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APPENDIX A

Seismic Study.



SEISMIC GROUND MOTION ESTIMATES
ANVIL RANGE MINING COMPLEX
FARO, YUKON

Introduction

Closure plans for the Anvil Range Mining Complex, Faro, Yukon require consideration of the
ability of water storage dams and tailings embankments to withstand seismic ground motions.
Probabilistic estimates of seismic ground motions corresponding to selected return periods (or
probabilities of exceedance) were made at the site. The following describes the criteria for es-
timation of ground motions, the estimation procedure, and presents the results.

Criteria for Ground Motion Estimation

The Canadian Dam Safety Association Dam Safety Guidelines (CDSA, 1985, Section 5.0)
specify the following criterion for estimation of the ground motions:

¢ Dams shall be designed and evaluated to withstand ground motions asso-
ciated with a Maximum Design Earthquake (MDE), without release of the
reservoir.

e Selection of the MDE for a dam shall be based on the consequences of dam
failure.

The above criterion was developed for application to water storage dams. However, Section
11.0 of the Guidelines specify that tailings dams shall meet the same requirements. The last
sentence above implies that the MDE ground motions should increase with increasing severity
of the consequences (or risks) associated with failure of dams or embankments. Table 5-1 of
the Guidelines provides specific criteria for derivation of MDE ground motions. A copy of this
table is given below.

The description of consequence categories is given in Section 1.4 of the Guidelines. in the
case of the Anvil Range Mining Complex, failure of the dams or embankments could result in
release of acid water and tailings and considerable damage to the river environment and fish-
eries. Such consequences are considered “Very High® and therefore the average retumn period
of ground motions derived by a probabilistic method should be 10,000 years.
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USUAL MINIMUM CRITERIA FOR DESIGN EARTHQUAKES
(from Table 5-1 of CDSA, 1995)

Consequence MAXIMUM DESIGN EARTHQUAKE (MDE)
Category Probabilistically Derived
Deterministically Derived Average Return Period
(vears)
Very High MCE’ 10,000
High 50% to 100% MCE 1,000 to 10,000
Low - 100 to 1,000
' Maximum Credible Earthquake

Although probabilistic estimates of ground motion are made herein, a comment concerning the
term “Maximum Credible Earthquake” and deterministic estimates is in order. The MCE is basi-
cally an earthquake magnitude. In the Guidelines, the MCE is defined as the largest reasona-
bly conceivable earthquake that could occur under the presently known or interpreted tectonic
framework. Once the magnitude of the MCE is determined, ground motion attenuation rela-
tionships or previously recorded strong motion accelerograms due to earthquakes having
magnitudes similar to the MCE may be used to estimate MCE ground motions. However, the
estimation of MCE magnitude requires a high degree of physical and seismological under-
standing of the tectonic framework and the identification of specific earthquake sources
(faults). Such an understanding is not available in most parts of Canada and the identification
of sources is usually not possible. Thus, in the above table, the apparent relationship between
MCE ground motions and ground motions corresponding to a 10,000 year return period is
vague. Much of the vagueness results from attempting to define the word “credible”. Experi-
ence in the United States shows that the definition can depend heavily on different seismologi-
cal interpretations and even involve societal issues. For this reason the term “maximum magni-
tude” is preferable, i.e., the issue of credibility is avoided. In Canada, the maximum magnitude
is typically based on a combination of historical seismicity and what is known of the tectonic
framework. In most areas, including the Yukon, the maximum magnitude cannot be associated
with any particular source.

W. Scott Dunbar, Ph. D., P. Eng. P-1004b
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Ground Motion Estimation Methodology

A probabilistic method was used in which the annual rates of exceeding particular values of
ground motion are estimated. A brief description of the methodology is given in the following
paragraphs. The method used is similar to that used by the Geological Survey of Canada
(GSC) to compute values of seismic ground motion for the National Building Code of Canada.

A basic component of a quantitative seismic hazard analysis is a model of ground motion af-
tenuation. Ground motion attenuation equations describe the amplitude of ground motion as a
function of earthquake magnitude, M, and distance, R. Such equations show that to obtain a
ground motion value, y, at a site, an earthquake of magnitude m at a distance r has to occur.
The ground motion y would be exceeded if the magnitude exceeds m (M>m) or the distance is
less than r (R<r) and would not be exceeded if the magnitude is too small (M<m) or the earth-
quake is too far away (R>r). The task of probabilistic seismic hazard analysis is to determine
the annual rate at which exceedances of the ground motion y occur (i.e., the annual rate of
scenarios M>m and R<r). For example, in most regions of Canada where seismic activity is
low, the annual rate of exceeding ground motion amplitudes of engineering interest (peak
ground accelerations of 0.05g or greater) may be 0.002/year. The average return period of
ground motion exceeding 0.05g is approximately the reciprocal of the exceedance rate, i.e.,
500 years.

Probabilistic seismic hazard analysis also requires a seismic zonation which defines areas or
zones having uniform tectonics and/or seismological characteristics in which earthquakes are
assumed to occur at a uniform rate. The rate at which a particular magnitude is exceeded is
given by a magnitude recurrence relationship for the zone. Such relationships are derived from
historical observations of earthquakes in the zone. The magnitudes of the earthquakes are
limited to values below a maximum magnitude estimated by an assessment of the historical
seismicity and tectonic framework of the zone. The geometry of a zone may range from an in-
dividual fault to a polygonal area. Since seismic activity in most parts of Canada is diffuse and
not related to particular faults, seismic zonations in Canada are typically polygonal in nature.
Thus, a seismic zonation allows the rates of earthquake occurrences to be estimated and ai-
lows definition of the location of earthquakes with respect to the site in question.

To compute the rates of exceeding a particular value of ground motion, the analysis considers
possible combinations of magnitude and distance which lead to exceedance of that value. This
can be done by random sampling of the magnitude recurrence relationship in each zone and
by random location of earthquakes within the zones. (This random sampling is referred to as
Monte Carlo analysis.) The attenuation relationship is then used {o compute the ground motion
corresponding to each magnitude-distance combination. The rates of exceedance of particular

W. Scott Dunbar, Ph. D, P. Eng. P-1004b
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ground motion values are computed by simple counting. A computer program, called McHaz-
ard, was written to perform these calculations.

Ground Motion Estimates at Faro

A recent GSC Open File report describes the development of new seismic hazard maps of
Canada (Adams et al, 1996). Two seismic zonations are proposed for Canada: the H (for His-
torical) and the R (for Regional). Each of these zones is assumed to be an equally valid inter-
pretation of the seismological observations and data. The H and R zonations for western Can-
ada as well as the location of Faro are shown on Figures 1 and 2, respectively.

The following zones were used to estimate ground motion at Faro:

H Zonation R Zonation
MCK - Mackenzie Moun- | MMB - Mackenzie Mountains
tains
SYT - Southern Yukon SQY - Southem Yukon

Other zones are considered to be too distant to have much effect on the ground motion at
Faro. Zone geometries, parameters of the magnitude recurrence equation, and maximum
magnitudes for each zone were obtained from the Open File report. Probabilistic estimates of
peak ground acceleration were then made for each zonation.

The attenuation relationship used by GSC for western Canada is that derived by Boore et al
(1993). This relationship computes peak ground acceleration on a rock site given earthquake
magnitude and distance from the site. The relationship was derived using strong motion data
recorded in California and it is assumed that the relationship describes ground motion attenua-
tion in western Canada (where no data are available). From the point of view of seismic wave
propagation, the structure of the two regions is similar, (i.e., mountainous terrane composed of
geologically young rocks) and it is reasonable to assume that ground motion attenuation is
similar in both regions.

The resulting seismic hazard curves, which relate values of peak ground acceleration fo ex-
ceedance probability or return period, are shown in Figure 3. The approach recommended by
GSC is to adopt the larger estimate. Thus, if the selected retum period is 10,000 years, the
curve for the R zonation should be used. From this curve the peak ground acceleration corre-
sponding to a 475 vear return period is approximately 0.05g and that corresponding fo a
10,000 year return period is approximately 0.13g. Note that these values apply to rock sites.

