 700 mins
1.000 L ]
P = 114.6Q Wp = 191,955 igpd/ft -
s .
= 230,440 US gpd/ft
= 2860 Ew\mww.
TE
S = 8 = 1.2 (meaningless)
- 2246 HN ! -
0.100 i _ .

! ] ;
S inon inn n . 10AN N , 1anAan N AN



BEAL PLOT# 02082037.

DRAWDOWN  FT.

100.000

WESTERN MINES LTD.

R-190 PIEZOMETER 422 R=437 FT.

L I T T
10.000L
Wp = 1
8 = 10
o s = 1.3 ft
I t = 1225 mins
1.000 L )
= 114.60Q Wp 206,720 igpd/ft
s
248,165 US gpd/ft
3080 aw\mm%
1
= Tgt = 0.06 -
N - —_
2246 r - -
: SR 422
0.100 _ _ . " |
1.0 10.0 100 .0 1000 .0 108080 .0 10

Fha T a1



BEAL PLOT# 02082038.

DRAWDOWN  FT.

100.00

10.000

1.000

WESTERN MINES LTD.

R-190 PIEZOMETER 426 R=428 FT.

- oo

i)
PR

P

1

T T st

AT RN

Wp =
8 = 10
_\_ s = 1.25
1 t = 1050 mins
T = 134.60 Wp = 214,990 igpd/ft
= 258,090 US gpd/ft
= 3205 Em\amw
1
T — -
s = '8% = o.05
3 -
2246.1° - - 426
] i 1 ] - ) :
10.0 100.0 1000 .0 105800.0 1



BEAL PLOT# (02082039.

10.000

DRAWDOWN  FT.

1.000

0.100

0.010
]

WESTERN MINES LTD. R-190 PIEZOMETER 468 R=582 F1T

T i 1 T
. .n.\u\\;‘.\\hl‘h.».\\
Wp = 1
8 = 10
4. s = 1.13 ft
8 ' t = 940 mins
T = 114.6Q Wp = 237,820 igpd/ft
s
= 285,500 US gpd/ft
= 3545 Em\mm%
1 -
o L .
s = 5 © = 0.03
2246 2
. S 468
i i 1 1 L
.0 10.0 100 .90 1000 .0 10000 .0 10



BEAL PLOT# 02082040.

DRAWDOWN  FT.

WESTERN MINES LTD.

R-190 PIEZOMETER 620 RE=1187FT.

10.000L w i
= 1
= 10 ”
= 1.51 ft W
= 3550 mins M
1.000 L W ]
T = 114.60 Wp = 177,970 igpd/ft
° = 213,650 US gpd/ft
= 2655 Em\mm%
. :
s = T§t% - o.02
2246 12
620
0.100 : _ : |
10.0 100.0 1000 .0 Hoooo.o_ 100000 .0

TIME (MINS)



BERL PLOT# 02082041.

DRAWDOWN  FT.

100.000

WESTERN MINES LTD.

R-130 PIEZOMETER 621 R=2114 FT

10.000L

1.000 L

0.100

H
[

114.60Q Wp

Il

1
10 |
1.52 £t
6000 mins

176,800 igpd/ft
212,245 US gpd/ft

2635 Sm\mmw

.01

62|

100.0

1000 .0 s
TIME (MINS)

10000.0

100000 .0



WESTERN

- MINES LTD. R~180 X-25 WELL R=13.546 FT

100 .000 _
10.000L i
_|” ..:.\
L e
=
=
o
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@
@
o) = 1
. = 10
- — r =1.43 ft
a9 5 = = 6200 mins '
O 1.000 L
~ i
o
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CAN TEST LTD..

—_—

' SAMPLE #
|CLIENT SAMPLE I.D.

—

~ pOTAL METALS (mg/L)

-+

# Aluminum

‘Antimony

. Arsenic

g

E

Barium
. Beryllium
" Bismuth
Boron

- Cadmium

Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum

- Nickel

Phospherus
Potassium
Silicon
Silver
sodium
Strontium
Tin
Titanium
Vanadium
Zinc

Sb
As
Ba
Be

Bi

cd
Ca
Cr
Co

" Cu -

Fe
Pb
Mg
Mn
Mo
Ni
P04

5102
aAg
Na
Sr
Sn
Ti

Zn

mg/L - milligrams per liter

1
PUMP TEST

< 0.15
< 0.15
< 0.001
0.010
< 0.003
< 0.5
0.44
< 0.001
602,
< 0.03
< 0.02
0.006
- 0,050
0.002
178.
0.011
0.005
< 0.025
0.60
4.45
11..3
< 0.03
92.4
10.3
< 0.03
< 0.006
< 0.010
0.021

-‘,’.' \\[{.\ g

N

E

Lol
\

W/0 No:
File No:
Page No:

W-801105-001
8729D
2
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T T T T 0 PANDORA STREET, VANCOUVER, B.C. V5L 1L6 » TELEPHONE 2547278 » TELEX 04-54210

REPORTED TO BROWN, ERDMAN & ASSOCIATES LTD. W/0 NO. W-801204-002
1409 BEWICKE AVENUE . DATE JANUARY 7, 1981
RORTH VANCOUVER, B.C. _ FILE NO: 9185D

| ATTENTION MR. RICHARD VOGWILL

SAMPLE TYPE WATER

gy
- o

ey

[

We have tested the sample of water submitted by you on Dec. 3, 1980
and report as follows:

SAMPLE IDENTIFICATION:

The sample was submitted in a plastic bottles labelled:

WESTERN MINES
80 - 190

R-190 End of Test
12:50 Nov. 24/80
SOC Pump Off 13:07

METHOD OF TESTING:

The analyses were carried out in accordance with procedures described in
nstandard Methods for the Examination of Water and Wastewater (14th
Edition)' published by the American Public Health Association, 1975.

RESULTS OF TESTING:

(on the following page)
REMARKS :

(on the following pages)

| CAN TEST LTD. !

) - :
Judi M. Mitchell, B.Sc.,
Chemist

/cs .



- CAn TEST LTD.

Vo
—

£ '
! | SAMPLE #
_ CLIENT SAMPLE I.D.

PHYSICAL TESTS
- pH
| conductivity (micramhos/cm)
colour[pt-Co scalel ({CU)
v Purbidity (JTU)
Ha:dness(mg/L)

SOLIDS (mg/L)
Total Suspended
Total Dissclved

. DLSSOLVED ANIONS (mg/L)
| Alkalinity: Bicarbecnate
Alkalinity: Carbonate
. Alkalinity: Hydroxide
~ Chlorides
Sulfates
Nitrates and Nitrites
ortho Phosphates
~ Fluorides

-, DISSOLVED METALS (mg/L)
| . Arsenic
Cadmium
Calcium
Copper
iron

Lead

| © Magnesium
Manganese
Molybdenum
Nickel
Potassium
Silicon
Sodium
Zinc

TOTAL METALS (mg/L)
Iron

Manganese

Mercury

POLLUTANT TESTS (mg/L)
Total Organic Carbon
Total Phosphate
sulfides ‘

&
¥

1

HCO3
Cco3
OH

Ccl-

S04

o-P0O4

As
cd
Ca
Cu
Fe

-
-

Mg
Mn
Mo
Ni

§i02
Na

Zn

Fe

mg/L - milligrams per liter

{ w/0 NO:
PAGE  NO:
FILE NO:

1
WESTERN MINES

7.85
3400.
15.
7.3
1950.

< 0.5
3140.

382,
Nil
Nil
46.0

1780.
< 0.002
"< 0.03
1.25

< 0.001
< 0.001
520.
< 0.001
< 0.030
< 0.001
159.
0.006
0.006
< 0.005
4.54
5.75
79.8
0.016

< 0.030
0.007
0.00007

5.
0.18
66,

w-801204-002
2of3
9185D



" "CANTESTLTD. : . W/0 NO: 801201-002

[—"

{

- ‘PAGE NO: 3 of 3
FILE NO: 9185D

REMARKS:

The water represented by the sample submitted can be characterized as a very
hard water, also very high in dissolved mineralization.

For the parameters tested, the sample met the limit set by "Guidelines for
Canadian Drinking Water Quality, 1978", published by authority of Health and
Welfare, Canada, with the exception of turbidity (limit = 5.0 J.T.U.) total
dissolved solids (limit = 500 mg/Ll), sulfates (limit = 500 mg/L) and sulfide
(limit = 0.05 mg/L). The sample was also noted to be borderline with respect
to color, to be approaching the limit for fluoride (1.5 mg/L) and to be

‘ high in calcium, magnesium and hardness.

Examination of these test results would indicate that the water representéd
by this sample is not acceptable as potable water. RN
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WESTERN MINES LTD. R-150

R e CMATES FFE: e PUHPING WELL pace _1__
ELAPSED |DEPTH TO| RATE DRAW- CORRECTE :
DATE TIME TIME WATER O uscem | DOWN DRAW- REMARKS
miNuTES B W1 BaM (ft) DOWN
' OVERBURDEN HOLE
STATIC WATER LEVEL 23.27
Nov 1/80} 10:31 88.62 1. BEA PROBE
10 x 12" ORIFICE
TEST START 10:45
Nov 1/80] 10:49 A 93.87 5.25 5,25 COOLING LINE 10 gpm
10:51 6 . 95.85 323" 7.23 7.23 FLOW DOWN 3"
10:54 9 100.45 11.83 11.83
11:00 15 100.82 12.20 12.21
11:05 20 100.80 12.18 12.19
11:10 25 101.05 12.43 12. 44
11:15 30 101.25 12,63 12.65
11:20 35 101.10 12.48 12.50
11:25 Lo 101.27 12,65 12.67
11:30 45 101.26 12.64 12.66
11:35 50 101.27 12.65 12.68
11:45 60 101.45 12.83 12.86
11:55 70 | 101.45 12.83 12.87
12:05 80
12:15 g0
12:26 101 101.50 324" 12.88 12.91 FLOW ADJ. AT 12:45
14:20 215 ‘ _ FLOW ADJ. AT 13:51
14:3) 226 102.94 14,32 14,44 103.4 FT (OLYMPIC PROBE)
15:15 270 102. 40 13.78 13.93
16:09 324 102.01 13.39 13.56
16:55 370 | 102.15 13.53 | 13.71
17:36 b1y | 102.17 13.55 | 13.74
18:15 4550 | 102.20 13.58 13.79
19:23 518 102.21 13.59 13.84
21:10 625 | 102.30 13.68 | 13.98
22:42 717 102.4 13.79 14.09
Nov 2/80} 00:38 833 102.51 {323-3/4") 13.89 14.20 FLOW ADJ. 23:20
02:36 951 102.69 14.07 14.37 GOOD READING!
05:30 1125 102.62 14.00 14.29
05:34 1123 " | 102.68 14.06 14.35 GOOD READING!
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BROWN, ERDMAN & ASSOCIATES LTO.

prosect WESTERN MINES LTD. R-190

N, R A o o PUMPING WELL PAGE 2
ELAPSED |DEPTH fo RATE DRAW- CORRECTE['H
DATE TIME TIME WATER 0 uscrm DOWN DRAW- REMARKS
miNuTes 2 vl gt oo DOWN
Nov 2/80| 06:49 1204 102.73 |323-3/4"] 14,11 14.39
09:00 1335 102.78 14,16 14.40
10:35 1430 102.82 14.20 14,41
12:16 1531 102.94 14.32 14,51
13:50 1625 103.01 14.39 14.54
15:59 1754 103.10 14.48 14.56
17:35 1850 103.18 [323-3/4 14.56 14,59
19:24 1959 103.35 [323-3/4""| 14.73 14.72 FLOW MAY BE SLIGHTLY HIGH
- 22:20 2135 103.55 | 32 3/4"} 14.93 14,84 24.21 FT {0B) 20:40 Nov 2
Nov_ 3/80{ 00:18 2253 103.62 33t 15.00 14.87 VALVE CLOSED SLIGHTLY
02:5h 2409 103.55 [323-3/4"] 14.93 14,76
05:45 2580 103.69 [323-3/4%"]| 15.07 14.83
08:15 2730 103.67 15.05 14,78
10:39 2874 103.68 15.06 14.77
14:14 3089 103.79 15.17 14.86
17:20 3275 103.81 15.19 14.87
20:30 3465 103.95 323" 15.33 15.04
23:46 3661 103.96 15.34 15.09
Nov 4/80| 03:10 3865 104.02 15.40 15.21
06:30 4065 103.98 15.36 15,21
11:30 5365 | 103.94 15.32 | 15.26
17:53 4748 103.97 324" 15.35 15. 34 OPENED VALVE X TURN AT
21:30 4965 | 103.97 | 323% | 15.35 | 15.35 22:35
Nov 5/80| 02:30 5265 104,02 15.40 15.40
06:30 5505 104.01 15.39 15.38
12:34 5869 10L. 42 324" 15.80 15.75
07:26 6161 104.50 [32%-3/4"'| 15,88 15.81
22:21 6456 104.58 323" 15.96 15.85
Nov 6/80{ 03:30 6765 104,56 323" 15.94 15.83
08:36 7071 104.58 324" 15.96 15.85 WT_in OB Hole 24.23 ft
13:45 7380 104.75 16.13 16.02
19:48 7743 | 104.77 | 323 | 16.15 | 16.07
23:30 7965 104.78 16.16 16.12
Nov_ 7/80) 0k:30 | 8265 | toh.70 | 3240 § 16.08 | 16 10
09:41 8576 104.61 323" | 15.99 16.09
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BROWN, ERDMAN & ASSOUCIATES LTD.

PROJECT

WESTERN MINES LTD. R-130

N, AN S o PUMP ING WELL PAGE 3
ELAPSED |DEPTH 7O RATE DRAW- CORRECTE]
DATE TIME TIME WATER O vscerm DOWN DRAW- REMARKS
minuTEs O W | B&" | (,t) | pown
Nov 7/80| 14:25 8860 | 104.60 | 323" | 15.98 | 16.15
19:30 9165 | 104.63 | 323" | 16.01 | 16.22
Nov 8/80| ©00:30 9465 | 104.75 | 323" | 16.13 | 16.33
05:30 9765 | 104.78 | 324" | 16.16 | 16.34
10:24 | 10059 | 106.90 | 323" | 16.28 | 16.44
15:44 10379 104.9 324" 16.28 16.39
20:30 10665 | 105.02 | 323" | 16.40 | 16.49
Nov 9/80| 01:30 10965 | 105.08 | 323" | 16.46 | 16.48
06:30 | 11265 | 105.12 | 328 | 16.50 | 16.45
11:3] 11566 | 105.21 | 324" | 16.59 | 16.47
16: 44 11879 | 105.25 | 323" | 16.63 | 16.45
21:30 12165 | 105.37 | 323" | 16.75 | 16.53
Nov 10/80) 02:30 12465 | 105.53 | 324" | 16.90 | 16.62
07:00 12735 | 105.47 | 323" | 16.85 | 16.53
12:35 13070 | 105.52 | 323" | 16.90 | 16.55
17:09 | 13344 | 105.62 | 3230 1 17.00 | 16.66
22:30 13665 | 105.68 | 323" | 17.06 | 16.77
Nov 11/80| 03:30 | 13965 | 105.73 | 3230 | 17.11 | 16.86
08:40 15275 | 105.75 | 328" | 17.13 | 16.92
09:55 14350 | 105.18 [32-324" | 16.56 | 16.35 ENGINE QUIT AT 09:00 a.m.
13:38 14573 | 105.34 (32-324" | 16.72 16.53 RESTARTED AT 09:25 a.m.
17:27 14802 | 105.41 {32-328" | 16.79 | 16.60 VALVE OPENED 1/4 TURN
| 23:30 | 15165 | 105.55 |32-324" | 16.93 | 16.71 | at 10:20 a.m.
Nov 12/80] 04:30 15465 | 105.62 [32-32%' | 17.00 16,74
08:30 15705 | 105.67 | 323" | 17.05 | 16.76
13:09 15984 | 105.80 | 323" | 17.18 | 16.83
16:35 16190 | 105.80 | 323" 17.18 16.78
Nov 13/80 | 00:30 16665 | 105.85 | 323" | 17.23 | 16.80
05:30 16965 | 105.78 | 323" | 17.17 | 16.76
10:20 17255 | 105.79 | 323 | 17.17 | 16.81
15:34 17563 | 105.71 | 323 | 17.09 | 16.80
20:30 17865 | 105.68 323" 17.06 16.87
Nov 14/80 | 01:30 18165 | 105.72 | 323" [ 17.10 | 16.97
06:30 18465 | 105.83 | 328" | 17.21 [17.10
11:25° 18760 | 105.78 3240 17.16 16.90
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BROWN, ERDMAN & ASSOCIATES LTO.
NOATH VANCOUVER BTG COLUROL