W. Scott Dunbar, Ph. D, P. Eng. P-1004b



Seismic Ground Motion Estimates Page 5
Anvil Range Mining Complex, Faro, Yukon

The Tintina Fault

Figure 4 shows the locations of earthquake epicenters recorded in southwestern Yukon during
1980-1991. This figure is taken from a paper by Lowe et al (1994) who discuss geological and
geophysical data used to interpret the tectonics and geology of the region. Seismic activity in
the region is concentrated in southwestern Yukon and there is a general decrease in activity to
the northeast. Of particular interest is seismic activity along the Tintina fault which is close to
Faro. Numerous small (M<4) events occur west of the fault, while immediately east of the fault
there is little seismic activity. There is little seismic activity along the trace of the fault. This is
consistent with the geophysical data presented by Lowe et al (1994) which show that the fault
separates two regions with distinct physical properties: a relatively homogeneous region to the
northeast and a more heterogeneous region to the southwest in which considerable strain is
built up and sometimes released as earthquakes.

The offsets of major geological features along the fault indicate that about 450 km of dis-
placement has occurred on the fault since Late Cretaceous time (70 million years ago). How-
ever, there is no evidence of more recent dispiacement along the Tintina fault and the fault is
not included as an earthquake source zone in either the H or R zonations given in the GSC
report, i.e., the fault is not considered active and no maximum magnitude has been defined for
the fault. Thus, it is unrealistic to consider a deterministic estimate of seismic ground motion at
Faro in which an earthquake is assumed to occur on the Tintina,
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Figure 2
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Figure 3
Seismic Hazard Curves

Faro, Yukon
001 — et ; . . 100
Legend
a——a H Zonation + 200
O0——0 R Zonation
\ {300
3
E \ 1400
8 0.002 A 1300 @
o ‘\ 1 &
¢ P
44 4 Ras)
s \ ~ <
o N\ J ‘E
= 0.001 - 1000 S
= L -
2 g
I s
£
- 42000
=
=
=
< 4 30600
\ 1 4000
2e-4 | ;\o 1 5000
le-4 — '\'a So——1 10000
0 0.05 0.1 0.15
Peak Ground Acceleration (g)
RGC Report No. 033001/3 Robertson GeoConsultants Inc.

January 1987



Figure 4
Earthquake Epicenters Recorded in
Southwestern Yukon During 1980 - 1991.
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Appendix B
Processing of Surface Hydrology Data

A study was undertaken fo characterize the hydrology of the streams in the vicinity of the Anvil
Range Mining Complex. The focus of this study was to estimate the monthly flows which
actually occurred in the minesite streams during the six-year period from January 1990 o
December 1895. These estimated flows were required as the primary input to the historical
water balance analysis, as described in Section 6.1 of the main report.

in preparing the hydrology study, the singie largest task was the processing of flow data. This
primarily involved: converling water level data to equivalent discharge rates; patching data gaps
within streamflow records; and, extending the length of short streamflow records. This appendix
documents much of the work carried out under this task. Section B.1 describes the processing of
the regional data collected at the govermnment streamflow gauging stations while Section B.2
serves a similar function for the site-specific data collected at the minesite. The readeris
referred to Sections 3.7 and 6.1 of the main report for the results and conclusions of the
hydrology study.

1.0 Processing of Government Data

The Water Survey of Canada (WSC) and the Department of Indian Affairs and Northemn
Development (DIAND) each operate a network of streamflow gauging stations in the Yukon.
These two nefworks were reviewed to identify stations which could provide important data for the
minesite hydrology study. From this review, a total of nineteen stations were selected, sixteen
from the WSC network and three from the DIAND network. Table B1 provides details of these
stations while Figure B-1 shows the outlines of their catchment boundaries.

Most of the government stations listed in Table B1 were operated on a year-round basis and
possessed long periods of record. Processing of the data for these parficular stations was a
straightforward task, involving nothing more than importing the monthly flow record of each

station into a spreadsheet and then computing averages.

Some stations, however, were operated for only a short period or had records which contained
gaps of missing data. The value of these stations o the current hydrology study was significantly
improved by "patching” their streamflow records (l.e., infilling the gaps or extending the length of
record with estimated flows). The method adopied to paich the records involved correlation with
a nearby streamflow station. The implementation of the method was broken down into four
broad steps. Firstly, a preliminary selection process was undertaken. For each station to be
patched, i.e. each "target” station, a search was made of all possible candidate stations that
could be used as a “control” (j.e., a station which provided the required independent data for the
comrelation). Candidates were selecied on the basis that their flows were monitored ali year-
round and their period of record overlapped that of the target station.

The second step in the process invoived screening the candidates to identify the most suitable

control station. To accomplish this, the dally streamnflow records of the target station and all the
candidate stations were imporied into a spreadsheet program (EXCEL 5.0). For each candidate
station, the statistical module of the spreadsheet was used to fit a regression curve between the

RGC Report No. 03300173 Robertson GeoConsultants Inc.
January, 1867
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overlapping sets of data from the target station record (dependent variable) and from the
candidate station record (independent variable). The candidate station yielding the highest
correlation coefficient was then adopted as the control.

The third step entailed using the confrol station's streamflow record and its associated regression
curve to make estimates for the missing pieces of data in the target streamflow record. These
estimates were then inserted into the appropriate position within the daily record of the target
station. The estimates were flagged with a plus sign (+) so that paiched flows could be
distinguished from the actual observed flows.

The final step was {o convert the patched daily record into a monthly record. Plus signs were
retained for the monthly records {o identify those computed monthly flows that were based on
one or more patched daily values.

The process described above was applied to the following government streamflow stations:
e Drury Creek at km 469 Robert Campbell Highway;
¢ Rose Creek below Faro Creek;
s Tay River near the mouth;
-  Blind Creek near Faro,
- Mile Creek at km 2985.8 North Canol Highway; and,
e Vangorda Creek at Faro Townsite Road.

A total of fourteen figures and six tables are presented in this appendix to Hlustrate the paiching
of the streamflow records for the six stations listed above. Table B2 presents an index to these
figures and tables. The firsi two columns of this table provide the station's ID No. and name.
The third column indicates the period over which the station operated while the fourth column
specifies the length of the patched streamflow record. (For a given station, the periods of record
shown in the third and fourth columns are not necessarily the same. When the length of the
patched record is greater than that of the observed record, this indicates the patching process
was used to extend the length of the station's streamflow receord, as well as infilling any missing
data. The reverse situation reveals that the patching process was applied to only a portion of the
complete streamflow record.)

The fifth column of Table B2 directs the reader to the figure which displays the correlation used
for paiching purposes. The sixth column references the figure which shows a comparison
between observed flows and "transposed” flows (i.e., flows which were estimated using the
comrelation). The seventh column indicates to the reader where o find a plot of the complete
daily streamflow record. Finally, the last column directs the reader to a table which contains a
listing of the patched monthly streamflow record.

Table B3 provides details of the comrelations used to patch the streamflow records of the six
government stations. Two of the palched streamflow records are discussed below fo reveal
some interesting aspecis of the patching process.

RGC Report No. 03300173 Robertson GeoConsultants inc.
January, 1887
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1.1 Blind Creek near Faro

This station is operated only during the period of open water and, accordingly, its winter flows are
missing. The daily flows measured at this station were comrelated with the flow records of several
nearby gauging stations. Of ali the correlations examined, the one between the flows of Blind
Creek and Tay River tumed out to have the highest correlation coefficient (r2=8.9€1). Figure B-8
shows a scatier piot of the coincidental data measured at these two stations. Also shown on this
figure is the regression curve fitted 10 these data. This curve is a power function and not a
straight line (i.e., the least-squares regression was performed on log-transformed data rather
than on the raw data). Two reasons exist for selecting a power function over a straight line.
Firstly, this recognizes that small streams exhibit greater variability in their flows than do large
streams (i.e., the ratio between the annual maximum and annual minimum flows is greater for a
small stream than for a large stream). As a consequence of this trend of increasing streamflow
variability with decreasing stream size (or catchment size), one would expect scatter plots for
differently-sized streams fo have a curved appearance. In particular, if the vertical axis is used
{0 represent the flows generated by & small catchment and the horizontal axis is used for the
flows from a large calchment, then the resulting relationship should exhibit a concave-upwards
form. A power function can better fit this form than can a siraight line.

The second reason for adopting a power function is to force the comrelation through the origin.
This avoids the generation of negative flow estimates during the low-flow months which could
occur with the use of a siraight line (.e., a linear regression fitted to data with a concave-upward
shape would normalily have a negative value for its intercept constant).

Figure B-8 presents the observed daily streamflow record for Blind Creek at Station 28BC004.
Superimposed on this figure is the "transposed” flow record obtained by comrelation between the
Blind Creek and Tay River flows. As can be seen, the observed and transposed flows match
remarkably well.

1.2 Rose Creek below Faro Creek

This station was installed by the Water Survey of Canada in 1968, just prior to the development
of the Faro minesite. Up to about September 1968, this station measured natural flows, or flows
which had been minimally influenced by human activity. From October 1968 to the final
discontinuation of the gauge in November 1969, the flows measured at Station 09BCO063 were
affected to some degree by the Fresh Water Reservoir on the South Fork of Rose Creek.
Station 08BC003 was located approximately 300 m below the Faro Creek confiuence and about
2 km upstream of where the Intermediate Dam has subsequently been located.

During this gauge's period of operation, the network of streamflow gauging stations in the Yukon
was sparse. Accordingly, few streamflow records were available upon which to patch the Rose
Creek data. Furthermore, all of the stations which operaled in the region were sited on large
rivers. Examination of the WSC dalabase uncovered three candidate stations which could be
used in the patching process, namely: Big Salmon River at 08AG001, Ross River at 08BAG01,
and Pelly River at 069BC001. Of these three, the data from the Pelly River was detemmined to
have the highest correlation coefficient with the Rose Creek streamfiow record. Figure B-4is a
scatter plot showing the dally flows of Rose Creek versus the coincidental daily flows of the Pelly
River. Also shown on this figure is the best-fit power function. The correlation is good for low

RGC Report No. 03300173 Robertson GeoConsultants Inc.
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flows but less satisfactory for high flows. The large scatler in data af high flows is a direct
consequence of the large discrepancy in the catchment areas of the two gauges (i.e., the flows
draining from the much smaller Rose Creek catchment are more erratic than the flows
experienced in the Pelly River).

In examining Figure B-4, it should be noted that the correlation was conducted only on the Rose
Creek data collected prior to any influence which may have resulted from operation of the Fresh
Water Reservoir. In other words, this correlation may be used to estimate the natural flow
regime of Rose Creek.

Figure B-5 is a plot of the observed streamflow record for Station 09BC003. Two gaps exdst in
this record, i.e. winter 1866 to spring 1867 and fall 1968. One or more spot flow measurements
were made during these two gaps. Superimposed on Figure B-5 is the transposed flow record
derived by correlation with the Pelly River record. The observed and transposed flows match
reasonably well, especially during the low-flow months.

Two interesting observations can be exiracted from Figure B-5:

s  The streamflow record for Station 08BC003 highlights the advantage of correlating flows
on a daily , rather than monthly, basis. A daily correlation makes use of all the
information available while 2 monthly correlation does not. A monthly correlation only
uses the data for months with a complete set of daily discharges. Months with data gaps
are eliminated. Thus, in the case of Rose Creek, a monthly correlation would have led
to the discarding of valuable spot flow measurements made during the winter months.

e The operation of the Fresh Water Reservoir appears to have had only minimal influence
on the flows collected at Station 08BC003. This judgement was based on the ciose
correspondence which exists between the observed and transposed flows for the period
after October 1968, or the period after commissioning of the Fresh Water Reservoir.
The transposed flows represent the natural flow regime of Rose Creek. If the Fresh
Water Reservoir had had & significant effect on the flows in the period October 1968 o
July 1869, then one would expect a greater discrepancy between the observed and
transposed hydrographs for this period.

2.0 Prbcessing of Mine Data

A large database of flow measurements has been assembied for the mine complex by both mine
and govermnment personnel. The processing of these data has largely been documented within
the spreadsheets which were used to reconstruct the historical water balance of the mine
complex. This section of the appendix has been reserved for discussing two flow records which
were not covered in great detail within these spreadsheets, namely:

o Station X14 - Rose Creek below the Down Valley Tallings Impoundment; and,
e Station X13 - Combined seepage from the Cross Valley Dam.

As revealed in Section 3.7 of the main report, these two stations represent only a fraction of the
number of sites which are monitored for flow at the mine complex. The reader is referred to
Appendices P and Q for details on the processing of the other minesite data.

RGC Report No. 033001/3 Robertson GeoConsultants Inc.
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2.1 Station X14 - Rose Creek below the Down Valiey Tailings Impoundment

A pressure transducer and datalogger were installed at this location in September 1980. This
equipment has remained functional ever since. Accordingly, the potential existed for this
equipment to monitor an uninterrupted record of water level from Sepiember 1980 to present.
However, for various reasons discussed below, it was not possible to assemble the complete
water level record for this station. The first gap in the record spanned the period May 1982 to
March 1983. The water level record for this period had undoubtediy been measured by the X14
gauging station and subsequenily downloaded from the datalogger. However, an exhaustive
search of the mine's environmental records failed to locate these data. Two other shorter gaps
occurred in the record, covering periods of from two to three months during the winters of 1994
and 1985. These gaps were caused when the memory of the datafogger filled between
maintenance visits to the X14 gauging station.

A total of 53 current meterings have been conducted at X14 since the installation of the
datalogger (see Table B10}. Figure B-16 shows a stage-discharge relationship for X14 based on
the measured discharges and the coincident water levels recorded by the pressure transducer. A
power regression was fitted to these data to enable exiension of the rating curve to higher flows.
This rating curve was used to convert the water level measurements at X14 {o corresponding
flow rates on a daily basis. Figures B-18 to B-23 show the computed daily flows at X14 for the
periods in which water level data were available between September 1980 and December 1985.

As indicated above, a complete daily streamflow record for Station X14 could not be derived
from the datalogger readings because of missing water level data. This problem of missing data
was compounded because some of the available datalogger readings were discovered to be
erroneous and, therefore, had to be discarded. The erroneous readings were believed to be
caused by glaciation of the sireambed near the pressure transducer. To maximize the value of
the X14 streamflow record to the hydrological analysis, the decision was made to paich the
segments of the record where data were missing or affected by glaciation. The process of
patching this station’s record was done in much the same manner as described in Section B.1 for
the govermnment flow records. Correlations were performed between the daily flows of Station
X14 and those of several neighbouring WSC gauging stations. Based on the resulling
correlation coefficients, the best correlation was identified to be the one with the flows of Tay
River (see Figure B-17). The data used for the comrelations were limited to the period
subsequent to August 1882. For the period prior to this, the winter flows at Station X14 were
significantly influenced by the discharge of tailings into the Down Valley Tailings Impoundment
(i.e., the discharge from the tallings impoundment was the dominant component of flow at X14
during the winter months). Figures B-18 to B-23 show the patchings which were derived by the
correlation to infill missing data within the daily record for Station X14. Table B11 shows the
patched monthly flow record for this station for the period 1990 to 1985, as derived from the
paiched daily record. Plus signs denote those months in which one or more of the daily values
within the month had to be paiched.

2.2 Station X13 - Combined Seepage below the Cross Valley Dam

This station measures much of the groundwater which discharges just below the downstream toe
of the Cross Valley Dam. The flow rate is gauged using a weir. The typical monitoring
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frequency for this station was weekly while the mine was operational. However, the monitoring
frequency was severely curtailed during the temporary shutdown from May 1093 fo November
1694.