PROJECT

WESTERN MINES LTD. R-190

PUMPING WELL

PAGE

ELAPSED |DEPTH TO RATE DRAW- CORRECTEL
DATE TIME TIME WATER O userm | DOWN DRAW- REMARKS -
minuTES B Wl Bar| ¢n DOWN
Nov 14/80| 16:16 19051 | 105.94 | 324" | 17.32 | 16.96
| 21:30 19365 | 106.02 | 323 | 17.40 | 16.99
Nov 15/80| 02:30 19665 | 106.14 324" 17.52 17.08
07:00 19935 | 106.09 | 323" | 17.47 | 16.99
13:15 20310 | 106.14 | 323 | 17.52 | 17.02 24.37 FT - (0B)
17:15 20550 | 106.21 | 323" | 17.59 | 17.08
| 22:30 20865 | 106.28 | 321" | 17.66 | 17.19
‘Nov 16/80| 03:30 21165 | 106.26 | 323" | 17.64 [ 17.29
' 08:35 | 21470 | 106.22 | 323" | 17.60 | 17.43
- 13:23 21758 | 106.02 323" 17.40 17.41
19:00 22095 | 105.80 | 323" | 17.18 | 17.34
20:00 22155 | ——==-- L3224 [NCREASED TO|324''----
23:30 22365 | 105.76 | 324" | 17.14 | 17.37
‘Nov_17/80] ok:30 22665 | 105.78 | 324 | 17.16 | 17.45
| 08:30 22905 | 105.80 324" 17.18 17.47
14:32 23267 | 105.69 | 321" | 17.07 | 17.30
19: 30 23565 | 105.84 | 323" | 17.22 | 17.37
Nov 18/80| 00:30 23865 | 105.98 | 323" | 17.36 | 17.43
05:30 24165 | 106.09 | 323" | 17.47 | 17.45
10:22 24457 | 106.08 323" 17.46 17.37
15:30 24765 | 106.16 | 323" | 17.54 | 17.44
20:30 25065 | 106.30 | 323" | 17.68 | 17.57
Nov 19/80] 01:30 25365 | 106.2% | 323 | 17.62 | 17.5%
| | 06:30 25665 | 106.28 | 323" | 17.66 | 17.54
09:50 25865 | 106.38 | 32-32%" | 17.76 17.63 VALVE OPENED 1/4 TURN
11:47 25982 | 106.38 | 323" | 17.76 | 17.59
16:30 26265 | 106.48 | 324" | 17.86 | 17.64
21:30 26565 | 106.56 | 323" | 17.94% | 17.70
Nov 20/80| 02:30 26865 | 106.56 1 323" | 17.9% | 17.73
09:15 27270 | 106.48 17.86 | 17.80
12: 49 27484 | 106.42 , 17.80 | 17.82
22:30 28065 | 106.32 | 322" | 17.70 | 17.90
Nov 23/80] 03:30 28365 GAUGE J0/sS
08:24 28659 | 106.35 17.73 | 17.90
13:49 28984 | 106.30 17.18 | 17.79
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BROWN, ERDMAN & ASSOCIATES LTO.
NOATH VANCOUVER BEYYI6H COLLIMERA

prosect WESTERN MINES LTD. R-190
PUMPING WELL

PAGE =S

ELAPSED [DEPTH TO| RATE DRAW- CORRECTE{L
DATE TIME TIME WATER D uscrm | DOWN DRAW- REMARKS
mINuTES =N Qs | (Fr) DOWN |
Nov 21/80| 19:07 29302 | 106.48 | 324 | 17.86 | 17.85
| 23130 29565 | 106.64 | 323" | 18.02 | 17.89
Nov 22/80| 0Ok:30 29865 | 106.71 | 323" | 18.09 | 17.87
09:25 30160 | 106.65 18.03 | 17.77
19:30 30765 | 106.68 18.06 17.87
Nov 23/80| 00:30 31065 | 106.74 18.12 | 18.01
05: 30 31365 | 106.62 18.00 | 17.88
10:31 | 31666 | 106.68 |32-323" | 18.06 | 17.87 AVERAGE PUMPING RATE 1S
17:30 32085 | 106.77 | 1815 | 17.81 324" FOR 10" x 12" ORIFICE
20:30 32265 | 106.90 18.28 | 17.90 PLUS COOLING LINE.
Nov 24780| 01:30 | 32565 | 107.00 18.38 | 17.98 Q = 2805 USGPM + 10 USGF
06:30 32865 | 106.91 18.29 | 17.96 = 2815 USGPM
12:45 | 33240 | 106.88 18.26 | 17.97

SHUTDOWN 13:07

(33262 MINUTES)

RECOVERY DATA FOLLOWS
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rrosect WESTERN MINES LTD. R-190
g:\::ms;ﬁl;iSDClATEs LTO. PUMP NG WELL oA 6
ELAPSED |[DEPTH 7O ) RES i DUAL .
DATE TIME TIME WATER t DRAW- t/t REMARKS
mINuTES =Y DOWN
-------------------------- RECOVERY{==---=-=f-==mm
Nov 2%/80| 13:20 33275 | 94.10 13 5.48  |2559.6
13:55 33310 | 93.73 438 5.11 693.96
14.34 33349 [ 93.50 87 4,88 383.3
16:16 33451 | 93.20 189 | 4.58 176.99
17:20 33515 | 93.05 253 4. 43 132,.5
19:43 33658 | 92.82 396 | 4.20 84.99
21:00 33735 | 92.75 473 5.13 71.3
22:00 33795 | 92.66 533 L.oh 63.4
23:00 33855 | 92.70 533 4.08 57.1
Nov 25/80) 00:00 33915 | 92.58 653 3.96 . 51.94
01:00 33975 | 92.55 713 3.93 47.7
02:00 34035 | 92.47 773 3.85 44,0
03:00 34095 | 92.37 833 3.75 4o.9
04:00 | 34155 | 92.35 893 | 3.73 38.2
05:00 34215 | 92.27 953 3.65 35.9
06:00 34275 | 92.20 1013 3.58 33.8
07:00 | 34335 | 92.08 | 1073 | 3.46 | 32.01
09:13 34468 | 92.01 1206 | 3.39 28.6
10:19 34534 | 91.96 1272 3.34 27.1
11:49 34624 | 91.88 1362 3.26 25.4
12:49 34684 | 91.88 1422 | 3.26 24, 4
:43 34798 | 91.79 1536 3.17 22.7
16:20 34895 | 91.74 1633 | 3.12 21.4
 17:53 34988 | 91.70 1726 3.08 20.3
19:45 35100 | 91.61 1838 | 2.99 19.1
21:05 35180 | 91.54 1918 | 2.92 18.3
22:30 35265 | 91.60 2003 2.98 17.6
Nov 26/80 | 00:00 35355 | 91.70 2093 3.08 16.9
01:30 35445 | 91.76 2183 3.14 16.2
09:00 35895 | 91.59 2633 2.97 13.6
14:00 36195 | 91.47 2933 | 2.85 12.3
16:00 36315 | 91.25 3053 2.63 11.9
Nov. 27/80 | 10:25 37420 | 90.26 4158 1.64 08.999
| WELL MEASURED AT 535 FT.




BROWN, ERDMVMAN E ASSDCIATES LTO.
NOATH VANCOUVER, BAITIEH COLLMERS

protecy WESTERN MINES LTD. R~190
Piezometer Lh24, r=481 ftpage 1

K14

ELAPSED |DEPTH 7O RATE DRAW- CORRECTEﬂ
DATE TIME TIME WATER O vsorm DOWN DRAW- REMARKS
mvores | 5 0BT | (£e) DOWN_
‘Nov 1/8( 10:03 85.18 1. BEA PROBE (BDRX)
10:05 30.84 2. BFA PROBE (0B}
Nov 1/8( 10:04 30.97 2. WEL] SOUNDER
10:05 85.00 1. WELL SOUNDER
10:45 START 10:45
10:46 i 85.25 0.25 0.25
10:47 2 | 84.58 |
10:49 4 83.10
10:50 5 83.45
10:52 7 82.74
10:53 8 81.36
10:55 10 83.89
10:57 12 83.69
11:00 15 83.81
11:11 26 83.91
17:21 36 83.91
11:27 42 83.99
11:40 55 84.17
11:49 64 84.20 .
12:03 78 84,27
12:13 88 84.30
12:27 102 84.46
12:51 126 84, 34
13:09 144 84,23
13:28 163 84.37 '13:30, 30.95 ft (0B)
13:53 188 | 84.33 |
14:15 210 84.34
1h:24 237 8k.35
15: 04 259 84,38
15:28 283 8. 41
15:52 307 84.45
16:28 343 84.52 GAS BUBBLES CAUSING WATER
17:05 380 84.53 LEVEL FLUCTUATIONS.
17:39 84,55 |




WESTERN MINES LTb. R-190

BROWN, ERDMAN E ASSOCIATES LTD. PROJECT
T VANCOUVER, ST COLUMERA Piezometer 424, r=481  pace _2__
ELAPSED |DEPTH TO| RATE DRAW- EORRECTED
DATE TIME TIME WATER O uscrm DOWN DRAW- REMARKS
minuTEs Ol 88" (o) DOWN
Nov 1/80] 18:34 k69 84.56
19:54 549 84.52
21:54 669 | 84.51
23:12 747 84.62
Nov 2/80} 00:15 780 84,56
. 01:21 846 84.90
02:40 925 | 84.68
05:05 1070 84,88
06:33 | 1158 | 85.00
08:48 1293 84.98
10:33 1365 85.16 0.16 0.40
12:05 1490 | 85.42 0.42 0.62
14:07 | 1612 | 85.55 0.55 | 0.71
15:35 1700 85.66 0.66 0.77
17:51 | 1836 | 85.74 0.74 0.78
19:35 | 1940 | 86.13 1.13 1.12 FIRST FLICK
22:12 | 2097 | 86.13 1.13 1.06
Nov 3/80] 00:45 | 2280 | 86.%40 1. 40 1.27 BLEACH ADDED
03:12 | 2427 | 86.51 1.51 1.33 -~
06:31 2616 | 86.8i 1.81 1.57 FLUCTUATING
08:40 2755 86.81 1.81 1.54
11:09 | 2904 | 86.70 1.70 1.1 VERY ERRATIC
14:38 | 3113 | 86.95 1.95 1.64 '
17:51 3306 86.91 1.91 1.60
20:55 3490 86.92 1.92 1.63
Nov 4/80| 00:13 3688 86.87 1.87 1.62
03:45 3900 86.78 1.78 1.59
07:00 | 4095 | 86.50 1.50 | 1.37
12:17 | 4412 | 86.80 1.80 | 1.75
17:28 4723 86.84 1.84 1.83
22:18 | 5013 | 86.82 .82 | 1.82
Nov 5/80| 02:58 | 5293 | 87.10 2.10 2.10
07:00 | 5535 87.56 2.56 2.54
12:50 5885 87.20 2.20 215 0B WATER TABLE 30.80 FET
17:34 | 6169 | 87.61 2.61 2.53 METER CHECKED, WORKS
23:00 6495 R7.7R 2 98 - 2 17 WEI! IN FREQH WATED



.-  orosEcT WESTERN MINES LTD. R-190
) R E
ﬁﬁmﬁﬁ;:ﬁsomATes LTDO. Piezometer 424, r=481 ftpace 3

ELAPSED [DEPTH TO| RATE DRAW- CORRECTE
DATE TIME TIME WATER 0O uvscrm DOWN DRAW- REMARKS
miNuTES 2wl B () DOWN
Nov 6/80 | 0O4:09 6804 87.35 2.35 2.24
08:55 7090 87.40 2.40 2.29
14:12 7407 87.47 2.47 2.36
20:13 7768 87.30 2.30 2.22
23:58 | 7993 | 87.32 2.32 2,28
Nov 7/80 | Ok:57 8292 87.35 2.35 2.38
09:52 | 8587 87.24 2.24 2.34
14:55 8890 87.60 2.60 2.79
19:53 9188 87.50 2.50 2.71
Nov 8/80 | 00:54 9489 87.72 12.72 2.92
05:55 9790 | 87.98 2.98 3.16
10:53 | 10088 | 88.12 | 3.12 3.27
16:08 10403 88.20 3.20 3.31
20:55 10690 87.90 2.90 2.98
Nov 9/80 [ 01:56 | 10991 88.01 3.01 3.02
| 06:58 | 11293 | 88.58 3.58 3.53
11:40 11575 88.20 3.20 3.08
17:15 11910 88.80 3.80 3.61
‘ 21:55 12190 88.40 3.40 3.17
Nov 10/80| 02:53 12488 88.22 3.22 2.94
07:23 12758 88.46 3.46 3.4
13:08 13103 88.56 3.56 3.21
17:29 [ 13335 88.47 3.47 3.13
22:54 13689 88.30 | 3.30 3.02
Nov 11/80| 03:55 13990 89.00 L, 00 3.76
09:41 | 14336 88.77 . 3.77 3.57 AFTER PUMP_STOPPED
13:52 | 14587 89.12 412 | 3.93
17:50 14825 89.37 - | 4.37 4,18
23:53 15188 89.20 4,20 3.98
Nov 12/80} 04:53 15488 88.70 _ 3.70 3.43
08:51 15726 88.72 . 3.72 3.43
13:27 16002 88.81 3. 81 3. 46
16:53 16208 89.32 4.32 3.92
Nov 13/80]|00:52 16687 88.55 3.55 3.12
| 05:53 | 16988 88.50 | 3.50 3.10




BRADODWN, ERDMAN & ASSODOCIATES LTOD.

prosecy WESTERN MINES LTD. R-190

T VAN E R, BT COL LR Piezometer 424, r=481 ftpage b _
.| ELAPSED |DEPTH TO| RATE DRAW-  CORRECTED
DATE TIME TIME WATER D wuscem | DOWN DRAW- REMARKS

winuTes g B e | (ft) DOWN
Nov 13/80| 10:38 | 17273 89.07 .07 3.72
' 15:55 | 17590 88.95 3.95 3.67
" 20:55 | 17890 88.70 3.70 3.51
" Nov 14/80 1] 01:57 18192 88.60 3.60 3.48
06:53 | 18488 88.70 3.70 3.59
11:42 18777 89.34 L.34 4,07
17:00 19095 89.68 L. 68 k.32
_ 21:53 {19388 89.75 .75 4,34
Nov 15/80 | 02:53 | 19688 90.00 5.00 L4.56
07:23 | 19965 90.00 5.00 L. 52

13:30 | 20325 90.00 5.00 4,50 30.91 ft (OB)
17:32 | 20567 89.92 .92 4, 41
| . {22:54 | 20889 90.00 5.00 4,53
~ Nov 16/80 | 03:54 | 21189 90.00 5.00 4.65
S 08:52 | 21487 89.76 4.76 4.59
13:40 21775 88.93 3.93 3.94
19:22 | 22117 88.80 3.80 3.96
‘ 23:53 | 22388 88.80 3.80 5.0k
Nov 17/80 | 04:52 | 22687 88.85 3.85 4.15
08:40 | 22915 88.97 3.97 4.27
14:49 23284 88.92 3.92 h.15
19:52 | 23587 89.07 4.07 .22
Nov 18/80 | 00:55 | 23890 89.20 4.20 4,27
| 05:53 | 24188 89.25 4.25 4,23
10:38 24473 89.68 L. 68 .59
15:46 | 24781 30.00 5.00 %.90
20:52 | 25087 90.00 5.00 4.89
Nov 19/80 | 01:52 | 25387 90.20 5.20 5.11
06:52 25687 90.12 5.20 5.08
12:36 | 26031 90. 39 5.39 5.21

16:47 26282

21:52 | 26587 89.70 4,70 4,46
Nov 20/80 | 02:52 26887 89.50 4.50 4,30
09:43 . | 27298 89.75 4.75 4 70
13:13 27508 89.68 L 68 L. 71




WESTERN MINES LTP. R-190
Piezometer 424, v=U481 ft ... 5

PROJECT

BROWN, EROMAN & ASSOCIATES LTD.
NOATH VANCOUVER, BTG COLLMELA

ELAPSED |DEPTH TO RATE DRAW- CORRECTE

DATE . TIME TIME WATER O vscenm | DOWN DRAW- REMARKS
MENUTES g o O serw | (ft) DOWN
‘Nov 20/80| 22:53 | 28088 89.50 4.50 4.70
Nov 21/80| 03:53 | 28388 89.55 4. 55 L.76
09:47 | 28742 89.70 .70 4.86
15:13 | 29008 89.57 4,57 h.68
19:36 29331 89.95 4.95 %.93
| 23:58 | 29593 89.90 4.90 k.77
‘Nov 22/80| 04:59 298394 90.00 5.00 L.77
09:58 30193 90.09 5.09 L.82
19:56 | 30791 90.10 5.10 4.9
Nov 23/80| 00:58 31093 90.00 - | 5.00 4.89
- 05:54 | 31389 | 90.00 5.00 4.88
12:23 | 31778 90.31 5.31 5.05
18:00 | 32115 90.42 5.k2 | 5.07
20:58 | 32293 | 90.35 5.35 h.96
Nov 24780 01:54 32589 90.35 5.35 4.95
06:55 32890 90.30 5.30 4.98