Processing of this station’s record involved:
e assembling all of the known flow measurements made for this station; and,

¢ patching the flow record during the temporary shutdown when only a few measurements
were available.

Figure B-24 presents a plot of the flow data assembled for Station X13. Superimposed on this
plot is an estimate of the monthly average discharge record for the period October 1986 io
December 1995. Different procedures were used to derive the monthiy discharge values. Fora
given month with one or more flow measurements, the monthly average discharge was set equal
to the average of the flow rmeasurements taken during that month. For a month with no
measurements, the trend in the data set was used to provide an estimate of the monthly average
discharge rate. Two trends were identified in the data set for the period 1986 to 1985, Firsily,
the discharge rate varied seasonally with a high in the summer months and a low in the winter.
Secondly, the discharge rate significantly declined between 1982 and 1984. This decline
appears to correspond with the cessation of tailings deposition to the Down Valley Tailings
impoundment.

Table B12 provides a tabulation of the paiched monthly flow record for Station X13.
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Table B1
Details of Regional Streamflow Gauging Stations

{Total Catchments, Year-round Operation)
09AH003 Big Creek near the mouth 1874 - 1994 1750 1070 8.3 168 83 150
08AG001 Big Salmon River near Carmacks 1953 - 1995 8760 1300 72.3 338 867.7 316
08AHOOS Drury Creek at kun 469 Robert Campbell Highway 1994 - 1995 559 1250 573 323 537 303
09BB0D2 MacMillan River near the mouth 1984 - 1995 13800 1130 147 336 136 309
08AD0ODT  Nisutlin River above Wolf River 1979 - 1895 8030 1260 6.4 379 885 348
09AHO04 Nordenskiold River below Rowlinson Creek 1982 - 1995 6370 1000 16.7 83 14.9 74
08BAD02 Pelly River below Fortin Creek 1986 - 1804 5020 1280 A 485 70.8 445
09BC0O02 Pelly River at Ross River 1954 - 1974 18400 1160 197 338 177 304
(09BCO04 Pelly River below Vangorda Creek 1972 - 1995 22100 1210 223 318 201 287
08BCO01 Pelly River at Pelly Crossing 1952 - 1965 49000 1110 435 280 380 251
09BCO03 Rose Creek below Faro Creek 1966 - 1969 208 1430 227 344 2.08 318
(0SBA001 Ross River at Ross River 1960 - 1995 7250 1130 73.2 319 67.2 293
09AD002 Sidney Creek at km 468 South Canol Road 1982 - 1984 ar2 1250 4.50 ae2 413 350
08AGO03  South Big Salmon River below Livingstone Creek 1882 - 1895 515 1340 4.38 268 4.02 248
0SBB001 South MacMillan River at km 407 Canol Road 1974 ~ 1995 997 1440 218 681 18.7 624
08BCO0S Tay River near the mouth 1990 - 1995 3810’ 1160 275 228 24.7 205

DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT

{Votal Catchments, Seasonal Operation)
20BC004 Blind Creek near Faro 1992 - 1985 818 1180 452 . 231 4.15 212
28BA002 180 Mile Creek at km 295.8 North Canol Highway 1975 - 1993 97.9 1310 0.90 280 0.83 268
Z29BC003 Vangords Creek at Faro Townsie Road 1877 - 1985, 1989 - 1995] 91.2 1210 0.74 256 0.68 235

WATER SURVEY OF CANADA

{incremental Catchments, Year-round Operation)

08BCO01 -~ 09BB002 - 08BCO04 (Lower Pelly River catchment) 1984 - 1995 2 13100 1010 65 167 54 130

Lower Pelly R, catchment - 0SBCO0S (as above but excluding Tay R.) 1990 - 1995 2 9290 880 375 127 29.3 100

09BCO04 - 09BACO1 - 09BAD02 (Middle Pelly River catchment) 1986 - 1994 * 9830 1200 727 233 63 202

09BB002 -~ 09BBO01 (MacMillan R, catchment excluding headwaters) 1984 - 1995 2 12803 1100 125.5 308 115.3 284

Notes: 1. The Water Survey of Canada has not yet published official values for the catchment areas of these two new stations. The values presented in this
table were measured from 1:250,000 scale topographic maps.
2. This is the period of overlap of the station records used to estimate the runoff from the incremental catchment.
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WATER SURVEY OF CANADA

Table B2
Index to Patched Streamflow Records for Government Stations

02AH005 Drury Creek at km 469 Robert Campbell Highway | 1984 - 1985 | 1990 - 1995 B-2 B-3 B-3 B4

08BC003 Rose Creek below Faro Creek 1966 - 1969 | 1966 - 1969 B-4 B-5 B-5 B5

09BCO05 Tay River near the mouth 1960 - 1995 1 1990 - 1985 B-6 B-7 B-7 BG
DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT

29BC004 Blind Creek near Faro 1992 - 1995 | 1990 - 1995 B-8 B-9 B-g B7

20BA002 180 Mile Creek at km 295.8 North Canol Highway | 1975 - 1993 11990 - 1885 B-10 B-11 B-12 B8

29BC003 Vangorda Creek at Faro Townsite Road 1977 - 1995*| 1990 - 1995 B-13 B-14 B-15 B9

Note:  * Gap exists in record from 1986 to 1888,

RGC Report No. 033001/3
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Table B3
Correlations Used to Patch Missing Streamflow Data

Control Statio 09BC005 09AGO001 09BC005
provided the independent data for the Tay River Big Salmon River Ross River Pelly River Ross River Tay River
correlation) near the near at at at near the
mouth Carmacks Ross River Pelly Crossing Ross River mouth
Regression Intercept (log units) -0.852 -1.074 -2.20 -2.57 -0.143 -1.62
Regression Slope ‘ 1.033 0.983 1.146 1.093 0.860 1.016
Coefficient of Corelation (rz) . 0.86 0.91 0.77 0.92 0.92 0.85
Standard Error of Estimate (log units) 0.111 0.092 0.156 0.157 0.132 0.119
Number of Observations 584 621 471 546 2072 B75
Uncorrected Regression Equation | | @, = 0.141 Q, ] Q, = 0.0843 Q"> |Q, = 0.00555 Q, | Q, = 0.00268 Q, "] Q, = 0.719 O, |Q, = 0,0239 Q, " |
Correction Factor * 1.033 1.023 1.067 1.067 1.047 1.038
Corected Regression Equation °  |Q, = 0.145Q, | Q, = 0.0862 Q," " |Q, = 0.00592 Q, | Q, = 0.00285 Q, | Q, = 0.753 Q, > 1Q, = 0.0248 Q, "}

Notes: 1. Q, = Estimated daily average discharge of target station in cubic metres per second
Q, = Observed daily average discharge of control station in cubic metres per second
2. The purpose of the correction factor is to remove bias which is introduced when a regression line is fitted to log-fransformed data.
The correction factor is a function of the standard error of estimate (SEE) and is computed using the equation: exp(2.65 SEE?).
3. To obtain the "corrected” version of the regression equation, the "uncorrected" equation was scaled by the correction factor,
The corrected equation was used to patch missing data within the streamflow record of the target station,
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Table B4
Patched Monthly Discharge Record of Station 09AH005 for Period 1990 to 1995
{Drury Creek at km 469 Robert Campbell Highway)

1990 1.56 +; 131+ 130+, 190+ 838+ 166+ 856+ 531+ 837+ 509+ 289+ 226+ 530

1991 185+ 176+ 160+ 149+ 815+ 151+ 141+ 103 +} 108 + BO7 +} 603 +] 408+ 6.89
1992 300+ 216+ 187+ 185+ 499+ 280+ 191+ 848+ 648+ 389+ 312+ 232+ 7.10
1993 179 +} 142+ 138+ 1562+ 996+ 142+ 966+ 776+ 781+ 676+ 365+ 254+ 573
1994 215+ 200+ 185+ 198 +f 582 14.9 11.8 5.26 4.04 6.22 3.23 2.38 5.16
1995 1.98 1.54 1.24 1.29 5.23 6.65 5.51 6.11 9.12 5.92 3.45 2.55 4.23
Mean 2.03 1.69 1.54 1.67 7.09 15.9 11.5 7.20 7.78 5.99 3.56 2.69 8.73

Note: Patched monthly values are flagged with a plus sign (+).