12:55 33250 90.34 5.34 5.05

PUMPING FINISHED
NOV  24/80
@ 13:07 (33262 min)

NO RECOVERY ON THIS HOLE.
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BROWN, ERDMAN & ASSOCIATES LTO.
I’\mTHVAﬁJSD_IVERB‘:‘TE‘—IGﬂ_LWA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 426, r=428 f¢

PAGE

ELAPSED |DEPTH 10| RATE DRAW-  CORRECTEL :
TIME TIME WATER O userm | DOWN DRAW- REMARKS
wowres | B4 | Bl (fe) | Doun
09:45 83.94 1. BEA PROBE (BDRX)
09:48 52.22 2. BEA_PROBE _ {OR)
09:46 52.55 2. OLYMPIC PROBF
09:48 84.39 1. OLYMPIC PROBE
TEST START 10:45
10:49 & 85.29 0.90 0.90
10:50 5 85.37 0.98 0.98
10:51 6 85.41 1.02 1.02
10:59 14 85.62 1.23 1.23
11:00 15 85.66 1.27 1.28
11:01 16 85.72 1.33 1.34
11:12 27 85.83 1. 44 1.45
11:17. 32.5| 85.92 1.53 1.55
11:24 39 85.98 1.59 1.61
11:31 46 86.07 1.68 1.71
11:40 55 2. 52.59 FT_ (0B)
11:1 56 86.11 1.72 1.75
11:53 68 86.15 1.76 1.80
12:01 76 2. 52.58 FT_ (0B)
12:03 78 86.23 1.84 1.88
12:13 88 86.29 1.90 1.95
12:23 98 - 86.31 1.92 1.97
12:33 108 86.34 1.95 2,07
12:43 118 86.36 1.97 2.03
12:53 128 86.38 2.00 2.07
13:13 148 86.39 2.00 2.08
13:37 172 86.47 2.08 2.17
14:00 195 86.51 2.12 2.22
14:23 218 86.52 2.13 2.25
1 b7 242 86.56 2.17 2.30
-15:09 264 86.57 2.18 2.32
15:34 289 86.39 2.20 2.36
16:10 325 86.62 2.23 2.4o
16:48 363 86.63 2.24 2.h2
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BROWN, EADMAN & ASSOCIATES LTL.
NOATH VANCOUIVER, BT IEH COLUMERS

PROJECT

WESTERN MINES LTD. R-190

Piezometer 426, r=hk28 ft page _2 _

ELAPSED |DEPTH TO| RATE DRAW- LCORRECTED

DATE TIME TIME WDAT?: [mj usor DOWN DRAW- REMARKS.
mINUTES =I 8 e (ft) DOWN
Nov 1/80] 17:17 392 86.66 2.27 2.46
18:16 LY 86.69 2.30 2.51
19:35 530 86.70 2.31 2.57
21:26 641 86.79 2.50 2.69
| 22:5k 729 . | 86.86 2.47 2.77
Nov. 2/80] 00:15 810 86.90 2.51 2.82
01:13 868 | 86.92 2.53 2.84
02:40 955 87.01 2.62 2.92
05:00 1095 87.02 2.63 2.92
06:29 1184 87.10 2.7 2.99
08:30 | 1305 87.14 2.75 3.00
10:09 1404 87.22 2.83 3.04

11:48 1503 86.74 3.05 3.25 NEW PROBE
13:59 1634 86.84 3.15 3.30
15:52 1747 86.90 3.21 3.29
17:31 1846 87.00 3.31 3.3h
19:29 1964 87.08 3.39 3.39
21:56 | 2111 87.22 3.53 3.46
Nov 3/80| 00:24 2259 87.30 3.61 3.49
02:57 2355 87.31 3.62 3.47
06:00 | 2595 87.M 3.72 3.48
08:24 2739 87.52 3.83 3.56
10:48 2883 87.57 3.88 3.59
14:23 3098 87.66 3.97 3.66
17:24 3279 87.71 4.02 3.70
20:38 | 3473 87.76 4,07 3.78
23:56 3671 87.80 E 1 3.86
Nov 4780 03:24 | 3879 87.78 .09 3.90
06: 40 4o75 87.78 4,09 3.95
11:50 4385 87.76 k.09 4.03
17:43 4695 87.81 4,12 L.
21:40 4975 87.88 519 412
Nov 5/80| 02:39 5274 87.92 4,23 4,23
06:40 5515 87.98 4.29 4,28
12:46 5881 88.09 L Lo L. 35




BROWN, ERDIMAN & ASSOCIATES LTO.
NOFRTH VARCCIUVE B, BErTIEH COLUMELA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 426, r=428 ft page _3

EI.AP-SED DEPTH TO RATE DRAW- [LORRECTED
DATE TIME TIME WATER O wseesm | DOWN DRAW- REMARKS
mENuTES B Y| B () DOWN
Nov &K/B0l 17:34 6169 88.17 L L8 4. 41
22:30 6465 88.28 L,59 | 4.548
Nov 6/80| 03:37 6772 88.29 L.60 L. 49
08:47 7082 88.33 k.64 4.53
13:45 7380 88.38 L.69 4.58 2. 52.32 FT (OB)
19:59 7754 88.47 4,78 4.70
23:39 7974 88.L44 4.75 4.70
04:40 8275 88.41 L.72 h.7h
09:43 | 8578 | 88.38 569 | 4.79
14:37 8872 88.40 k.71 L.89
- 19:39 | 9174 88.4%0 .71 4.92
Nov 8/80] 00:38 9473 88.50 L. 81 5.01
05:39 | 977k 88.45 4,76 4, g4
10:29 | 10064 88.50 5.8} 4,96
15:52 | 10387 | 88.58 4,89 | 5.00
20:40 {10675 88.68 4.99 5.07
Nov 9/80] 01:39 |10974 88.78 5.09 5.28
06:43 | 11278 88.79 5.10 5.05
11:34 | 11569 88.89 5.20 5.08
16:55 | 11890 88.97 5.28 5.10
‘ 21:21 12156 89.13 5. 44 5.22
‘Nov 10/80] 02:38 [ 12473 89.22 5.63 5.35
07:09 | 12744 89.19 5.50 5.18
12:53 | 13088 89.27 5.58 5.23
17:15 [13350 | 89.23 5.5 | 5.20
22:40 | 13675 89.30 5.61 5.32
- Nov 11/80] 03:40 {13975 89.36 5.67 5.42
' 08:53 | 14288 89.29 5.60 5.40
10:10 | 14365 89.20 5.51 5.31 AFTER PUMP SHUTDOWN
13:42 | 14577 89.26 5.57 5.38 '
17:35 {14810 89.30 5.61 5.42
23:39 | 15174 89.50 5.81 5.59
Nov 12/80| 0Ohk:37 | 15472 89.52 £.83 5.57
08:38 | 15713 89.54 5.85 5. G6.
13:16 15991 89.58 5.89 L
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PROJECT WESTERN MINES LTD. R-190

BROWN, ERDMARN & ASSOCIATES LTD.
NOATH YANCOUVER, BRITIGH COLLAEA

s

Piezometer 426, r-428 fteager _&

ELAPSED |DEPTH TO| RATE DRAW-  1CORRECTEI
DATE TIME TIME WATER O vsern | DOWN DRAW- REMARKS

_ _ miNuTES o B | (Ft) DOWN
Nov 12/80] 16:43 | 16198 89.63 5.94 | 5.54
Nov 13/80| 00:38 16673 89.68 5.99 5.57
' 05:38 16373 89.66 5.97 5.57
10:26 17261 89.69 6.00 5.65
15:40 | 17575 89.55 5.86 5.58
_ 20:38 17873 89.57 5.88 5.69
Nov 14/80} 01:39 18174 89.62 5.93 5.80
06:38 18473 89.63 5.94 5.83
11:32 | 18767 89.71 6.02 5.76
16:23 {19058 | 89.76 6.07 5.71
21:38 19373 89.85 6.16 5.75
Nov 15/80] 02:38 | 19673 | 89.93 6.24 5.80
07:07 | 19942 90.00 6.31 5.83
12:00 | 20235 90.01 6.32 5.83

13:25 20320 30.00 6.31 5.81 2, 52.60 F7_ (OB)
17:22 | 20557 90.07 6.38 5,87
. 22:37 | 20872 90.06 6.37 5.90
Nov 16/80| 03:38 21173 | 90.03 6.34 5.99
08:M1 21476 89.91 6.22 6.05
13:30 | 21765 | 89.78 6.09 6.10
19:09 | 22104 | 89.64 5.95 6.11
23:38 22373 89.58 5.81 6.05
Nov 17/80| 04:37 22672 89.56 5.79 6.08
08:30 | 22905 89.69 6.00 6.29
14:38 | 23273 89.60 5.91 6.14
19:38 23573 89.68 5.99 6.14
Nov 18/80| 00:38 23873 89.77 6.08 6.15
05:38 | 25173 | 89.87 6.18 6.16
10:27 | 24462 89.92 6.23 6.14
15:36 | 24771 90.00 6.31 6.21
20:37 | 25062 90.02 6.33 6.22
Nov 19/80 | 01:37 | 25372 90.01 6.32 6.24
06:37 25672 90.01 6.32 6.20
12:20 | 26015 90.04 6.35 6.17
16:36 | 26271 90.17 6.48 6.26




WESTERN MINES LTD. R-190
Piezometer ll26, r=’428 ftPAGE :E_;

HRDWN, ERDMAN & ASSOCIATES LTD. PROJECT

PNOATH VANCOUIVER, BAITISH COLURNERS

ELAPSED [DEPTH TO| RATE DRAW- CORRECTEH’

DATE TIME TIME WATER O userm | DOWN DRAW- REMARKS

minuEs B Bt | (fr) DOWN

Nov 19/80| 21:38 | 26572 | 90.24 6.55 6.31
Nov 20/80| 02:38 26873 90.25 6.56 6.36
09:25 27280 90.20 6.51 6.45

12:59 | 27494 90.18 6.49 6.52

22:39 28074 90.04 6.35 6.55

Nov 21/80[ 03:38 28373 90.00 6.31 6.52
09:31 28726 90.00 6.31 6.47

13:58 28993 90.03 6.34 6.32

19:19 29314 90.12 6.43 6.54

23:40 29575 90.10 6.41 6.28

Nov 22/80| Okh:40 29875 90.38 6.69 6.h7
09:43 | 30178 | 90.47 6.78 6.52

_ 19:40 30775 90. 44 6.75 6.56
Nov 23/80| 00:40 31075 90.34 6.65 6.54
05:38 31373 90.40 6.71 6.59

12:02 31757 90.40 6.71 6.45

14:46 31921 30.57 6.88 6.59

20:40 32275 90.68 6.99 6.60

Nov 24/801 01:38 32573 90.70 7.01 6.61
06:39 32874 90.68 6.99 6.66

12:37 | 33232 90.66 6.97 6.68

SHUTDOWN 13:07
(33262 MINUTES)

. RECOVERY DATA FOLLOWS
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BROWNRN, ERDMAN & ASSOCIATES LTD.

PROJECT

WESTERN MINES LTD. R-190

T VA GOV B COL LA Piezometer 426, r=0428 ftpage 6
ELAPSED |DEPTH TO ) |RES!DUAL )
DATE TIME TIME WATER t DRAW- t/t REMARKS
miNuTES o DOWN

Nov 24/80| 13:27 33282 89.30 20 5.91 |1664.1
13:58 33313 88.93 51 5.30 653.2

14:42 33357 88.78 95 5.09 351.1

16:21 | 33456 88.64 194 4.95 172.5

17:22 | 33517 | 88.56 | 255 4.87 | 131.4

19:50 | 33665 | 88.35 | 403 h.66 | 83.5

21:06 | 33741 88.16 | 479 4,47 70. 4

22:07 33802 88.13 540 L by 62.6

23:07 | 33862 88.13 | 600 b b4 56.4

‘Nov 25/801 00:07 33922 88.05 660 4,36 51.4
01:07 33982 87.90 720 L.21 47.2

02:07 34042 87.80 780 5.1 43.6

03:07 | 34102 87.77 840 .08 40.6
04:07 | 34162 87.72 | 900 4.03 37.95

05:07 | 34222 87.64 | 960 3.95 | 35.6

06:07 34282 87.53 | 1020 3.84 33.6

07:07 34342 87.56 | 1080 3.87 31.8

09:18 | 34473 87.50 | 1211 3.81 28.5

10:23 34538 87.43 | 1276 3.74 27.1

11:56 34631 87.41 | 1369 3.72 25.3

12:52 34687 87.38 | 1425 3.69 254.3

14:49 34804 87.29 | 1542 3.60 22.6

16:22 34897 87.24 | 1635 3.55 21.3

17:59 34994 87.24 | 1732 3.55 20.2

19:52 35107 87.20 | 1845 3.51 19.0

21:10 35185 87.16 | 1923 3.47 18.3

22:37 35272 87.20 | 2010 3.51 17.5

Nov 26/80 | 00:05 | 35360 8732 | 2098 3.63 16.9
01:36 | 35451 87.27 | 2189 3.58 16.2

09:08 [ 35903 87.23 | 2641 3.54 13.6

14:05 36200 87.08 } 2938 3.39 12.3

16:08 36323 87.05 | 3061 3.36 11.9

Nov 27/80 | 10:45 37440 86.33 | 4178 2.64 8.96
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BROWN, ERDMAN & ASSOCIATES LTO.
NOATH VANCOUVER BRMIGH COLLAERA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 418, r=70 ft pace

1

ELAPSED |DEPTH 7TYO RATE DRAW- | CORRECTED
DATE TIME TIME V\II:JIATEFI: SI:::LM DOWN DRAW- REMARKS
MENUTES O » O e (ft) _DOWN
Nov 1/80] 09:38 71.13 2. BEA PROBE (0B)
09:39 84.67 1. BEA PROBE (BDRX)
Nov 1/80] 09:41 71.07 2. OLYMPIC
09:42 84,65 1. OLYMPIC
09:45 84.65 S.MW.L.
_ TEST START 10:45
Nov 1/80| 10:46 1 86.06 1.4 1.41
| 10:50 5 '86.56 1.91 1.91
10:52 7 86.57 1.92 1.92
10:55 10 86.70° 2.05 2.05
10:58 13 86.80 2.15 2.16
101 | 16 86.86 2.21 2.22
11:06 21 86.95 2.30 2.31
11:10 25 87.05 240 2,41 |
11:15 30 87.21 2.56 2.58
11:25 40 87.25 2.60 2.64
11:34 49 87.32 2.67 2.70
11:4% 59 87.39 2.74 2.77
12:02 77 87.48 2.83 2.87
12:12 87 87.52 2.87 2.92
12:49 124 87.68 3.03 3.10
13:25 160 87.70 3.05 3.14
13:52 187 87.75 3.10 3.20
14:25 220 87.78 3.13 3.25
15:17 272 87.83 3.18 3.32
15:58 313 87.86 3.21 3.37
16:36 351 87.89 3.24 3.4
16:55 370 87.92 3.27 3.45
17:35 410 87.94 3.29 3.48
18:17 452 87.91 3.32 3.53
19:27 522 87.93 3.28 3.53
21:17 632 87.95 3.30 3.60
22:34 709 87.99 3.34 3.63
Nov 2/80} 00:10 805 88.08 3.43 3.75