Table BS
Patched Monthiy Discharge Record of Station 09BC003 for Period 1966 to 1969
{(Rose Creek below Faro Creek)

1966 0.18 018 +} 018 +} 021+ 324+ 754+ 338+ 128+ 106 103 +) 041 +] 028 +| 1.58

1867 023+ 021+ 019+] 019+ 593 + 11.56 2.99 1.78 1.91 1.08 0.60 0.43 2.26
1968 0.27 0.21 0.20 0.23 4.01 6.14 4.58 4.24 5.43 1.39 0.92 0.64 2.36
1969 0.30 0.22 0.21 0.25 2.57 3.80 2.55 317 +y 358+ 149+ 055+ 037+ 1.89
Mean 0.24 0.20 0.19 0.22 3.94 7.26 3.37 2.62 2.99 1.24 0.62 0.43 1.95

Note: Patched monthly values are flagged with a plus sign (+).
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Table B6
Patched Monthly Discharge Record of Station 09BC005 for Period 1990 to 1995
(Tay River near the mouth)

SR

- 1990 487 + 3.69 343 +] 520+ 735 58.7 26.2 25.7 74.3 29.2 11.4 7.00 27.8

1991 4.93 4.03 3.80 6.56 89.3 | 58.0 81.4 61.1 68.3 35.5 17.4 10.0 36.9
1992 6.92 5.84 5.20 7.04 55.7 128 67.6 33.9 33.2 15.8 11.4 7.28 315
1993 4.79 4.00 3.81 8.19 86.4 81.9 45.9 35.1 38.6 23.1 10.7 10.8 30.4
1994 6.22 4.53 4.28 11.3 56.3 64.8 28.8 13.5 13.8 16.6 7.96 5.53 19.5
1995 3.97 3.22 2.79 8.05 39.8 24.4 28.6 31.7 51.7 20.6 7.16 6.46 19.1
Mean 5.28 4.22 3.88 7.73 66.8 71.0 47.8 33.5 46.6 23.5 11.0 7.84 27.5

Note: Patched monthly values are flagged with a plus sign (+).

Table B7
Patched Monthly Discharge Record of Station 29BC004 for Period 1990 to 1995
{Blind Creek near Faro)

052 +] 081+ 123+ 976 +] 575 +] 4.16 +| 124 +| 476 +] 1.79 +] 1.08 +| 457
058 +| 1.02+ 150+ 961+ 137+ 102+ 114+ 580+ 278+ 157+ 6.13
0.80 +| 1.0 +| 849 +| 218 9.87 | 4.47 387 | 251+ 179+ 1.12+| 4.81
058 + 128 + 165+ 139 8.93 7.51 6.88 +| 373 +| 168+ 1.69+| 536

1994 | 0.96 +| 069 065+ 1.79 +| 981 + 107 3.92 1.48 283 + 264 + 124+ 085+ 3.14

1995 | 060 +| 049+ 042 +] 128+ 815+ 520 4.71 4.91 587 | 3.07+ 111+ 1.00 +| 3.08

Mean | 0.81 0.64 | 0.59 1.21 11.7 11.8 7.81 5.45 7.21 3.75 1.73 1.22 | 4.52

1990 | 0.75 +| 056
1991 | 0.75 +| 061
1992 | 1.07 +| 0.90
1993 | 0.73 +| 061

+ + F + = B

Note: Patched monthly values are flagged with a plus sign (+).
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Table B8
Patched Monthly Discharge Record of Station 28BA002 for Period 1990 to 1995
{180 Mile Creek at km 295.8 North Canol Highway)

1990 007+ 005+ 004+ 006+ 263+ 274+ 092 0.75 1.38 079 +] 023 +] 0.14 +| 0.82
1991 0.08 +} 007+ 006+ 008+ 285+ 226+ 271+ 162 2.15 081+ 023+ 018+ 1.10
1992 013+ 010+ 0.09 +} 0417 ¢+ 288 6.23 2.54 0.64 057 +f 034 +} 015 +] 0.11+] 1.16
1993 008 +f 007+ 006+ 011+ 425+ 346+ 140" 084 +f 062+ 031+ 014+ 017+ 0.97
1994 010 +y 006 +} 005+ 013+ 226+ 241+ 089+ 037+ 036+ 0984 + 027+ 0.16+] 0.67
1986 009+ 007+ 006+ 048 + 231+ 138+ 090+ 080+ 100+ 054+ 015+ 0.08 +] 0.66
Mean 0.09 0.07 0.06 0.17 2.86 3.08 1.56 0.84 1.02 0.62 0.19 0.14 0.90

Note: Patched monthly values are flagged with a plus sign (+).

Table B9
Patched Monthly Discharge Record of Station 29BC003 for Period 1990 to 1995
(Vangorda Creek at Faro Townsite Road)

1990 | 012+ 009+ 009+ 013+ 18 | 144 | 085 | 066 | 174 | 071+ 029+ 018+ 0.68 |
1991 | 043+ 010+ 010+ 047 +] 259+ 184 1.96 150 4] 172 | 083+ 045+ 026+ 098
1992 | 0.8 +] 015+ 013+ 018+ 169+ 4.04 1.79 | 0.71 062 | 041+ 029+ 0.19+| 0.86
1993 | 042+ 010+ 010+ 021+ 312+ 250 117 | 078 | 086+ 060+ 028+ 028+ 0.85
1994 | 016 4] 042+ 011+ 020+ 153+ 182+ 074+ 035 | 051+ 043+ 020+ 014+ 053
1995 | 010+ 008+ 007+ 021+ 119+ 102 | 083 | 08 | 126 | 053+ 018+ 017 +| 0.54
Mean | 0.43 | 0.1 040 | 020 | 200 | 211 122 | 080 | 112 | 060 | 028 | 0.20 | 0.74

Note: Patched monthly values are flagged with a plus sign (+).
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Table B10
Spot Streamflow Measurements at Station X14
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Table B11
Patched Monthly Discharge Record of Station X14 for Period 1990 to 1995
{Rose Creek below tailings impoundment and diversion channel)

. 61 + . . . .
1991 G.54 0.58 0.56 0.83 5,38 3.67 4.24 2.23 1.13 0.67 2.51
1892 0.55 0.61 0.53 0.80 436 + 105+ 503+ 262+ 244 + 078+ 039+ 020+] 240
1993 044 +f 041 4+ 0.14 +| 064 7.71 6.01 3.58 2.39 277 2.22 110 +] 093+ 2.33
1994 041 + 020+ 013 +] 078 + 422 5.31 2.92 1.80 1.81 2142 141 +] 060+ 1.82
1995 036 +F 035+ 049+ 075+ 292 2.71 2.92 2.38 4.19 219 1.03 +] 022 +; 1.72
Mean 0.46 0.41 0.40 0.77 5.02 5.67 3.74 2.53 3.46 1.98 0.98 0.54 2147
Note: Patched monthly values are flagged with a plus sign (+).
Table B12

Patched Monthly Discharge Record of Station X13 for Period 1987 to 1995
{Combined Seepage from Cross Valley Dam)