=

BROWN, ERDMAN & ASBOCIATES LTD.
NOATH VANCOUVER, BANTISH COLUNMELA

prosect WESTERN MINES 1TD. R-190

Piezometer 418, r=70 ft

PAGE

2

ELAPSER |DEPTH TO| RATE DRAW- LCORRECTED :
DATE TIME TIME WATER O vserm | DOWN DRAW- REMARKS
MINUTES 2 B (Fe) DOWN
Nov 2/80] 01:13 868 | 88.09 3,44 3.75
02:32 947 | 88.10 3.45 3.75
o4:59 | 1094 | 88.18 , 3.49 3.79
06:25 | 1180 | 88.26 3.61 3.89
08:25 | 1239 | 88.39 3.7h4 3.99
10:04 | 1399 | 88.50 3.85 4,06
11:41 | 1496 | 88.55 3.90 L.10
11:44 | 1499 | 89.1k 3.90 b.10 PROBE FROM 412
13:57 | 1632 | 89.27 .03 4.18 ALL DEPTH TO WATER
15:57 | 1752 | 89.35 411 4,19 MEASUREMENTS FROM
17:37 | 1852 | 89.40 5.16 .19 HERE HAVE TO HAVE -
19:30 | 1965 | 89.52 4.28 h.27 0.59 FT SUBTRACTED
22:03 | 2118 | 89.63 5.39 h.32 FROM THEM TO BE CON-
Nov 3/80| 00:26 | 2261 | 89.75 4.51 4,38 SISTENT. DRAWDOWNS
- 03:17 | 2432 | 89.80 L.56 4.38 HAVE ALREADY BEEN
05:55 | 2590 | 89.90 4.66 b 42 CHANGED.
08:17 | 2732 | 89.99 k.75 4. 48
10: 46 2881 90.06 L, 82 k.53
14:17 | 3092 | 90.14 .90 k.59
t7:17 0 3272 | 90.22 4.98 h.66
20:31 ] 3466 | 90.26 5.02 5.73
| 23:53 | 3668 | 90.30 5.06 4.82
Nov 4/80] 03:15| 3870 | 90.25 5.01 4.82
' 06:37 | 4072 | 90.27 5.03 4.89
11:44 | 4379 | 90.28 5.04 5.98
17:43 | 4744 | 30.30 5.06 5.05
21:32 | 4967 | 90.35 5.11 5.1
Nov 5/80] 02:36 | 5271 | 90.41 5.17 5.17
06:32 | 5507 | 90.44 5.20 5.19
12:38 5873 90.57 5.33 5.28
17:25 { 6160 | 90.64 5.40 5.33
22:26 | 6461 | 90.73 5.49 5.38
Nov 6/80| 03:32| 6767 | 90.75 5.5 5.40
08:44 | 7079 | 90.75 5.51 5.40 .
13:48 | 7383 | 90.83 5.59 5.48 71.31 FT (0B)
19:56 7751  90.95 5.71 5.63



BRDWN, ERDMAN & ASSOQCIATES LTD.
FNOSTH VANCOUVER, BFITISH COLUMERA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 418, r=70 ft ,, .. 3

ELAPSED |DEPTH TO| RATE DRAW- CORRECTEL
DATE TIME TIME WATER O userm | DOWN DRAW- REMARKS
minuTEs OWw |l B | (o) DOWN
Nov 6/80| 23:32 7967 90.98 5,74 5.69 |
Nov  7/80| 04:36 | 8271 90.91 5.67 5.69 71.28 FT_ (08)
09:45 8580 50.83 5.59 5.6_9
14: 34 8869 90.87 5.63 5.80
_ 19:32 9167 90.91 5.67 5.88
Nov 8/80{ 00:35 9470 90.97 5.7_3 5.93
05:32 9767 90.97 5.73 5.91
10:33 | 10068 91.00 5.76 5.91
15:46 10381 91.05 5.81 5.92
20:36 10671 91.12 5.88 5.96
Nov 9/80| 01:32 | 10967 91.22 5.98 5.99
06:38 11273 91.21 5.97 5.92
11:31 11566 91.28 6.04 5.92
16:49 | 11884 91.43 6.19 6.01
21:32 12167 91.57 6.23 6.01
Nov 10/80| 02:35 12470 91.65 6.354 6.06
07:02 12737 91.67 6.43 6.11
¥2: 44 13079 91.66 6.42 6.08
17:10 13345 91.71 6.47 6.13
22:35 13670 91.80 6.56 6.27
Nov 11/80] 03:33 13968 91.85 6.61 6.37
08:50 | 14285 91.78 6.54 6.34
03:58 14353 91.58 6.34 6.1 AFTER PUMP STOPPED
13:39 14574 91.76 6.52 6.33
17:30 14805 91.76 6.52 6.33
23:35 15170 91.93 6.69 6.47
Nov 12/80| 0k:32 15467 92.00 6.76 6.50
08:36 15711 92.06 6.82 6.53
13:10 15985 92.07 6.83 6.48
16:40 16195 92.13 6.89 6.49
Nov 13/80| 00:32 16667 92.28 7.04 6.61
05:35 16970 92.27 7.03 6.62
10:2] 17256 92.09 6.85 6.49
15:38 17573 92.06 6.82 6.53
20:32 17867 92.10 6.86 6.67




proJecT WESTERN MINES ETD. R-190
Piezometer 418 _r=70_ft pace _I

BROWDNMN, ERDMAN & ABSOCIATES LTD.
NORTH VANCOUVER, BEITISH COLUMERA

et BN WG |

b T s B U

Fi

ELAPSED |DEPTH TO RATE DRAW- CORRECTED
. DATE TIME TIME WATER D vuscem DOWN DRAW~ REMARKS
| e | B0 L BT | (Fe) DOWN
Nov 14/80| 01:35 | 18170 92,18 6.94 6.81
06:32 18467 92.14 6.90 6.79
11:29 | 18764 92.20 6.96 6.71
16:18 | 19053 92.29 7.05 6.70
21:35 | 19370 92.40 7.16 6.75
Nov 15/80 | 02:32- | 19667 92.47 7.23 6.79
07:05 | 19940 92.56 7.32 6.84
11:55 | 20230 92.52 7.28 6.79
13:20 20315 92.5] 7.27 6.77 71.96 FT__(0B)
15:17. | 20432 92.57 7.33 6.83 .
122:35 | 20870 92.58 7.34 6.87
Nov 16/80 | 03:32 21167 92.54 7.30 6.95
08:38 | 21473 92.46 7.22 7.05
13:25 21760 92.30 7.06 7.07
19:05 | 22100 | 92.18 6.94 7.10
23:32 | 22367 92.09 6.85 7.08
Nov 17/80 | o4:35 | 22670 92.09 6.85 7.1k
08:3% | 22909 92.14 6.90 7.19
14:36 | 23271 92.09 6.82 7.05
19:32 | 23567 92.22 6.98 7.13
Nov 18/80 | 00:35 | 23870 92,28 7.04 7.11
05:32 24167 92.38 7.14 7.12
10:26 | 24461 92 .49 7.25 7.17
15:31 24766 92.5] 7.27 7.17
20:35 25070 92,58 7.3h 7.23
Nov 19/80 | 01:32 | 25367 92.60° 7.36 7.28
06:35 | 25670 92.62 7.38 7.27
12:12 | 26007 92.61 7.37 7.20
16:34 | 26269 92.71 | 7.47 7.25
21:32 | 26567 92.79 7.55 7.31
Nov 20/80 | 02:35 | 26870 92.77 7.53 7.32
' 09:14 | 27274 92.72 7.48 7.52
12:55 | 27490 | 92.69 7.45 | 7.48
22:32 | 28067 92.61 7-37 7.57
Nov 21/80 | 03:35 | 28370 92.60 7.36 7.57



vrosecy WESTERN MINES LTD. R-190
BRDWN, ERDMAN & ASSDCIATES -LTD. .
MORTH VANCOUVER, BEFTISH COLUMELA PI_EZOmeter 518, r=70 ft pace _G

ELAPSED | DEPTH TO RATE DRAW- CORRECTE

DATE TIME :,l::f“ \'\éﬂTE{T{ E ?CEE;M ?2‘;:”; gga‘;j— REMARKS
" Nov 21/80]| 09:24 | 28719 92.63 7.39 7.55
| 13:54 | 28989 92.62 7.38 7.49
19:10 29305 92.80 7.56 7.55
23:36 | 29571 93.02 7.78 7.65
Nov 22/80| 04:32 | 29838 92.98 7.74 7.53
_09:38 | 30173 92.98 7.74 7.48
19:52 | 30738 | 93.00 7.76 7.57
Nov 23/80}] 00:36 | 31071 93.10 7.86 7.75
05:32 | 31367 93.03 7.79 7.67
11:56 | 31751 93.00 7.76 7.50
17:39 | 32094 93.10 7.86 7.52
20:36 | 32271 93.27 8.03 7.65
- Nov 24/80| 01:32 | 32567 93.33 8.09 7.69
06:36 | 32871 93.31 8.07 7.75

PUMPING FINISHED AT
13:07 (33262 MINUTES)

NO RECOVERY ON THIS HOLE.
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BROWN, ERDMAN & ASSOCIATES LTO.
FNOATH WARCDUNVE A, BFTIGH COLURERA,

prosecy WESTERN MINES LTD. R-190

Piezometer 620, I"=”87 ftPAGE 1

ELAPSED |DEPTH TO RATE DRAW- CORRECTEA
DATE TIME TIME WATER O users { DOWN DRAW- REMARKS
MINUTES 8 W Bt (Ft) DOWN ‘
Nov 1/80] 09:11 83.45 1. BEA PROBE (BDRX)
‘Nov 1/80| 09:14 83.42 1. WELL SOUNDER
TEST START 10:45

Nov 1/80] 11:06 21 84.27 0.85 0.86

11:16 31 84.09 0.67 0.69

11:27 42 8%4.25 0.83 0.85

11:57 72 84 .35 0.93 0.97

12:18 93 84.43 1.01 1.06

12: 44 19 84,54 1.12 1.18

13: 04 139 84.50 1.08 1.16

13:23 158 84.51 "] 109 1.18

13:47 182 84 .60 1.18 1.28

14:09 204 84.58 1.16 1.27

14:35 230 84.60 1.18 1.30

14:58 253 84.63 1.21 1.34

15:20 275 84.69 1.27 1.42

15:44 299 84,69 1.27 1.43

16:20 335 84.71 1.29 1.46

16:57 372 84.75 1.33 1.51

17:30 ko5 84.80 1.38 1.57

18:45 480 | 84.82 1,40 1.64

19:47 542 84.90 1.48 1.74

21:43 658 84.97 1.55 1.84

23:04 739 84.98 1.56 1.86
Nov 2/80] 00:22 817 85.01 1.59 1.90

01:27 882 85.07 1.65 1.96

02:48 963 85.10 1.68 1.98

05:12 1107 85.18 1.76 2.05

06:36 1191 85.23 1.81 2.09

08:42 1317 85.27 1.85 2.10

10:21 1416 85.31 1.89 2.10

11:58 1513 85.38 1.96 2.16

14:48 1683 85.43 2.01 2.12

15:42 1737 85.148 2.06

2.15
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BROWRN, EROMAN & ASSOCIATES LTD,
NORTH VANCOUVER, BT COLURMEA

rrosecy VESTERN MINES LTD. R-190

Piezometer 620, r=1187 ftpage _2

. ELAPSED |DEPTH TO| RATE DRAW-  {CORRECTEL
DATE TIME TIME vgriﬁ g I;Ié(::ﬂu DOWN DRAW- ‘REMARKS
MINUTES 8 m 0 v (ft) DOWN
Nov 2/80] 17:43 1858 85.62 2.20 2.23
| 19:40 1975 85.78 2.36 2.3k
22:05 2120 85.90 2.48 2.4
Nov 3/80| 00:33 2268 85.94 2.52 2.40
03:05 2420 86.09 2.67 2.50
06:12 2607 86.11 2.69 2.45
08:34 ~ | 2749 86.21 2.79 2.52
10:59 | 289k 86.40 2.98 2.69 -
14:32 3107 |. 86.44 3.02 2.71
17:45 3300 - | 86.50 3.08 2.77
20: 47 3482 86.52 3.10 2.81
Nov 4/80| 00:07 3682 | 86.51 3.09 2.84
03:36 3891 86.48 3.06 2.87
06:51 4086 86.43 3.01 2.87
11:59 4394 86.51 3.09 3.04
17:37 | 4732 86. 54 3.12 3.11
22:25 5020 86.58 3.16 3.16
Nov 5/80| 02:51 5286 86.57 3.15 3.15
06:52 5527 86.67 3.25 3.23
13:04 5899 86.92 3.50 3.45
17:51 6186 87.02 3.60 3.52
22:41 6476 86.98 3.56 3.45
Nov 6/80] 03:49 | 6784 | 86.98 3.56 3.45
08:48 7083 87.05 | 3.63 3.52
14:0] 7396 87.07 3.65 3.54
23:50 7985 87.38 3.96 3.92
Nov 7/80| 04:50 8285 87.37 3.95 3.98
09:33 8568 87.11 3.69 3.79
14:45 8880 87.13 3.71 3.90
1 19:47 9182 87.32 3.90 511
Nov 8/80 | 00:47 9482 87.38 3.96 L.16
05:46 9781 | 87.39 3.97 5.15
10:45 | 10080 87.32 3.90 4,05
16:00 10395 87.34 3.92 L_03
20:49. | 10684 87.59 L.17 4.25




'} Nov 13/80| 00:46 16681 88.56

-
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WESTERN MINES LTD., R-190
Piezometer 620, r-1187 ftpage 3

PROJECT

BROWN, ERDOVMAN & ASSOCIATES LTD.
NORATH VANCOUVER, BRFTIGH COLLMBLS

ELAPSED |[DEPTH TO|. RATE DRAW- CORRECTE(

DATE TIME TIME WATER O userm | DOWN DRAW- REMARKS
MINUTES B :’ g :'c::a (ft) DOWN
Nov 9/80| 00:50 10985 87.61 5.19 4,21
06:52 11287 87.69 27 .22

11:45 11580 87.7h
17:10 11905 87.91
21:49 | 12184 87.93
Nov 10/80| 02:46 12581 88.00
07:17 12752 88.00
13:01 | 13096 88.06
17:24 13359 88.08
22:49 13684 88.20
- Nov 11/80) 03:48 13983 88.25
09:00 | 14295 88.11
09:47 14342 88.05
13:45 14580 88.10
17:43 14818 88.13
23:47 15182 88.28
Nov 12/80 | 04:46 15481 88.50
08:46 15721 88.37
13:21 15996 88.42
16:49 16204 88.45

.20
.30
.28
.30
.26
.29
.32
.50
.50
kb9
.43 AFTER PUMP SHUTDOWN
.49
.52
.86 .64
.08 .82

L
.32 4
4
i
q
4
4
i
L
4
L
b
L
4
1
L
.95 4.66
4
L
b
L
A
3
I
L
5
4
h
A
5
5
b
L
5

. g
.51
.58
.58
.64
.66
.78
.83
.69
.63
.68
71

.00 .65
.03 .63
4 .71
.16 .76
.04 .69
.99 .71
.08 .89
.10 .98
.15 .04 -
.10 .84
.20 .84
.24 .83
.60 .16
.62 14
46 .96
.48 .97
.51 .04

05:47 16982 88.58
10:33 [ 17268 | 88.46
15:58 17593 88.41
20:47 .| 17882 88.50
Nov 14/80| 01:50 | 18185 88.52
' 06:47 18482 88.57
11:38 18773 88,52
16:29 | 19064 88.62
21:47 19382 88.66
Nov 15/80 02:47 19682 89.02

107:16 | 19951 89.04
13:37 | 20332 88.88
17:28 20563 88.90
22:47 | 20882 88.93

mm\nm\n\n\nmm\n\n.t.-\n\n\nm\n.z-mJ:-J:-.::-.r:-.t:-::-.l:-.::—-l:-.::--::—-::—.n—.r.-.&:-
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WESTERN MINES LTD. R-190

Sgﬂﬁﬁfﬂ?ﬁﬁsocmms e PROJECTPiezome’ter 620, r=1187 ftoage 4 _
ELAPSED [|DEPTH TO| RATE DRAW- CORRECTELN
DATE TIME TIME WATER 0 useem | DOWN DRAW- REMARKS
| mINUTES o o B (ft) DOWN
Nov 16/80] 03:47 21182 88.91 5.49 5.14
08:48 21483 88.81 5.35 5.23
13:36 21771 88.65 5.23 5.24
19:16 | 22111 88,52 5.10 5.26
23:47 22382 88.55 5.13 5.37
"Nov 17/80| ok4:k6 22681 88.62 5.20 5.49
| 08:43 22918 88.64 5.22 5.51
14:15 | 23250 88.146 5.0h 5.27
19:47 23582 88.60 5.18 5.33
Nov 18/80| 00:49 | 23884 | 88.78 5.36 5.43
' 05:48 24183 88.88 5.46 5.4
10: 34 24469 88.82 5.40 5.31
13:42 24657 88.97 5.55 5.45
| 20:46 25081 89.06 5.64 5.53
Nov 19/80| o1:46 | 25381 | 83.01 5.59 5.52
06: 46 25681 89.03 5.61 5.549
12:28 | 26023 89.18 5.76 5.59
16: 44 26279 89.10 5.68 5. 46
21:46 26581 89.24 5.82 5.58
Nov 20/80| 02:46 26881 89.24 5.82 5.62°
07:35 27290 89.20 5.78 5.72
13:07 27892 1 89.13 5.71 5.88
22:47 28082 88.95 5.53 5.73
Nov 21/80) 03:47 28382 88.87 5.45 5.66
09:40 28735 88.90 5.48 5.64
14:07 | 29002 88.93 5.51 5.62
19:30 29325 89.13 5.71 5.70
23:50 29585 89.28 5.86 5.73
Nov 22/80| 00:50 | 29645 89.22 5.80 5.66
09:52 30187 89.39 5.97 5.71
-19:50 30785 89.37 5.95 5.76
Nov 23/80| 00:52 31087 89.50 6.08 5.97
05:47 31382 89.36 5.94 5.82
12:15 | 31770 89.43 6.01 5.75
17:55 32110 89.45 6.03 5.68