1987 | 0.097 | 0.099 | 0097 | 0098 | 0.003

1988 | 0.101 0.103 0.094 0.097 0.103 0.085 0.133 0.124 0.128 .12 0.106 0.111 0.108
1989 | 0.115 0.092 0.087 0.091 0.109 0.106 0.117 0.118 0.110 0.101 0.104 0.080 | 0.103
1990 | 0.086 0.082 0.078 0.079 0.108 0.114 0.118 0117 0.124 0.109 0.082 0.087 | 0.09%
1991 | 0.095 0.093 0.082 0.091 0.104 0.109 0.108 0.108 0.106 0.092 0.102 0.089 | 0.099
1982 | 0.076 0.071 0.084 0.090 0.108 0.108 0.118 0.100 +; 0.069 0.070 0.066 0.064 | 0.085
1893 | 0.067 0.067 0.074 +| 0.080 0.083 +| 0.086 +] 0.088 +| 0.087 +] 0.086 +| 0.075 +| 0.061 0.060 +| 0.076
1994 | 0059 +] 0054 +; 0.049 +| 0.051 +| 0.057 +; 0.083 +; 0.070 +; 0.047 0.036 + 0.024 0.070 0.054 +| 0.053
1985 | 0.039 0.044 0.051 0.057 +| 0.063 0.063 0.053 0.056 0.055 0.050 0.038 0.034 | 0.080
Mean | 0.082 0.078 0.078 0.082 0.092 0.083 0.102 0.098 0.093 0.084 0.083 0.077 | 0.087
Note: Patched monthly values are flagged with a plus sign (+).
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Correlation Between Daily Flows at 09AH005 (Drury Creek) and 08AG001 (Big Salmon River)

Figure B-2
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Figure B-3
Daily Streamflow Record for Drury Creek at Station 09AH005
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Figure B-5
Daily Streamflow Record for Rose Creek at Station 09BC003
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Figure B-6
Correlation Between Daily Flows at 09BC005 (Tay River) and 09BA001 (Ross River)
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Figure B-7
Daily Streamflow Record for Tay River at Station 09BC005
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Figure B-8
Correlation Between Daily Flows at 29BC004 (Blind Creek) and 09BC005 (Tay River)
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Figure B-9
Daily Streamflow Record for Blind Creek at Station 29BC004
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Figure B-10
Correlation Between Daily Flows at 29BA002 (180 Mile Creek) and 09BA001 (Ross River)
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Daily Streamflow Record for 180 Mile Creek at Station 29BA002 for Period 1990 to 1993

Figure B-11
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Daily Average Discharge (m®/s)

RGC Report No. 033001/3

Complete Daily Streamflow Record for 180 Mile Creek at Station 29BA002

Figure B-12
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, Figure B-13
Correlation Between Daily Flows at 29BC003 {(Vangorda Creek) and 09BC00S5 (Tay River)
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Figure B-14

Daily Streamflow Record for Vangorda Creek at Station 29BC003 for Period 1990 to 1995
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Figure B-15
Complete Daily Streamflow Record for Vangorda Creek at Station 29BC003
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Figure B-16

Stage-Discharge Relationship for Station X14
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Figure B-17
Correlation Between Daily Flows at X14 (Rose Creek) and 09BC005 (Tay River)
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Figure B-18
Patched 1990 Daily Streamflow Record for Station X114
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Discharge computed from water level recording
o Spot measurement made by current meter
------ Discharge estimated by: 1) correlation with the Tay River record; or 2) interpolation between measured flows
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Figure B-19

1991 Daily Streamflow Record for Station X14
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Figure B-20
Patched 1992 Daily Streamflow Record for Station X14
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Discharge computed from water level recording
o Spot measurement made by current meter
------ Discharge estimated by: 1) correlation with the Tay River record; or 2) interpolation between measured flows
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Figure B-21
Patched 1993 Daily Streamfiow Record for Station X14
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Figure B-22
Patched 1994 Daily Streamflow Record for Station X14
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Figure B-23
Patched 1995 Daily Streamflow Record for Station X14
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Figure B-24
Flow Record of Station X13 for Period 1986 to 1995
{Combined Seepage from Cross Valley Dam)
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Appendix C
Compilation of Borehole and Piezometer Installation Data

for the Anvil Range Mining Complex

Numerous hydrogeological studies have been conducted at the Anvil Range mining complex (Faro and
Vangorda Plateau mine sites) over the last 30 years of mining activity. Table C1 lists those
hydrogeological studies that have been reviewed for preparation of the Integrated Conceptual

Abandonment Plan.

A summary of pertinent hydrogeological data, including borehole logs and

piezometer installation details of existing monitoring wells, has been exiracted from these reports and is

compiled in this appendix for ease of reference.

Table C1
List of Hydrogeological Studies at Anvil Range Mining Complex
Date Author Title
Dec., 1967 International Water Anvil Mine Yukon Territories - Groundwater Investigation
Supply v
Feb., 1976 Piteau Gadsby Macleod | Results of Test Holes Drilled for Stratigraphy and
Limited Groundwater Observations
Jan., 1978 Piteau and Associates Drainhole Installation and Related Monitoring for
Groundwater Drainage of Faro Valley
Sept., 1981 Klohn Leonoff Faro Mine Tailings Abandonment Plan
Oct., 1986 Piteau and Associates Assessment of Groundwater Conditions in Faro Pit, East
Wall
July, 1886 international Water An Outline of the 1886 Groundwater Investigation and
Supply Water Supply Development
July,1988 Hydrogeological Grum Pit - 1988 Dewatering Assessment
Consultants Ltd.
July,1988 EBA Engineering Piezometer and Dewatering Weli installation Report -
Consultants Lid. Grum, Vangorda and Faro Mine Sites, Faro, Yukon
Dec., 1890 Piteau Associates Hydrogeological Assessment and Development of
Groundwater Control Strategy
Jan., 1991 Piteau Associates Grum Pit Review and Analysis of Hydrogeological Data
and Design of Phase | Dewatering System
April, 1991 Piteau Associates Grum Pit Dewatering Well GDW 91-2 - Pump Test
Analysis and Pump Selection
Nov., 1994 SRK - Robinson inc. Construction Report Vangorda Rehabilitation PWGESC
Project 760831, Vangorda Plateau, Faro Mine Yukon
Territory 7
Dec., 1994 Steffen, Robertson and | Groundwater Investigation North Fork of Rose Creek,
Kirsten Faro Mine, Yukon Territory
June, 1995 Piteau Associates Current Groundwater Conditions in the Southeast Walls
of the Grum Pit
Dec., 1996 Robertson Anvil Range Mining Complex - 1996 Piezometer

GeoConsultants Inc.

installation Program

RGC Report No. 033001/3
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Appendix C - Compilation of Hydrogeological Instaliation Data Page 2

in the following, a brief description of the various hydrogeological studies and a listing of the data
extracted from a given report is given. The hydrogeological data reproduced are listed in the back of this
appendix in chronological order, i.e. by year of report completion.

International Water Supply Ltd., December 1987. Anvil Mine Yukon Territories - Groundwater
Investigation.

A total of eleven test wells were drilled in the Rose Creek valley near the confluence of Faro Creek and
Rose Creek in 1967 to study the potential of the Rose Creek valley aquifer to augment the freshwater
supply of the mill during the low flow winter months. Several pumptests were conducted fo estimate the
water supply potential of the aquifer. The following information was extracted from this report:

e summary of test well installation data

Piteau, Gadsby and Macleod, 1976. Results of Test Holes Drilled for Stratigraphy and
Groundwater Observations in Faro Valley Overburden, Report No. 75-055.

In the winter of 1975/76 six boreholes were drilled through the Faro Valley rock dump into the underlying
overburden soils immediately upstream of the crest of the Faro pit slope {o examine the phreatic surface in
the overburden soils and to assess the potential for further slumping of overburden material into the Faro
pit. The following information was extracted from this report:

e site plan showing location of piezometers
e cross-section through Faro Valley Overburden
e summary of piezometer installation data

Piteau and Associates, 1978. Drainhole Installation and Related Monitoring for Groundwater
Drainage of Faro Valley.