L I VDAL R T

BROWN, ERDMAN B ASSOCIATES LTO, .
NOMTH VANCOUVER BRTISH COLLIMERA

PROJECT

WESTERN MINES LTD. R-130

Piezometer 620, r=1187 ftpage _5

ELAPSED |DEPTH TCG| RATE DRAW- CORRECTET
DATE TIME TIME WATER 0 wseew | DOWN DRAW- REMARKS
mwures | Brr | Beme ey DOWN
Nov 23/80] 20:52 32287 89.46 6.04 5.66
Nov 24/80| 01:48 32583 89.70 6.28 5.88
06:48 32883 89.63 6.21 5.88
12:45 33240 89.70 6.28 5.99

SHUTDOWN 13:07

(33262 MINUTES)

NO RECOVERY ON THIS HOLE.




orosgcr WESTERN MINES LTD. R-190

BROWN, ERDMAN & ASS0DOCIATES LTD.
MNOSTH VANCOUNVER BERITEH COLUMEA

Piezometer 468, r=582 ftp,c¢ 1

ELAPSED |DEPTH YO| RATE DRAW-  {CORRECTED
DATE TIME TIME WATER O vserm | DOWN DRAW- REMARKS
minuzEs 2 W | B oM (ft) DOWN |
Nov 1/80 83.70 ' 1. BEA PROBE
' | 45.82 2. BEA PROBE
84.13 1. OLYMPIC
46,21 2. OLYMPIC
TEST START 10:45
Nov 1/80}) 10:45 84.13
10:46 1 84,22 0.09 0.09
10:47 2 84.28 0.15 0.15
10: 48 3 8L, 29 ’ 0.16 0.16
10:49 4 84.33 0.20 0.20
10: 50 5 8. 34 0.21 0.21
10:51 6 8. 34 0.21 0.21
10:52 7 84.39 0.26 0.26
10:53 8 84. 42 0.29 0.29
10: 54 9 84.45 0.32 0.33
10:55 10 84.49 0.36 0.37
10:57 12 84.57 0.44 0.45
11:00 15 84.63 0.50 0.51
11:05 20 84.98 0.85 0.86
11:10 25 85.12 0.99 1.00
11:15 30 85.21 1.08 1.10
11:20 35 85.24 1.1 1.13
11:25 40 85.32 1.19 1.21
11:35 50 85. 38 1.25 1.28
11:45 60 85.45 1.32 1.35
11:55 70 85.49 1.36 1.40
12:15 90 85.60 1.47 1.52
12:58 133 85.745 1.615 1.69
14:00 195 85.79 1.66 1.76
14:45 2h40 85.86 1.73 1.86
15:23 278 85.90 1.77 1.92
16:13 328 86.01 1.88 2.06
17:05 | 38 | 85.95 1.82 | 2.00
17:45 420 86.00 1.87 2.07




i

{

L

M. | AU | D | I

B

2

o] I - I

E2il B

prosect WESTERN MINES LTD. R-190

?:aﬁm:;giisocmTEs LTD. Piezometer 468, r=582 ft,,. 2
ELAPSED |DEPTH TO|! RATE DRAW- CORRECTE
DATE TIME TIME \'\II:J)ATEFI: g t:;(::‘m DOWN DRAW- REMARKS

MINuTES O = 0 tes (ft} DOWN
Nov 1/80]| 18:20 455 86.01 1.88 2.09
19: 59 554 86.07 1.94 2.2}
21:58 673 86.23 2.10 2.40
23:16 751 86.20 | 2.07 2.37
Nov 2/80| 00:30 825 86.24 2.11 2.42
01:37 892 86.21 2.08 2.39
02:57 972 86.31 2.18 2.48
05:22 1117 86.37 2.24 2.53
06:45 1200 86.41 . 2.28 2.56
08:59 1334 86.46 2.33 2.57
10:30 1425 86.54 2.4 2.62
12:12 1527 86.60 | 2.47 2.66
15:13 1648 86.72 : 2.59 2.72
15:30 1725 86.78 2.65 2.75
17:30 1845 86.86 2.73 2.76
19:53 | 1988 86.94 1 2.81 2.79

22:13 2128 §7.05 2.92 2.85
Nov 3/80! 00:h1 2276 87.19 3.06 2.93
03: 14 2429 87.29 3.16 2.97
06:26 2621 87.40 3.27 3.02
08: bk 2759 87.451 3.28 3.00
11:14 2909 87.46 3.33 3.04
14: 45 3120 87.58 3.45 3.13
17:10 3265 87.54 3.41 3.09
21:00 3495 87.66 3.53 3.24
Nov 4/80] 00:19 3694 87.70 3.57. 3.33
03:53 | 3908 | 87.7 3.58 3.39
07:04 4099 87.69 3.56 3.43
12:20 L5 87.70 3.57 3.52
17:25 4720 87.72 ' 3.59 3.58
| 22:07 | 5002 | 87.80 3.67 3.67
Nov 5/80| 03:07 5302 87.84 3.71 3.71
07:05 5540 | 87.91 3.78 3.76
13:17 5912 1 87.98 -3.85 3,80
17:40 | 6175 88.15 | 402 3.94
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WESTERN MINES LTD. R-190

f;:\xm::wﬁlci:;BDmATES LTD. PROJECT Piezometer 468, r=582 ft,, . 3
ELAPSED |DEPTH TO RATE DRAW- CORRECTEDR
DATE TIME TIME WATER 0 userm | DOWN DRAW- REMARKS
' MINUTES 2 W Bt | (fr) DOWN
Nov 5/80| 23:06 6501 88.19 4,06 3.95
Nov 6/80| 04:15 6810 88.19 4. 06 3.95
| 08:52 | 7087 | 88.36 4.23 4.12
14:03 7398 88.38 4,25 4,14 h6.00 FT_ (0B}
20:18 7773 88.39 ' 4.26 4.18 -
Nov 7/80| 00:02 7997 88.40 L 27 4,23
' 05:02 8297 88.38 4.25 4.28 _
09:52 8587 88.30 k.17 4,26 L6.05 FT  (0B)
15:04 8899 88.31 .18 4.37 READING VARIABLE,
19:56 9191 88.35 h.22 L. 43 OIL IN HOLE?
Nov 8/80 | 00:59 ghglh 88.40 L.27 4,47 '
06:00 9795 88.37 h.24 4.1
10: 45 10080 88.50 h.37 4 .52
16:16 J0411 88.45 4.32 L 43
21:00 10695 88.70 .57 4.65
Nov 9/80( 01:00 10935 88.75 4.62 h.64
07:05 11300 88.80 4.67 k.62
11:45 11580 88.85 L. 72 4.60
17:20 | 11915 | 88.9k | | 4.8 h.62
22:00 12195 89.20 ' 5.07 4.84
Nov 10/80| 02:58 12493 89.23 5.10 4,82
07:30 12765 89.18 5.05 4.73
13:15 13110 89.20 . 5.17 4,82
17:34 13369 89.22 5.19 .85
23:00 13695 89.36 5.23 h.95
Nov 11/80| 0Lk:00 13995 89.38 5.25 5.01
09:36 14331 88.12 4.79 4.59 AFTER PUMP STOPPED
13:51 14586 89.28 5.15 L.96
17:55 14830 89.33 ‘ 5.20 5.01
1 23:58 | 15193 | 89.50 5.37 5.14
Nov 12/80{ 04:58 15493 89.70 5.57 5.30
08:55 15730 89.57 5.34 5.05
13:3] 16006 89.65 5.52 5.17
16:57 16212 89.65 5,52 5. 12
Nov 13/80| 00:58 16693 89.77 5.6h 5.21
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HROWRN, ERDMAN & ASSDCIATES LTD.
MNORTH VANCOUNVER, BRITISH COLLUMELA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 468, r=582 ft ., . 4

A

ELAPSED |[DEPTH TO RATE DRAW- E0RRECTE
DATE TIME TIME WATER O useem | DOWN DRAW- REMARKS

miNuTES Y 8 m” | (Ft) DOWN
Nov 13/80] 05:58 - | 16993 89.68 5.55 5.15
10:43 17278 89.67 5.54 5.19
15: 47 17582 89.63 5.50 5.22
20:59 17834 89.58 5. 45 5.26
‘Nov 14/80| 02:00 18195 89.64 5.51 5.39
07:00 18495 89.68 5.55 5.h4
11:46 18781 89.79 5.66 5.39
16:27 15062 89.89 5.76 5.40
21:58 19393 89.96 5.83 5.42
Nov 15/80} 02:58 19693 90.00 5.87 5.43
07:28 19963 90. 04 5.91 5.43

13:40 20335 90.06 5.93 5.43 45.72 FT " (0B)
17:36 | 20571 90.08 5.95 5.44
22:58 20893 90.12 5.99 5.52
" Nov 16/80{ 03:58 | 21193 90.10 5.97 5.62
08:55 21490 90.00 5.87 5.71
13:45 21780 89.85 5.72 5.73
19:28 | 22123 89.70 5.57 5.73
23:58 | 22340 89.64 5.51 5.7h
Nov 17/80] 04:57 22692 89.70 5.67 5.97
' 08:45 | 22920 89.68 5.55 5.85
14:53 23288 89.66 5.53 5.76
_ 19:57 23592 89.83 5.70 5.85
Nov 18/80] 01:00 | 23895 89.92 5.79 5. 86
05:58 | 24193 89.95 5.82 5.79
10:41 24476 90.03 5.90 5.81
15:50 | 24785 89.95 5.82 5.71
20:56 | 25091 90.18 6.05 5.94
Nov 19/80| 01:57 | 25392 90.22 6.09 6.01
01:58 | 25693 90.20 6.07 6.22
12:44 | 26039 90.20 6.07 5.90
16:52 | 26287 90.25 6.12 5.89
21:58 26593 90. 33 6.20 £.96
Nov 20/80| 02:57 | 26892 90, 34 6.21 6.01
09:48 96.28 6.15 6.10

27303
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WESTERN MINES LTD. R-1390
Piezometer 468, r=582 ft .. 5

PROJECT

BROWN, ERDIMAN & ASSOCIATES LTD,.
NORTH VANCOUNVER, BEITISH COALIMELA

ELAPSED |DEPTH TO| RATE DRAW- CORRECTEY

DATE TIME TIME WATER D uscem | DOWN DRAW- REMARKS
| mrwoTES 8 W | B&" | (f) DOWN
Nov 20/80{ 13:17 27512 90.18 _6.05 6.08
22:58 | 28093 90.05 ' 5.92 6.12
Nov 21/80| 04:00 | 28395 90.03 | - 5.90 6.11
' 09:52 28474 90.09 5.96 6.11
14:20 | 29015 | g0:20 | 6.07 6.18
19:41 29336 90.32 6.19 6.17
Nov 22/80| 00:03 | 29598 90.45 6.32 6.19
' 05:01 29896 90.43 6.30 6.07
10: 04 30199 90.52 : 6.39 6.12
20:00 | 30795 90.57 | 6.4 6.25
“Nov 23/80| 01:05 31i00 90.62 6.49 6.38
06:00 | 31395 | 90.46 6.33 6.21
12:32 | 31787 90.60 6.47 6.20
18:04 32119 90.67 6.54 6.19
21:05 | 32300 90.63 6.50 6.11
Nov 24/80] 02:00 | 32595 | 90.70 6.57 6.17
07:00 | 32895 90.58 6.45 6.13

§13:03 33258 90.72 6.59 6.30

SHUTDOWN 13:07

(33262 MINUTES)

RECOVERY DATA FOLLOWS
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PROJECT WESTERN MINES. LTD. R-190
Piezometer 468, r=582 ft .. 6

BROWN, ERDMAN & ASSOCIATES LTO.
NOATH VANCOUNVER BRTISH COLLIMERA

ELAPSED |DEPTH 7O : RES1DUAL .

DATE TIME TIME WATER t DRAW- t/t REMARKS
MiNoTES B W DOWN

S B RECOVERY4----—---4-=ccmmum

Nov 24/80| 13:19 33274 90.00 12 5.87 [2772.8
13:33 | 33288 89.85 26 5.72 |1280.3
13:35 33290 89.75 28 5.62 [1188.9
13:40 33295 33 -11008.9 45.36 FT_ (0B)
13:55 33310 89.61 48 5.48 £93.96
14:36 33351 89.38 89 5.25 374.7

16:11 33446 89.13 184 5.00 181.8

17:27 33522 89.00 260 4.87 128.9

19:55 33670 88.78 Lo8 4.65 82.5

| 21:12 | 33747 88.60 | 485 .47 | 69.6

22:12 | 33807 | 88.65 | 545 | 452 | 62.0

23:12 33867 88.40 605 4.27 55.98

Nov 25/80( 00:12 33927 88.51 665 4.38 51.0
] 01:12 | 33987 88.48 725 4,35 46.9

02:12 34047 -88.39 785 4.26 43.4

03:12 34107 88.30 845 4.17 ho.4

ok:12 | 34167 88.33 | 905 4.20 37.8

05:12 34227 88.09 965 3.96 35.5

06:12 34287 88.03 1025 3.90 33.5

07:12 34347 88.05 1085 3.92 31.7

09:09 34464 88.00 1202 3.87 28.7

10:15 34530 87.93 1268 3.80 27.2

11:45 34620 87.85 1358 3.72 25.5

12: 542 34677 87.84 1415 | 3.71° 24.5

14:35 34760 87.78 1498 3.65 23.2

16:15 34890 87.72 1628 3.59 21.4

17:49 34984 87.71 1722 3.58 20.3

20:00 35115 | 87.65 1853 3.52 18.95

21:17 ‘35]92 87.60 1930 3.47 18.2

22:43 35278 87.72 2016 3.59 17.5

dov 26/80| 00:12 35367 87.72 2105 3.59 16.8

ol:40 | 35455 87.68 | 2193 3.50 | 16.2

08:55 | 35800 | 87.66 | 2628 3,53 13.7

13:55 36190 | 87.65 2928 3.62 12. 4
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BROWN, ERDMAN & ASSOCIATES LTD.
NOATH VANCOUVER BRITISH COLUMELA

proJect WESTERN MINES tTD,R-190
Piezometer 468, r=582 ft,, g

7

ELAPSED

DEPTH 7O

RES | DUAL

REMARKS

DATE TIME TIME WATER t DRAW_, t/t
wwres | g Y DOWN
-------------------------- RECOVERY 4= =mmmmd=mmmm
Nov 26/80| 16:12 | 36327 87.60 | 3065 | 3.47 11.9
Nov 27/801 10:45 37540 86.79 5178 2.66 08.96
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BRODWN, ERDMAN & ASSO0OCIATES LTD.
NOETH VARCOUVER, BEYTIEH COLUMELS

prosrct WESTERN MINES LTD. R-190

Piezometer 422, r=h37 ftpacs

I

—

cLAPsED |DEPTH TO| RATE | | DRAM- |CORRECTED
DATE TIME TIME WATER O vuseem | DOWN DRAW- REMARKS
MiNuTES oo B i | (ft) DOWN
Nov 1/80| 09:52 86,30 1. BEA PROBE (BDRX)
77.58 2. BEA PROBE (0B)
Nov 1/80] 10:13 78.02 2. OLYMPIC (OB)
10: 15 86.63 1. OLYMPIC (BDRX)
TEST START 10:45
‘Nov 1780 10:45 86.63
10:46 1 87.11 0.48 | 0.481
10: 47 2 87.42 0.79 0.791
10: 54 9 87.74 1.1 1.1148
10:55 10 87.77 1.14 1.145
11:03 18 | 87.93 1.30 1.31
11:085 23.5| 87.97 1.34 1.35
1:14 29 88.06 1.43 1.45
11:21 36 88.22 1.59 1.61
11:275 52.5| 88.27 1.64 1.66
11:34 L9 78.02 ft (OB)
11:37 52 88.30 1.67 1.70
11:45 60 88.38 1.75 1.78
11:57 72 88.40 1.77 1.81
12:07 82 88.41 1.78 1.82
12:17 92 88.47 1.84 1.89
12:27 102 88.50 1.87 1.93
12:37 112 88.53 1.90 1.96
12:47 122 88.56 1.93 2.00
12:57 132 88.59 1.96 2.03
13:18 153 88.66 2.03 2.11
13: 41 176 88.73 2.10 2.19
14:04 199 88.74 2.11 2.21
14:28 223 88.73 2.10 2.22
14:50 245 88.75 2.12 2.25
15:13 268 88.76 2.13 2.27
15:38 293 88.77 2.1k | 2.30
16:13 328 88.80 2,17 2.34
16: 48 363 88.83 2.20 2.38
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WESTERN MINES LTD. R-190
Piezometer 422, r=437 ft .o 2

PROJECT

BROWN, ERDMAN & ASBOCIATES LTD.
PORTH VANCOUVE R, BRYTEH COLLIMERS

ELAPSED |DEPTH 71O RATE DRAW- CORRECTE
DATE TIME TIME WDATEFI: Iél ?é:-.;u DOWN DRAW- REMARKS

MInNUTES a = O irs (ft) DOWN

Nov 1/80] 17:23 398 88.84 2,21 2.40
18:22 457 88.87 2.24 2.46

19:40 535 | 88.91 2.28 2,54

21:32 647 89.04 2.4 2.70

22:59 734 89.01 2.38 2.68

Nov 2/80]| 00:10 805 89.08 2.45 2.76
01:20 875 89.12 2.49 2.80

02:39 95k 89.12 2.49 2.80

05:05 1100 89.15 2.52 2.81

06:25 1180 _89.23 2.60 2.88

08:3h 1309 89.32 2.69 2.94

10:14 1509 89.39 2.76 2.97

11:52 1507 859.46 2.83 3.03

14:05 1640 89.52 2.89 3.03

15:47 | 1742 89.60 2.97 3.05

17:35 1850 89.70 3.07 3.10

19:33 1968 89.79 3.16 3.15

22:00 2115 89.92 3.29 3.22

Nov 3/80| 00:27 2262 90.00 3.37 3.24
03:00 | 2415 90.12 3.49 3.31

06:06 2601 30.17 3.54 3.30

08:27 2742 90.25 3.62 3.35

10:52 2887 90.37 3.74 3. 45

14:26 3101 90. 44 3.81 3.50

17:28 3283 90.50 3.87 3.55

20: 41 3476 90.55 3.92 3.63

Nov 4/80| 00:00 3675 90.57 - 3.94 3.69
03:30 3885 90.57 3.94 3.75

11:53 4388 90.61 3.98 3.92

17:38 4733 90.60 3.97 3.96

21:44 4979 90.66 4.03 4,03

Nov 5/801 02:42 5277 90.73 4.10 .10
06:45 5520 90.76 4,13 L.l

12:50 5885 90.88 4,25 k.20

17:41 6176 90.97 h.34 L.26
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WESTERN MINES LTD. R-190

BROWN, ERDMAN & ASSOCIATES LTD. PROJECT Plezometer h22. toh3l fteace 3
NG VANCIUVER, BATIEH COLURNEN .
‘EtAPSED DEPTH TO| RATE DRAW- CORRECTE
DATE TIME TIME WATER D uscrm DOWN DRAW- REMARKS
| minuTES 2w 85" () DOWN
Nov 5/80] 22:35 6470 - 91.05 L. 42 .3
Nov 6/80] 03:41 6776 91.07 L hh 4. .33
08:40 7075 91.10 L 47 k.36
13:50 7385 91.13 4,50 4.39
13:52 7387 80.39 ft (0B)

20:03 7758 91.18 4.55 L, 47
23:43 7978 91.26 | 4.63 4.58
Nov 7/80] oh:44 | 8279 91.22 4.59 h.61
09:40 8575 91.18 4,55 4.65
1h:40 8875 91.20 4,57 4.75
| 19:41 9176 | 91.22 k.59 4. 80
Nov 8/80] 00:42 9477 91.28 4.65 4.85
05:42 9777 91.28 L.65 L.83
10:35 | 10070 91.29 h.66 4.8
15:55 | 10390 | 91.36 5.73 . 8l
20:43 10678 91.50 4 .87 4,95
“Nov 9/80| 01:42 10977 91.60 4,97 k.99
06:47 | 11282 | 91.59 4.96 k.9]
11:37 | 11572 91.67 5.04 4.92
16:54 | 11889 91.76 5.13 k.95
21:45 | 12180 91.80 5.17 4.95
Nov 10/80| 02:41 12476 92.02 5.39 5.11
07:17 | 12747 92.04 5.4 5.10
12:56 13091 92.06 5.43 5.08
17:20 | 13355 92.12 5.49 5.15
22:43 | 13678 92.20 5.57 5.29
Nov 11/80| 03:43 | 13978 92.25 5,62 5.42
08:56 | 14291 92.15 5.52 5.31

10:05 | 14360 91.99 5.36 5.16 | AFTER PUMP STOPPED
13:40 | 14575 92.11 5.48 5.29
17:38 14813 92.15 5.52° 5.33
23:42 | 15177 92.33 5.70 5.48
Nov 12/80] 0k4:40 15475 92.38 - 5.75 5.49
| 08:41 | 15716 92 .41 5.78 5.48
13:18 | 15993 92,43 5.80 5,45
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WESTERN MINES LTD. R-190

BROWN, ERDMAN & ASSOCIATES LTD. PROJECT
T VAROUVER BT 4 COLLAERA Piezometer 422, r=437 fteace .4 __
‘ELAPSED DEPTH TO] RATE DRAW- CORRECTEIL
DATE TIME TIME WATER O vuscerm DOWN DRAW~ REMARKS
miNuTEs 2 8 i | (Ft) DOWN '

Nov 12/80] 16:45 16200 92.47 5.84 C. 44
‘Nov 13/80| 00:40 | 16675 92.55 5.92 5. 49
05:41 16976 92.60 5.97 5.57
10:29 17264 92.46 5.83 5.47
15:42 | 17577 92. 42 5.79 5.50
, 20:42 | 17877 92. 46 5.83 5.64
Nov 14/80]| 01:43 | 18178 92,48 5.85 5.73
06: 42 18477 92.50 5.87 | 5.76
11:3k 18769 92.56 5.93 5.66
16:25 19060 92.65 6.02 5.66
21:41 '19376 92.76 6.13 5.72
Nov 15/80| 02:40 | 19675 92.9%4 6.31 5.87
07:11 | 19946 92.92 6.29 5.8]

13:30 | 20325 92.87 6.24 . 5.74 81.60 FT_ {0B)
17:25 | 20560 92.93 6.30 5.79
22:41 20876 92.98 6.35 5.88
Nov 16/80| 03:42 | 21177 92.91 6.28 5.93
08:44 21479 92.83 6.20 6.03
13:32 | 21767 92.67 6.0k 6.04
19:12 | 22107 92.58 5.95 6.11
, 23:41 22376 92.47 5.84 6.08
‘Nov 17/80| Oh:k4] _22676 92.52 5.89 6.18
08:36 | 22911 92,49 5.86 6.15
14:41 | 23276 92.38 5.75 5.98
19:47 23576 92.61 5.98 6.13
“Nov 18/80| 00:42 | 23877 |- 92.72 6.09 6.16
05:42 | 24177 92.80 6.17 6.15
10:30 24465 92.84 6.21 6.12
15:38 24773 92.89 6.26 6.16
20:40 | 25075 92.96 6.33 6.22
Nov 19/80| 01:40 | 25375 92.98 6.35 6.26
06:40 25675 93.00 6.37 6.26
12:22 | 26017 92.02 6.39 6.22
16:39 26274 93.14 6.51 6.29
21:41 | 26576 93.27 6.6k 6.40
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BROWN, ERDMAN & ASSDCIATES LTO.
NOBTH VARNCOUVER. BRITISH COLMELA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 422, r=437 ft

PAGE

5

ELAPSED |DEPTH 7O RATE DRAW- CORRECTE&
DATE TIME TIME WATER O userm | DOWN DRAW- REMARKS
MiNUTES D Bl (fn) DOWN
Nov 20/80] 02:41 26876 93,17 6.54 6.33
09:30 | 27285 93.19 6.56 6.50
13:02 27497 93.02 6.39 6.41
22:42 | 28077 92.96 6.33 6.53
Nov 21/80] 03:42 | 28377 92.93 6.30 6.5
' 09:35 | 28730 92.94 6.31 6.47
13:59 28994 92.99 6.36 6.47
19:23 | 29318 93.18 6.55 6.5k
23:44 29579 93.30 6.67 6.54
Nov 22/80| Oh:Lh4 29879 93.34 6.71 6.49
09:45 | 30180 93.37 6.7k 6.48
19: 44 30779 93.40 6.77 6.58
Nov 23/80| 00:45 | 31080 93.46 6.83 6.77
05:42 | 31377 93.38 6.75 6.63
12:07 | 31762 93.39 6.76 6.50
17:49 | 32104 93.50 6.87 6.52
20:45 | 32280 93.62 6.99 6.60
Nov 24/80] 01:4) 32576 93.75 7.12 6.72
' 06:42 32877 93.60 6.97 6.64
12:40 33235 93.59 6.96 6.66
SHUTDOWN 13:07
(33262 MINUTES)
—————————————————————————— RECOVERY{-———-momdommmmmen]
Nov 24/80| 14:04 | 33319 92.10 5.47
' 14:06 | 33321 92.12 82.32 FT (0B)

NO ADDITIONAL RECOVERY

ON THIS HOLE.
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prosect WESTERN MINES LTD. R-190

BROWRN, ERDIVMIAN & ASSDCIATES LTO.
NOATH VARNCOUVER, BRSTIEH COLUMEBLA,

Piezometer 412, r=103 ftpace |

ELAPSED [DEPTH 7O RATE DRAW- CORRECTEL
DATE TIME TIME WATER D userm | POWN DRAW- REMARKS
mINUTES Bow |l BEM] (o) DOWN '
. Nov 1/80] 10:23 85.12 - 1. BEA PROBE
Nov 1/80] 10:19 85.53 1. OLYMPIC PROBE
TEST START 10:45
Nov 1/80} 10:48 3 86.80 1.27 1.27
10:51 6 87.07 1.54 1.54
10:53 8 | 87.05 | 1.52 1.52
10:56 11 87.29 1.76 1.77
10:59 L] 87.28 1.75 1.76
11:04 19 87.36 1.83 1.84
11:08 23 87.42 1.91 1.92
11:14 29 87.59 2.06 2.08
11:22 37 87.63 2.10 2.12
11:32 47 87.74 2,21 2.24
11:42 57 87.80 2.27 2.30
12:00 75 87.90 2.37 2.41
12:1] 86 | 87.9 2.4 2.46
12:47 122 88.00 2.47 2.54
13:27 162 88.10 2.57 2.66
13:55 190 88.16 2.63 2.73
14:28 223 88.18 2.65 2.77
15:18 273 88.26 2.73 2.88
15:54 309 88.26 2.73 2.89
16:39 354 88,27 2.74 2.91
16:52 367 88.33 2.80 2.98
17:39 41k 88.33 2.80 2.99
18:22 457 88.37 2.84 3.06
19:30 525 88.38 2.85 3.10
21:22 637 88.52 2.99 3.28
22:37 712 88.48 2.95 3.25
Nov 2/80 | 00:13 808 88.51 2.98 3.29
01:15 870 88.53 3.00 3.31
02:34 949 88.58 3.05 3.35
05:01 1096 88.68 3.15 3.44
06:28 1183 88.72 3.19 3.47
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BRDWN, ERDVIAN & ASEOCIATES LTDO.
MOFTH VANCOUVER, BRTISH COLUMEA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 412, r=103 ft

PAGE

2

ELAPSED |DEPTH 10| RATE DRAW- CORRECTEL
DATE TIME TIME WATER | DO userm | DOWN DRAW- REMARKS

minures | BT [ B e DOWN
Nov 2/80| 08:48 1323 88.83 3.30 3.56
10:37 1432 88.90 3.37 3.58
12:12 1527 88.96 3.43 3.62
13:55 1630 89.00 3.47 3.62
15:55 1750 89.11 3.58 3.66
17:42 -] 1857 89.21 3.68 3.71
19:26 1961 89.33 3.80 3.79
22:12 2127 89.42 3.89 3.84
Nov 3/80] 00:37 2272 89.49 3.96 3.84
03:20 2435 89.58 L.o5 3.87
05:50 2585 - 89.58 4.05 3.82
08:20 2735 89.67 414 3.87
10:43 2878 89.83 4.30 L, 01
14:20 3095 89.95 4,42 4,11
17:13 3268 89.98 L, 45 4,13
20:35 3470 90.00 4. 47 4.18
23:49 3664 90.06 4.53 4,28
Nov 4/801 03:20 3875 90.00 L. 47 4.28
06:35 L4070 90.03 4.50 L .36
11:47 5382 90.15 4.62 L, 56
17:46 L730 90.13 L.60 4,59
21:35 4970 90.15 4.62 h.62
Nov 5/80} 02:32 5267 90.21 4.68 .68
06:36 5511 90.25 4.72 4.7
12:35 5870 90.36 L.83 4.78
17:29 6164 90.43 L.90 L .82
22:23 6458 90.53 5.00 4.89
Nov_ 6/80] 03:35 6770 90.54 5.01 4.90
08:40 7075 90.60 5.07 k.96
13:56 7391 90.72 5.19 5.08
19:53 7748 90.73 5.20 5.12
23:35 7970 90.78 5.25 5.20
Nov 7/80] 04:33 8268 90.69 5.16 5.18
09:47 8582 90. 648 5.15 £ 25
8865 90.65 5.12 5.30

14-30
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BROWN, EROMAN & ASSOCIATES LTD.
NOSITH VANCOLIVER BATISH COLURMELA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 412, r=103 ftrace _3__

ELAPSED |DEPTH TO| RATE DRAW- CORRECTEI!:
DATE TIME TIME W.ATEFF: g t:;t:;u DOWN DRAW- REMARKS
WinuTEs O m O tes (ft) DOWN
Nov 7/80] 19:36 9171 90.70 5.17 5.38
Nov 8/80| 00:32 9467 90.82 5.29 5.49
05:35 9770 90.76 5.23 5.40
10:28 10063 90.78 _5.25 5.41
15:49 10384 90.88 5.35 5.46
20:32 10667 90.97 5.44 5.52
Nov 9/80| 01:35 10970 91.11 5.58 5.59
06:33 11268 91.10 5.57 5.52
11:35 11570 91.14 5.61 5.49
16:46 11881 91.27 5.7h 5.55
21:36 12171 91.45 5.92 5.70
Nov 10/80] 02:32 12467 91.49 5.96 5.68
07:05 12740 91.50 5.97 5.66
12:38 | 13073 91.62 6.09 5. 75
17: 14 13349 91.58 6.05 5.71
22:33 13668 91.66 6.13 5.84
Nov 11/80] 03:36 13971 91.70 6.17 5.92 )

08:47 14282 91.55 6.02 5.81

10:13 14368 91.37 5.84 5.64 AFTER PUMP_SHUTDOWN
13:36 14571 91.52 5.99 5.80
17:32 14807 91.65 6.12 5.93
23:32 15167 91.74 6.21 5.99
Nov 12/80] 04:35 15470 91.83 6.30 6.04
08:33 15708 91.90 6.37 6.07
13:12 15987 91.92 6.39 6.05
16:38 16209 91.88 6.35 5.95
Nov 13/80! 00:35 16670 92.03 6.50 6.08
05:32 16967 92.00 6.47 6.07
10:24 17259 91.89 6,36 6. 00
15:36 17571 91.87 6.34 6.06
20:34 17869 91.89 6.36 6.17
Nov 14/80| 01:32 18167 91.94 6.51 6.28
06: 35 18470 92.02 6.49 6£.38
11:27 18762 92 .00 6.57 —6.31
" 16:20 19055 92.13 6.60 6.25
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BROWN, ERDMAN & ASS0OCIATES LTD.
NOFTTH VARCOUVER BRTISH COLUMELA,