A total of eight inclined drain holes were drilled in 1977 into the Faro Valley overburden material from the
“4030 bench” of the Faro main pit in order to enhance drainage of the overburden soils and reduce excess
pore pressures which were believed fo have caused slumping of the overburden material in this area. The
following information was exiracted from this report:

¢« site plan showing location of inclined drainholes
e summary of drainhole installation data
Golder Associates, July 1979. Project Number 792-2025

Golder Associates drilled a series of boreholes in the vicinity of the Intermediate Dam and Cross Valley
Dam prior to construction in July 1979 fo study the foundation conditions and groundwater flows in the
valley aquifer. Permeability tests were conducted in selected piezometers. Downhole geophysical logging
included gamma and resistivity surveys. Geological cross-sections inferred from these boreholes are
shown in Figures 4-82 and 4-84a of the main report. The following information was extracted from this
report:

¢ summary of borehole log and piezometer installation data

Golder Associates, November 1981. Project Number 812-2041

RGC Report No. 03300143 Robertson GeoConsulants Inc.
January 1997



Appendix C - Compilation of Hydrogeological installation Data Page 3

Golder Associates drilled a series of boreholes in the vicinity of the Intermediate Dam and Cross Valley
Dam after construction in November 1981 to monitor seepage through the dam and the underlying
foundation soils. The following information was extracted from this report:

e« summary of borehole log and piezometer installation data
Kiohn Leonoff, 1981. Faro Mine Tailings Abandonment Plan. Report No. VA-2758.

The first abandonment plan for the tailings impoundments located in the Rose Creek Valley were prepared
in 1981 for Cyprus Anvil Mining Corporation by Klohn Leonoff. A detailed hydrogeological investigation of
the Rose Creek Valley aquifer were performed as part of this study including the installation of fifteen
piezometers within the aquifer and hydraulic testing. Several of these piezometers are still used for water
quality monitoring today. The following information was extracted from this report:

e site plan showing approximate locations of piezometers
s borehole logs
¢ summary of piezometer installation data
e summary of hydraulic testing results

Piteau and Associates, 1986. Assessment of Groundwater Conditions in Faro Pit, East Wall.
Report No. 86-804

A total of eight boreholes were drilled and 17 piezometers installed at various locations in the east wall of
the Faro main pit in August 1986 as part of a slope stability investigation. Hydraulic testing included falling
head tests in individual piezometers and a pump test to evaluate the transmissivity of a fault zone
encountered during drilling. The following information was exiracted from this report:

s  summary of piezometer installation data as well as hydraulic testing results
¢ hydrogeologic cross-section through east wall
International Water Supply Ltd., May 1987. Wafer Well Development Report. Report #1

Numerous boreholes were drilled upstream of the Rose Creek tailings impoundment in May 1986 to study
the potential of the Rose Creek valley aquifer to augment the freshwater supply of the mill during the low
flow winter months. Several pumptests were performed to estimate the transmissivity of the aquifer and
three pumping wells were eventually put into production. The following information was extracted from this
report:

e site plan showing locations of drill holes
e two hydrogeologic cross-sections through the valley aquifer
e selected borehole logs

EBA Engineering Consultants, July 1989. Piezometer and Dewatering Well Installation Report.
Grum, Vangorda and Faro Mine Sites. Report Nos. 0201-1060018, 0201-10027, and 0201-10028

Piezometers and dewatering wells were compieted at four different sites at the Anvil Range mining
complex from March to April 1988, Three piezometers and two dewatering wells were completed in the
“Thalweg Aquifer” just east of the (then proposed) Grum Pit. Four piezometers were installed to the east

RGC Report No. 033001/3 Robertson GeoConsulants inc.
January 1897



Appendix C - Compilation of Hydrogeological Instaliation Data Page 4

of the Vangorda Pit. Five piezometers were installed in three boreholes below the Sulphide waste dump
(so called “sulphide series”) and a single large diameter piezometer was installed in the Zone 1l waste
dump. The following information was extracted from this report:

e site plan showing locations of piezometers/dewatering wells at Grum site
e borehole logs at Grum site

s site plan showing locations of piezometers at Vangorda site

e borehole logs at Vangorda site

o site plans showing approximate locations of piezometers at Faro site

e borehole logs at Faro site

SRK-Robinson Inc., November 1994. Construction Report - Vangorda Rehabilitation PWGSC
Project 760831, Vangorda Plateau, Faro Mine, Yukon Territory. Project No. P225101.

Several groundwater wells and shallow piezometers were installed downstream of the Vangorda rock pile
as part of the rehabilitation project of the Vangorda mine rock facility in order to allow monitoring of water
guality of seepage reporting from the pile. Five monitoring wells were completed at greater depths in the
overburden soils downstream of the new seepage collection channel. Nine monitoring wells were drilled
through the mine rock and shallow piezometers installed in overburden soils near the base of the mine
rock pile. The following information was extracted from this report:

e summary of piezometer installation data and hydraulic testing
e selected borehole logs

Steffen, Robertson and Kirsten, December 1994. Groundwater Investigation - North Fork of Rose
Creek, Faro Mine, Yukon Terrifory. Project No. A114101.

Steffen, Robertson and Kirsten (Canada) Inc. drilled several boreholes and installed mulitievel
piezometers to evaluate the potential sources of contamination in the North Fork of Rose Creek, located to
the south of the Faro main pit and the backfilled Zone 2 pit. Five deep boreholes were drilled into intact
bedrock in the vicinity of the Zone 2 pit and seven shallow boreholes were drilled into the overburden soils
at the toe of the Zone 2 and the Northeast Rock piles. Hydraulic testing, including packer tests and slug
tests, was performed in most piezometers. The following information was extracted from this report:

e hydrogeologic cross-section from the Farc main pit via Zone 2 pit into the valley of the North
Fork of Rose Creek

s summary of piezometer installation data and hydraulic testing
e selected borehole logs

Piteau Associates, 1995. Current Groundwater Conditions in the Southeast Walls of the Grum Pit.
Letter Report dated June 23, 1995.

This short report gives a brief review of the current monitoring data for wells in the Grum pit area and
gives recommendations on how to control groundwater inflows into the Grum pit originating from the
thalweg aquifer to the southeast of the Grum Pit. The following information was extracted from this report:

RGC Report No. 03300113 Robertson GeoConsulants Inc.
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e site plan showing locations of piezometers/dewatering wells at Grum site (status Dec. 1994)
e hydrographs for pumping and observation wells

e summary of water levels in dewatering/piezometer wells at Grum site

e hydrogeological cross-sections through thalweg aquifer

Robertson GeoConsultants inc., 1996. Anvil Range Mining Complex - 1896 Drilling and Piezometer
{nstallation Program. Report No. 033002/1

A series of monitoring wells were completed at the Faro and Vangorda Plateau minesites in August-
September 1996 as part of this closure plan study. A total of nine piezometers were installed in three drill
holes in the valley aquifer underlying the Intermediate Tailings Impoundment, replacing older licenced
monitoring wells now destroyed. Two piezometers were installed into the toe drain of the Intermediate
Dam to monitor the pore pressures in the toe drain of the dam. Four piezometers were installed in three
drill holes downstream of the Faro rock dumps for future monitoring of seepage quality. Two piezometers
were installed in a borehole drilled downstream of the Grum Main dump for seepage quality monitoring.
Hydraulic testing was performed at selected piezometers. The following information was extracted from
this report:

e summary of piezometer installation data
e summary of hydraulic testing results

s borehole logs

RGC Report No. 033001/3 : Robertson GeoConsulants inc.
January 1887



International Groundwater Supply Ltd.
December 1967

Groundwater Investigation



Summary of test wells drilled during 1967 groundwater investigation (after International Water Supply, 1967)

Test Well Coordinates (UTM)* Ground Elevation (MASL) Static Water level, Oct. ‘7 Depth to Bedrock
(MASL) (m)
North East
1167 6912783 583049 1045.6 1030.1 43.6
2/67 6913061 582576 1039.2 1026.1 35.7
367 6913354 582613 1041.3 1039.2 >21.6
4167 6913008 582497 1038.3 >4.9
5/67 6913491 582791 1044.7 >19.5
6/67 6913228 582602 1041.3 1038.6 24.4
7/67 6913790 582970 1050.5 16.2
8/67 6912735 583406 1051.7 1048.7 >20.9
9/67 6912347 583900 1067.8 1061.4 20.1
10/67 6912221 584373 1066.2 1064.2 11.9
11/67 6911933 584971 1070.6 14.6
Anvil Camp Well 6913349 582426 1047.7 1036.4 23.2

* approximate coordinates based on location map shown in IWS, 1967




Piteau Gadsby MacLeod Ltd.
February 27, 1976

Drilled for Stratigraphy and Groundwater Observations
in Faro Valley Overburden

Report No. 75 - 055
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Summary of piezometer installation, Faro Valley Rock Dump, November, 1975 to January, 1976 (after Piteau et al., 1976).