PROJECT

WESTERN MINES LTD. R-130

Piezometer 412, r=103 ft ., ¢

A

ELAPSED |DEPTH 7O RATE DRAW- CORRECTED
DATE TIME TIME WATER O vscem | DOWN DRAW~ © REMARKS
mINvTES =T = R A € 23 DOWN
“Nov 14/80| 21:32 19367 92.24 6.71 6.30
‘Nov 15/80{ 02:35 19670 92.27 6.74 6.30
07:02 19937 92.35 6.82 6.3h
13:20 20315 92.37 6.8%4 6.35
17:19 20554 92.35 6.82 6.31
22:32 20867 92.4) 6.88 6.4
Nov 16/80] 03:35 21170 92.37 6.84 6.49
08:37 21472 92.28 6.75 6.58
13:27 21762 92.09 6.56 6.57
19:02 22097 91.98 6.45 6.6}
23:35 | 22370 91.90 6.37 6.60
- Nov 17/80| 0k:32 22667 91.88 6.35 6.64
08:37 | 22912 92.20 6.67 6.90
14:34 23269 91.96 6.43 6.66.
19:35 | 23570 92.03 6.50 6.64
Nov 18/80j 00:32 23867 92.15 6.62 6.69
05:35 | 24170 92.18 6.65 6.63 “
10:24 2hh59 92.28 6.75 6.66
15:34 | 24769 92.32 6.79 6.69
20:32 25067 92.39 6.86 6.75
“Nov 19/80] 01:35 25370 92.42 6.89 6.80
06:32 25667 92.43 6.90 6.78
12:15 | 26010 92 .49 6.96 6.79
16:32 .| 26267 92.56 7.03 6.81
27:35 26570 92.62 7.09 6.85
Nov 20/8d 02:32 26867 92.57 7.0k 6.84
. 09:21 27276 92.60 7.07 7.01
12:52 27487 92.52 6.99 7.01
22:35 | 28070 92.46 6.93 7.13
Nov 21/80 03:32 28367 92. 4] 6.88 7.08
09:27 28722 92.45 6.92 7.08
13:51 28986 92,52 6.99 7.10
19:15 29310 92.54% 7.01 7.00
23:32 29567 92.73 ]-20 7.07
Nov 22/84 ©0h4:35 | 29870 92,90 7.37 7.15
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BROWRN, ERDMVMIARN & ASSODCIATES LTO.
NORITH VANCOUVER BEITIEH COLLIMERS,

PROJECT

WESTERN MINES LTD. R-190

Piezometer 412, r=103 ftpage

5

ELAPSED |DEPTH TO| RATE DRAW- CORRECTEL ,
DATE TIME TIME WATER O wvserw | DDWN DRAW- | REMARKS
wvores | B f5 LB (Ft) DOWN |
Nov 22/80| 09:33 | 30168 | 92.77 7.2k 6.98
1 19:35 30770 92.88 7-35 7.16
Nov 23/80| 00:33 | 31068 ~| 92.87 7.34 7.23
05:35 | 31370 | 92.80 7.27 7.15
11:51 31746 92.86 7.33 7.07
17:42 | 32097 93.00 7.47 7.12
20:32 | 32267 93.06 7.53 7.14
Nov 24/80| 01:35 | 32570 93.14 7.61 7.21
06:32 32867 93.05 7.52 7.19
“12:49 | 33244 93.11 7.58 7.29

SHUTDOWN 13:07

(33262 MINUTES)

RECOVERY DATA FOLLOWS




[k B V. I BN N OO N . B A A B DU B R Y IR I PO e IO I

ol e B

S R T

1

BROWN, ERDMAN E ASSOCIATES LTD,
NOATH VANCOUNVER. BEITISH COLLUMELA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 412, r= 103ftpaqe

6

“trapsep |pEPTH TO RES I DUAL ' "
DATE TIME :lINA:rE“ W-ATEFI: DRAW- t t/t REMARKS
O = DOWN

-------------------------- RECOVERY - mmmmmmmd e mmmme

Nov 24780 13:25 | 33280 91.37 | 5.84 18 1848.9
| 13:45 | 33300 91.10 | 5.57 38 876.3
13:56 33311 91.00 5.47 4g 679.8
14:13 33316 90.87 5.34 ch 616.96

154:36 33351 90.83 5.30 89 374.7

16:19 | 3345k 90.62 5.09 192 174.2

17:23 | 33518 90.42 4,89 256 130.9

19:46 33661 90.12 4,59 399 844

21:02 33737 90.11 4,58 475 71.0

22:03 | 33798 90.03 | L4.50 | 536 63.1

23:03 | 33858 89.97 | L.k 596 56.8

Nov 25/80 ] 00:02 | 33917 89.90 | 4.37 655 51.8
01:02 33977 89.88 4,35 715 47.5

02:02 | 34037 89.80 h.27 775 43.9

03:02 34097 89.77 .24 835 40.8

04:02 34157 89.70 L7 895 38.2

05:02 34217 89.54 4.0l 955 35.8

06: 02 34277 89.51 3.98 1015 33.8

07:02 34337 89.49 3.96 1075 31.9

09:15 | 34470 | 89.3%4 3.81 1208 28.5

10:20 | 34535 89.28 | 3.75 1273 27.1

11:51 34626 89.23 3.70 1364 25.4

12:50 | 34685 89.26 3.73 1423 24 .4

14: 45 34800 89.14 3.61 1538 22.6

16:22 34897 89.10 3.57 1635 21.3

17:55 34990 89.08 3.55 1728 20.2

19:48 | 35103 89.11 3.58 1841 19.1

21:07 35182 89.14 3.61 1920 18.3

22:32 35267 89.13 3.60 | 2005 17.6

Nov 26/80| 00:02 35357 89.10 3.57 | 2095 16.9
01:32 35447 89.18 3.65 2185 16.2

09:05 35900 89.03 3.50 | 2638 13.6

14:00 | 36195 88.99 | 3.46 | 2933 2.3

16: 00 36315 88.99 3.46 3053 11.9

Nov 27/80} 10:52 37447 88.22 2.69 4185 08.9
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BROWNN, ERDMVIAN & ASSOCIATES LTD.
NOATH VARNCOUNVEA BAITISH COLUMBLS,

PROJECT

WESTERN MINES LTD. R-190

Piezometer 416, r=766 ft pace

.

ELAPSED |DEPTH TO| RATE DRAW-  [CORRECTED
DATE TIME TIME \EATE}!: 8 l:é(;.:M DOWN DRAW- REMARKS
N a = 0 rs (ft) DOWN
Nov 1/80} 09:30 100.16 BEA PROBE (BDRX)
Nov 1/80 | 09:33 100.62 M-SCOPE~
TEST START 10:45
Nov 1/80 33 101.72 1.10 1.12
52 101.7h 1.12 1.35
66 101.95 1.33 1.37
12:30 105 102.15 1.53 1.59
13:14 149 102.18 1.56 1.64 OLYMPIC PROBE
13:46 181 102.23 1.61 1.71 OLYMP1C PROBE
14:11 206 102.35 1.73 1.84 M~SCOPE~FULL DEFLECTION
14:53 248 102.38] 1.76 1.89
15:47 302 102.45 1.83 1.99
16:33 348 102.50 1.88 2.05
16:59 374 102.53 1.91 2.09
17:43 18 102.57 1.95 2.14
18:38 473 102.60 1.98 2.21
20:15 570 102.49 1.87 2.15
22:06 681 102.69 2.07 2.36
23:26 761 102.72 2.10 2.40
Nov 2/80| 00:34 829 102.77 2.15 2.46
01:31 886 102.75 2.13 2. 44
02:33 968 102.85 2.23 ©2.53
05:16 111 102.91 2.29 2.58
06341 1196 102.83 2.21 2.49
09:09 1344 102.81 2.19 2.43
10: 42 1437 102.95 2.33 2.54
12:22 1537 102.98 2.36 2.55 ,
13:15 1590 103.02 2.40 2.56 FULL DEFLECTION
16:04 1759 103.12 2.50 2.58
17:47 1862 103.18 2.56 2.59
19: 41 1976 103.58 2.96 2.95
21:59 | 2114 103.57 2.95 2.88
Nov 3/80| 00:26 2261 103.76 3.14 3.01
03:05 2420 103.88 3.26 3.08
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WESTERN MINES LTD. R-190
Piezometer 416, r=766 fto c¢ 2

BRDWN, ERDMAN & ASEOCIATES LTD. PROJECT
NORTH VARCOUNVE R, BEITIGH COLUMERA.

ELAPSED |DEPTH TO RATE DRAW- CORRECTED
DATE TIME TIME WATER O uscerm DOWN DRAW- REMARKS

minuTes D w1 8 & | () DOWN
Nov 3/80 | 08:32 2747 103.90 3.28 3.01
11:32 2927 103.85 3.23 2.93
15:07 3082 103.86 3.24 2.93
18:02 | 3317 104,16 ] 3.54 3.23

21:10 3505 104,08 3.46 3.17 _

Nov 4780 00:27 | 3702 104.00 3.38 3.14 | POOR READINGS
04:02 3917 103.99 3.37 3.18 -
07:20 5115 1 103.99 3.37 3.24

12:31 4426 105.00| - 3.38 3.33
17:57 4752 104.10 3.48 3.48
22:45 5040 104.25 3.63 3.63
Nov 5/80] 03:15 5310 104.31 3.69 3.69
07:15 5550 104.45 3.83 3.81
13:34 5929 104.5 | 3.88 3.83
17:46 6181 104.52 3.80 3.72
23:14 6509 | 104.78 4,16 k.05
Nov_ 6/80] 04:25 6820 104.68 4.06 3.95
09:13 7108 104,59 3.97 3.86
14:37 7432 104.85 4.23 412
20:27 7782 104.70 h.08 %.00
Nov 7/80| 00:12 8007 104.76 boik .10
05:10 8305 104.68 | 4.06 4.09
15:45 8940 10k.65 4.03 %.22
20:02 9197 104.60 3.98 | 4.19
Nov 8/80! 01:08 9503 104.65 . 'l 4.03 L .23
06:10 9805 104.66 4,04 L.21
11:10 | 10105 105.00 4.38 5.53
16:26 | 10421 104.99 L.37 L. 48
21:10 | 10705 104.99 k.37 .45
Nov 9/80} 02:10 | 11005 | 105.01 k.39 k. L0
07:17 | 11312 104.95 4.33 k.28
11:50 | 11585 105.20} . 4.58 L L6
17:25 | 11920 105.50| k.88 4.69
. 22:25 12220 105.40 k.78 L 55
Nov 10/80] 03:06 12501 105.35 ] b.73 b 15
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WESTERN MINES LTD. R-190

s;:ﬁ:;ﬁ:::ﬂ:r;jsocmTEs LTD. FrROJECT Piezometer 416, r=766 ft ... 3
ELAPSED |DEPTH TO RATE DRAW- CORRECTEL
DATE TIME TIME WATER O uscrm DOWN DRAW- REMARKS

MINuTES B W B (FY) DOWN
Nov 10/80| 07:i1 12776 105.30 L. 68 4,36
13:25 | 13120 | 105.75 5.13 %.78
17:50 | 13375 | 105.82 5.20 L .86
23:10 | 13705 | 105.50 4.88 4.60
Nov 11/80| 04:10 14005 105.60 k.98 L. 74

10:23 | 14378 | 105.60 4.98 5.78 AFTER PUMP SHUT DOWN
14:07 | 14602 | 105.88 5.26 5.07
18:05 | 14840 | 105.84 5,22 5.03
Nov 12/80} 00:07 | 15202 | 105.63 5.01 L.78
05:08 | 15503 | 105.70 5.08 4.81
09:00 | 15735 | 106.12 5.50 5,20
13:38 | 16013 | 106.29 5.67 5.32
17:02 | 16220 | 106.13 5,51 5.11
Nov 13/80} 01:09 16704 105.83 5.11 L, 68
' 06:10 17005 105.90 5.28 4,88
10:47 | 17282 106.16 5.54 5.19
16:07 | 17602 105.97 5.35 5.07
21:08 | 17903 | 105.88 5.26 5.07
Nov 14/80) 02:12 | 18207 | 105.92 5.30 5.18
07:10 | 18505 | 106.10 5.48 5.37
11:52 | 18787 | 106.25 5.63 5.37
16: 41 19076 | 106.37 5.75 5.39
22:08 | 19403 | 106.10 5.48 5.07
Nov 15/80) 03:10 | 19705 | 106.40 5.78 5.34
07:38 | 19973 | 106.10 5.48 5.00
14:00 20355 106.64 6.02 5.52
17:42 20577 106.71 6.09 5.58
23:07 | 20902 [ 106.80 6.18 5.71
Nov 16/80] 0h4:10 | 21205 | 106.14 5.52 5.17
09:02 | 21497 | 106.36 5,74 5.58
13:52 | 21787 | 106.33 5.71 5,72
19:40 | 22135 106.00 5.38 5.54
Nov 17/80| 00:07 | 22402 | 105.80 5.18 5.42
04:07 | 22642 | 105.70 5,08 5.36
08:53 | 22928 | 106.00 5.38 5.67




WESTERN MINES LTD. R-190
Piezometer 416, r=766 ft

BROWN, ERDNMAN & ASSOCIATES LTD. ,-PROJECT
NORTH VANCOUWVER. BATIESH COLLWERA

b

PAGE

ELAPSED [DEPTH TO RATE DRAW- CORRECTED
DATE TIME TIME WATER O uscerm DOWN DRAW- REMARKS
miNUTES D W | B | (ft) DOWN
Nov 17/80 | 14:55 23290 106.26 5.64 5.87
20:05 | 23600 106.00 5.38 5.53
Nov 18/80 | 01:06 23901 106.20 5.58 5.65
‘ 06:06 | 24201 | 106.22 5.60 | 5.57
10:45 | 24480 | 106.61 5.99 5.90
15:56 24791 106.66 6.0h 5.93
21:04 | 25099 106. 30 5.68 5.57
Nov 19/80] 02:07 | 25402 106.30 5.68 5.60
07:10 25705 106.20 5.58 5.46
12:51 26046 106.50 5.88 5.69
16:58 | 26293 | 106.45 5.83 5.60
22:06 | 26601 106. 40 5.78 5.54
Nov 20/801 03:06 26901 106.60 5.98 5.78
09:02 | 27257 106.58 5.96 5.90
13:35 | 27530 106.70 1 6.08 6.12
23:13 | 28108 | 106.60 5.98 6.18
Nov 21/80| ok:17 | 28412 106.50 5.88 6.09
09:03 28698 106.55 5.93 6.09
13:40- | 28975 106.65 | 6.03 6.1k
19:50 293465 106.65 6.03 6.01
Nov 22/80| 00:14 | 29609 106.60 5.98 5.85
05:15 | 29910 | 106.50 | 5.88 5.65
10:13 | 30208 107:05 6.43 6.16
20:12 30807 106.80 6.18 5.99
Nov 23/80{ 01:25 31120 106.90 |1 6.28 6.17
06:10 31405 106.80 6.18 6.06
12:46 | 31801 107.20 6.58 6.31
18:18 32133 107.16 6.54 6.19
21:20 | 32315 107.20 6.58 6.19
Nov 24/80| 02:20 | 32615 107.20 6.58 6.18
12:50 | 33245 107.15 6.53 6.24
PUMPING FINISHED AT
13:07 (NOVEMBER 24/80)
NO RECOVERY ON THIS HOLE.
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BROWRN, ERDMAN & ASSOCIATES LTD.
NOATH VANCOUVER BRYTISH COLURMELA

PROJECT

WESTERN MINES LTD. R-1390

Piezometer 621, r=2114 ftpace

A

ELAPSED |DEPTH TO RATE DRAW- CORRECTE
DATE TIME TIME WATER 0O uvserm | DOWN DRAW- REMARKS
, wwores | 000 1 B M | (FE) DOWN
Nov 1/80]| 08:52 82.15 1. BEA PROBE (BDRX)
08:55 70.85 2. BEA PROBE (OB)
Nov 1/80| 08:58 81.90 1. WELL SOUNDER {BDRX)
09:00 70.75 2. WELL SOUNDER (0B)
' TEST START 10:45
12:33 108 82.58 0.68 0.74
13:56 191 82.67 0.77 0.87
15:00 255 82.73 0.83 ¢.97
15:55 310 82.87 0.97 1.13
16:36 351 82.85 0.95 1.12
17:07 382 82.85 0.95 1.12
17:50 425 82.86 0.96 1.16
18:47 4,82 82.86 0.96 1.20
21:56 671 83.30 1.50 1.69
22:13 688 83.03 1.13 1.42
23:35 770 83.06 i.16 1.47
Nov 2/80| 00:42 837 83.08 1.18 1.49
01:39 894 83.13 1.23 1.54
03:02 977 83.15 1.25 1.55
05:25 1120 " 83.22 1.32 1.6
06:50 | 1205 83.22 1.32 1.60
09:21 1356 83.24 1.34 1.57
10:51 1446 83.31 1.41 1.62
12:30 1545 83.40 1.50 - 1.68
13:20 15385 83.48 1.58 1.7k
16:10 1765 83.68 1.78 1.86
17:55 | 1870 83.80 1.90 1.92
19:17 1952 83.83 1.93 1.92
21:52 2107 83.88 1.98 1.91
Nov 3/80| 00:20 2255 84.03 2.13 2.01
02:57 2412 84.10 2.20 2.03
08:22 2737 84.26 2.36 2.10
11:24 2919 84.33 2.43 2.14
18:12 3327 84.62 2.72 2.




prosect WESTERN MINES LTD. R-190

BROWN, EADMAN & ASSOCIATES LTD. |

OEIT v ANCOUVER BT CLLsEnn Piezometer 621, r=2114 ftpace .2
ELAPSED |DEPTH TO| RATE DRAW- CORRECTE&
DATE TIME TIME WATER O uscrm DOWN DRAW~ REMARKS

wowerss |30 F R | (Ft) DOWN
Nov 3/80] 21:18 3513 84.55 2,65 2.36
Nov 4/80[ 00:36 3711 84.6] 2.71 2.47
12:40 4435 84.75 2.85 2.80
18:07 L762 84.76 2.86 2.86
22:54 | 5049 84.66 2.76 2.76
Nov 5/801 ©3:23 | 5318 84.72 2.82 2.81
07:22 5557 84.76 2.86 2.84
13:55 5950 84.86 2.96 2.91
17:54 6189 85.06 3.16 3.08
22:47 | 6482 85.06 3.16 3.05
Nov 6/80} 03:52 | 6787 85.07 3.17 3.06
08:20 | 7055 85.12 3.22 3.11
20:37 | 7792 85.28 3.38 3.30
Nov 7/80{ 00:20 | . 8015 85.28 3.38 3.34
' 04:20 | 8255 85.20 3.30 3.31
09:25 | 8560 85.22 3.32 3.42
15:52 | 8947 85.14 3.2 | 3.43
20:08 | 9203 85.20 3.30 3.5)
Nov 8/80{ 01:15 9510 85.27 3.37 3.57
06:18 | 9813 85.21 3.31 3.48
11:17 10112 85.31 3.41 3.56
16: 31 10426 85.36 3.46 3.56
21:16 | 10711 85.48 3.58 3.66
Nov_ 9/80| 02:18 | 11013 | 85,55 3.65 3.66
07:27 | 11322 85.59 3.69 3.64
11:51 | 11586 85.69 3.79 3.67
17:35 | 11930 85.82 3.92 3.73
22:31 | 12226 85.97 4.07 3.84
Nov. 10/80] ©03:13 | 12508 86.14 L. 24 3.96
07:57 | 12782 | 86.00 5.10 3.78
13:31 | 13126 86.04 4,14 3.79
17:45 | 13380 | 86.12 h.22 3.88
23:20 | 13715 86.10 4,20 3.92
Nov 11/80| 04:06 | 14001 86.22 4.32 4.08

09:54 14349 85.98 4.08 3.88 AFTER PUMP SHUTDOWN
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BROWN, ERDMAN E ASSDCIATES LTD.
FIOAITH VANCOUVEAL BETIEH COLUNMER,

4

PROJECT WESTERN H = 90
Piezometer 621, r=2114 ftp,.q,

3

ELAPSED |DEPTH 10O RATE DRAW- CORRECTE$
DATE TIME TIME WATER O uscrm DOWN DRAW- REMARKS
miNuTES RN B | (Fe) DOWN
Nov 11/80| 14:15 14610 86.12 k. 22 L, 22
18:10 14845 86.18 4,28 4.09
Nov 12/80{ 05:15 15510 86.45 4,55 4,28
09:05 -] 15740 86.37 4 47 4,17
13:45 16020 86.46 4,56 4.2}
17:10 | 16225 86. 42 4,52 412
Nov 13/80| 01:15 16710 86.42 k. 52 4.09
| 06:17 | 17012 86.53 h.63 4.23
10:52 17287 86.51 4,61 L.26
16:05 17600 86.41 4.5] 4.23
21:13 17908 86.38 4,48 4.29
“Nov 14/80} 02:18 18213 86.55 4,65 4,53
07:18 18513 - 86.58 4.67 L.56
11:57 18792 86.67 4.77 4.50
16:47 | 19082 86.72 4.82 i.h6
22:15 19410 86.70 L4.80 4.39
Nov 15/80| 03:18 19713 86.78 L. 88 L. 44
07:44 199793 86.87 4.97 4,49
14:05 | 20360 86.85 4.95 k.45
17:50 | 20585 86.95 5.05 4, 54
23:14 20909 87.30 5.40 L.93
“Nov 16/80| 04:15 21210 87.02 5.12 4,77
09:07 21502 86.73 4.83 4,67
13:56 21791 86.69 4.79 4 .80
19: 48 22143 86.57 L.67 5. 84
Nov 17/80] 00:12 22407 86.40 4.50 L.74
05:13 22708 86.40 L.50 4.79
08:54 22929 86.51 L.61 4.90
15:02 23297 86.59 4.69 4,92
20:12 23607 86.62 4,72 4.87
Nov 18/80} 00:12 23847 86.60 4.70 4,77
06:12 24207 86,84 LL L.91
10:50 24485 86.98 5,08 4,99
16:00 24795 86.86 L 96 L 85
21:10 25105 86.90 5.00 4.89
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BAOWN, ERDMAN & ASSDCIATES LTD.
NORTH VANCOLVER BRI COLUNMERA

PROJECT

WESTERN MINES LTD. R-190

Piezometer 621, r=2114 ftpage _4__

ELAPSED [DEPTH TO| RATE DRAW- CORRECTED :
DATE TIME TIME \'\ifjATEFE g c:;:.:.i DOWN . DRAVW- REMARKS

minuTEs g O trs (ft) DOWN
Nov 19/80| 02:13 25408 86.98 5.08 5.00
07:18 25713 87.00 5.10 4.98
12:57 26052 87.07 5.17 5.00
17:05 26300 87.20 5.30 5.07
22:12 26607 87.25 5.35 5.1
Nov 20/80] 03:12 26907 87.15 5.25 5.05
08:55 | 27250 87.15 5.25 5.19
13:44 27539 87.10 5.20 5.23
123:20 28115 86.82 .92 5.12
Nov 21/80) 04:2h 28419 86.90 5.00 5.21
© 08:53 28688 86.93 5.03 5.19
13:34 | 28969 86.98 5.08 5.19
19:56 | 29351 87.28 5.38 5.36
Nov 22/80| 00:20 29615 87.26 5.36 5.23
05:21 29916 87.43 5.53 5.30
10:17 30212 87.45 5.55 5.28
_ 20:20 30815 87.32 5.42 5.23
Nov 23/80| 01:32 | 31127 87.41 5.51 5.40
06:16 31411 87.37 5.47 5.35
12:55 31810 87.36 5.46 5.19
18.24 32139 87.56 5.66 5.11
21:25 32320 87.65 5.75 5.36
Nov 24/80) 02:30 32625 87.57 5.67 5.30
07:23 32918 87.50 5.60 5.28

12:3) 33226 87.66 5.47 BEFORE SHUTDOWN

5.76

SHUTDOWN 13:07

(33262 MINUTES)

RECOVERY DATA FOLLOWS
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BRDOWN, ERDMAN & ASSDCIATES LTD.
NOATH VANCOUVER, BEITEH COLUNMELA

. PROJECT

WESTERN MINES LTD. R-190

Piezometer 621, r=2114 ftpace _5

ELAPSED |DEPTH 70O : RESIDUAL '
DATE TIME TIME WATER t DRAW- t/t REMARKS
MiNUTES 2 o DOWN

-------------------------- RECOVERY4~-=—nmnmdmmmmae
Nov 24/80| 14:11 | 33326 87.10 64 5.20 | 520.7
16:04 | 33439 86.79 177 | 4.89 | 188.9
17:32 33527 86.55 265 4L.65 126.5
20:10 33685 86,41 423 4.51 79.6
21:22 | 33757 86.08 no5 | 4.18 68.2
22:24 | 33819 86.39 557 k.49 60.7

23:23 | 33878 86.22 616 4,32 54,997
Nov 25/80{ 00:23 | 33938 86.13 676 4.23 50.2
' 01:23 | 33998 86.15 736 4.25 46.2
02:23 | 34058 86.09 796 5.19 42.8
03:23 | 34118 85.94 856 L, 04 39.9
04:23 34178 85.83 916 3.93 37.3
05:23 34238 85.76 976 | 3.86 35.1
06:23 34298 85.67 1036 3.77 33.1
07:23 34358 85.67 1096 3.77 31.3
09:00 | 34455 85.64 | 1193 3.7k 28.9
10:09 | 34524 85.60 | 1262 3.70 27.4
11:38 | 34613 85.55 | 1351 3.65 25.6
12:34 34669 85.51 1407 3.61 24,6
14:29 | 34784 85.43 | 1522 | 3.53 22.9
16:08 - | 34883 85.36 1621 3.46 21.5
17:41 | 34976 85.36 | 1714 3.46 20.4
19:30 | 35085 85.35 | 1823 3.45 19.2
21:00 | 35175 85.35 | 1913 3.45 18. 4
22:55 | 35290 85.50 | 2028 3.60 17. 4
Nov 26/80| 00:2k | 35379 85.69 | 2117 2.79 16.7
01:50 35465 85.30 2203 3.40 16.1
09:52 | 35947 85.39 | 2685 3.49 13.4
13:47 | 36182 85.38 | 2920 | 3.48 12.4
16:25 | 36340 85.40 | 3078 3.50 1.8
Nov 27/80] 10:15 37410 84. 49 4148 3.59 9.0
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WESTERN MINES LTD. R-190

BROWN, EROMAN & ASSOCIATES LTO. PO NeTT X285, r=13,546 Tt page 1
RECORDER
ELAPSED |DEPTH 7O RATE DRAW- CORRECTEI
DATE TIME TIME WATER O uscerm DOWN DRAW- REMARKS
minurEs 9 w1 8o () DOWN
Nov 1/80| 08:47 76.447 TEST_START 10:45

10:45 0 76.397 STATIC WATER LEVEL
Nov 1/80) 14:56 251 76.519 0.122 0.256
' 15:56 311 76.579 0.182 0.348
17:56 431 76.679 0.282 0.483
20:55 610 76.8&9 0.452 0.747
01:04 | 859 | 76.979 0.582 0.890
“Nov 2/80| O4:04 1039 77.109 0.712 1.007
06:01 1156 77.229 0.832 1.120
10:01 1396 77.379 0.982 1.196
12:01 1515 77-479 1.082 1.276
14:08 1643 | 77.579 1.182 1.316
20:07 2002 77.929 1.532 1.505
Nov 3/80} 03:07 2422 78.199 1.802 1.623
08:36 2751 78.429 2.032 1.764
16:03 3198 78.550 2.153 1.832
21:00 3495 78.690 2.293 2,005
Nov 4/80 | 08:55 4210 78.710 2.313 2.206
17:54 4739 78.740 2.343 2.332
Nov 5/80 | 01:35 5209 78.860 2.463 2.5463
08:55 5650 78.974 2.577 2.550
15:53 6068 79.07h 2.677 2.610
23:50 6545 79.244 2.847 2.7%0
Nov 6/80 [ 09:46 714 79.370 2.973 2.866
19:36 7731 79. 460 3.063 2.976
Nov 7/80 | 03:25 8200 79.460 3.063 3.063
08:47 8522 79.400 3.003 3.083
17:10 9025 79.380 2.983 3.186
Nov 8/80 | 01:04 9499 79.480 3.083 3.284
08:58 9973 | 79.548 3.151 3.31h
18:50 10565 79.720 3.323 3.403
Nov 9/80 | 05:42 11217 79.880 3.483 _3.456
13:50 11705 80,040 3.643 3.496
22:38 12233 80.240 3.843 3.616
. Nov 10/80 | 01:21 12396 80.340 3.943 3.683
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WESTERN MINES LTD. R-190

SN A S ASReCATER LT T el 25, 13,506 Ft pace 2
RECORDER
. ELAPSED [DEPTH TO RATE DRAVW- CORRECTED
DATE TIME TIME %ATEFE EJ] t:;(;,:‘u DOWN DRAW"‘ REMARKS
MinuTEs O 8 irs (ft) DOWN
Nov 10/80| 16:01 | 13276 | 80.417 4.020 3.696
21:10 | 13585 | 80.465 : 4.068 3.774
Nov 11/80] 03:07 | 13942 | 80.488 | b.09) 3.845
09:04 | 14299 | 80.483 4.086 | 3.885
18:01 | 14836 | 80.503 |. 4.106 3.919
-Nov 12/801 02:58 15373 80.683 _ 4.286 4.067
09:20 15755 80.753 L.356 4.048
| 17:14 | 16229 | 80.833 L 436 4.035
“Nov 13/80} 01:08 | 16703 | 80.893 4,496 4.068
08:50 | 17165 | 80.827 | w30 %.055
17:44 {17699 | 80.777 4,380 5.112
Nov 147801 02:38 | 18233 | 80.797 4.500 4.280
11:32 | 18767 | 80.897 4.500 4,232
20:26 19301 81.043 L.646 L 269
Nov 15/80| 03:21 19716 81.168 L7171 4,329
09:17 | 20072 | 81.238 h,841 4.357
18:21 | 20616 | 81.268 4,871 | k4.362
Nov 16/80| 03:25 | 21160 | 81.253 | L.856 4.503
11:28 | 21643 | 81.107 L.710 4.576
. 18:31 22066 80.897 4,500 L, 655
Nov 17/80| 02:34 | 22549 | 80.807 4.410 b, 664
09:25 22960 80.827 4 430 L.724
21:24 | 23679 | 80.977 ' 4,58 h.714
Nov 18/80] 09:17 | 24392 | 81.177 L. 780 4.700
_ 21:11 | 25106 | 81.307 4.910 | 4.803
Nov 19/80| 09:04 | 25819 | 81.352 4,955 | 4.821
21:00 | 26535 | 81.522 5.125 4.887
Nov 20/80} 08:55 27250 81.442 5.045 4.978
20:51 | 27.966 | 81.302 %.905 5.026
Nov 21/80| 08:46 | 28.681 | 81.221 L. 824 4.985
20:39 | 29394 | 81.48] 5,084 5.044
Nov 22/80| 08:39 | 30104 | 81.651 5,254 5.000
20:28 | 30813 | 81.691 5,294 5.107
Nov 23/80] 08:17 | 31522 | 81.651 5.25h 5.107
15:48 31983 81.828 | 5.431 5.096
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WESTERN MINES LTD., R-190

BROWN, ERDMAN & ASSOCIATES LTD. PROJECT
PNOFTH VARNCDUVER, BFFTISH COLUMEL, we” X-25, r=13,546 ft PAGE 3
RECORDER
ELAPSED |DEPTH TO RATE DRAW- CORRECTEN
DATE TIME TIME WATER O vserm | DOWN DRAW- REMARKS
| wwors |5 U | gane | (ft) DOWN |
Nov 23/80| 23:56 32471 81.988 5.591 5.198
Nov 24/80| 10:50 | 33125 | 81.976 5.579 5,285
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APPENDIX 3

CHEMICAL ANALYSES OF GROUNDWATER
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- " 1650 PANDDRA STREET, VANCOUVER, B.C. V5L L6 » TELEPHONE 254-7278 « TELEX 04- 54210
-

REPORTED T0 BROWN, ERDMAN & ASSOCIATES LTD. W/0 RO. W-801105-001
— 1409 BEWICKE AVENUE DATE DECEMBER 12, 1980
_ NORTH VANCOUVER, B.C. , ’ P.O.

i ' File No: 8729D
ﬁATTENTION MR. RICHARD VOGWILL

~. GAMPER TYPE WATER

' PREPARATION TOTAL

We have tested the sample of water submitted by you on

— November 5, 1980 and report as follows:

! SAMPLE IDENTIFICATION:

_ :

The sample was submitted in a plastic bottle labelled:

. Western Mines

) Nov. 1/80

» Pump Test @500 min.

— METHOD OF TESTING:

i The analyses were carried out in accordance with

— procedures described in "Laboratory Manual for the

Chemical Analysis of Water, Wastewater, Sediments and

Y Biological Materials (2nd Edition)" published by the
L Government of B.C., Ministry of the Environment,
- Water Resources Services, 1976.
» RESULTS OF TESTING:
. {on the following page)'
= ( ‘CAN TEST LTD. -
I Sl -" b
L -

| " Judi M. Mitchell, B.Sc.,
f i Chemist
j;ll B

o

T
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