Borehole/ | Ground UTM coordinates (feet) Depth to bedrock | Screened Lithology Type of
Piezometer | elevation (feet b.g.s.) interval piezometer
(feet a.5.1.) (feet b.g.s.)
East North
PH 1 4077.47 1,918,073 22,688,091 123 0-29 “‘waste rock” over standpipe
"alluvium®
P 151 57-76 bedded sand, clayey pneumatic
rock
P 178 107 - 123 | bedrock pneumatic
PH2 4143.71 1,918,188 22,688,419 167 0-84 “‘waste rock” over standpipe
- "aliuvium®
P 231 110- 123 | Sand, some gravel, pneumatic
P 180 169 - 176 | bedrock pneumatic
PH3 4136.96 1,817,953 22,668,332 135 0-46 “waste rock” over standpipe
“alluvium®
P 230 108 - 129 | Sand, some gravel pneumatic
P 229 145 - 154 | bedrock pneumatic
PH 4 ~4212 1,918,043 22,688,657 not completed 0-93 *waste rock” over no piezos
to bedrock *alluvium® installed




cont'd: Summary of piezometer installation, Faro Valley Rock Dump, November, 1975 to January, 1978 (after Piteau et al., 1976).

Borehole/ | Ground UTM coordinates | Depth to bedrock | Screened Lithology Type of plezometer
Piezometer | elevation | (feet) (feet b.g.s.) Interval
(feet a.5.l) (feet b.g.s.)
East North
PHS 4136.96 1,917,820 22,688,546 173 0-43 “waste rock” over standpipe
“alluvium”
P 137 43 - 52 as above pneumatic
prneumatic
P 179 120 - 140 | silty sand and gravel
P77 185 - 187 | bedrock
PHEB 4217.02 1,817,802 22,688,881 183 0-45 “waste rock” over standpipe
“alluvium®
P 147 48 - 83 bedded sandy gravel | pneumatic
& silty clay
P 153 82 -85 sand, clayey, some pneumatic
gravel
P 228 111 - 140 | gravel and sand pneumatic
P 232 184 - 204 | schist bedrock pneumatic




Piteau & Associates
January 1978

Drainhole Installation and Related Monitoring
for Groundwater Drainage of Faro Valley
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TABLE 1

LOCATION AND ORIENTATION OF INCLINED DRAINS

INCLINED COLLAR_COORDINATES COLLAR TREND OF PLUNGE OF LENGTH OF
DRAIN NORTH EAST ELEVATION INCLINED DRAIN | INCLINED DRAIN | INCLINED DRAIN
NUMBER ‘ A
1 -1 4087.2 N 23 E -7° 550!
1 -2 10652 14115 4087.7 N 28 E -8° 540!
-1 4087.8 N 15 E -g° 520!
-2 10577 14245 4088.2 N 22 E -11.5° 180"
-3 4088.2 N 22 E -9.5° 420"
O
3 -1 10480 14295 4055.6 N 29 E 100 590"
3 -2 4056.5 . N 20 E -12 590"
o]
b - 1 10b35 14350 4053. 6 N 32 E 100 590!
- 2 4053, 1 N 28 E -12 560"
[e]
- 1 10306 1"5637 140&8«8 N TB E "‘]o 580!
-2 4048. 8 N 20 E -12 550¢




Klohn Leonoff Ltd.
September 1, 1981

Faro Mine Tailings Abandonment Plan
Final Report

File No. VA 2758
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VA 2758 -8 - September 1, 1981

TABLE 1v-2

PIEZOMETER INSTALLATION DATA

Ground Water
Plezometer Efevation Test Zone, Helight above Depthtfo Water Etevation,
No. {m) {m below G.L.} Golo {(m} {mbelow G.Le} ) {m}
DHB1=-K =Pt 048,21 o - 34 0,10 4.45 043.86
-P2 10 48,21 3 = 6 0.5 5.0 043,51
DHB1-K2-P1 1046.60 17 =25 1.0 3.12 1044.48
-P2 1046.60 4.5 = 6.2 0.5 2.76 - 1044.34
DHB1-K3-P 1 051,27 6.6 = 22.8 0.4 6.62 045,05
-P2 1051.27 8.8 = 10.6 0.4 6.51 1045.16
DHB1-K4=-P1 1052.74 25.0 = 28,7 0.4 7.92 045,22
-P2 1052.74 0 - 24 0.5 7.88 1045.36
DHB{=-K5-P1 1060 .68 15 - 28 0.4 1631 1044.77
DHB1-K6~P1 1076.92 37.1 - 40,1 0.5 9.64 1067.78
-£2 676,92 2l = 29.5 0.6 9.75 067.77
=F3 1076.92 6 - 13 0.5 9.40 .1068.02
DHB81-K7=-P1 1068.22 .1 - 23.8 0.4 1.5 067.12
P2 1068.22 4.3 = 0.1 0.7 1.98 1066.94
DHB1-KB8-P1 1130.13 9.2 - 17.0 0.6 6.65 1124.04
DHB 1-K9-P{ 1095 3.0 0.5 Dry  meee-
{approxe.}
DHB1-K10-P1 1099 4.80- 6.2 0.5 4.8 0es
(approx.} {approx.}
DH81-K11-P1 1099 4.3 0.5 Dry -
(approxe}
OHBI-K 12-P1 1099 3.8 = 4.3 0.5 3.75 1096
(approx.} {approx.}




VA 2758 -8 - September 1,  198%

TABLE (V=2

PIEZOMETER INSTALLATION DATA

Ground Hater
Plezometer Etevation Test Zone, Helght above Depthto Water Elevation,
No. () {m belfow G.L.) Golo {(m) {mbelow G.l.) ’ {m})
DHB1-K1-P1 1048.21 2 - 34 0.10 4,45 1043.86
-£2 048,21 3 - 6 0.5 5.0 043,51
DHB1-K2-P1 1046.60 7 =25 10 312 044,48
-P2 1046.60 4.5 - 6.2 0.5 2.76 1044.34
DHB1-K3-P1 051.27 16.6 - 22.8 0.4 §.62 104505
-PZ 1051.27 8.8 = 10.6 0.4 6.51 045,16
DHB1-K4-P1 1052.74 25.0 - 28.7 0.4 7.92 1045.22
-pP2 052,74 (o - 24 0.5 7.88 1045.36
DHB1-KS5-P1 1060 .68 i5 = 28 0.4 16.31 1044.77
DHB1-K6-P1 1076.92 37.1 - 40,1 0.5 9.64 1067.78
-2 076,92 2l - 29.5 0.6 $.75 067,77
-P3 1076.92 6 - 13 0.5 9.4 .1068.02
DHB1=K7~P1 068,22 D.1 - 23.8 0.4 1.50 1067.12
P2 068,22 4.3 - 0.1 0.7 {.98 1066.94
DHB 1-K8-P 1 130,13 9.2 - 17.0 0.6 6.65 112404
DHB1-K9-P1 095 3.0 0.5 Dry e
{approx.}
DHB1-K10-P1 1099 4,80~ 6.2 0.5 4,80 1095
(approx.) {approx.)
DHBI-K1i-P1 1099 4.3 0.5 Ory o
{approx.}
DHB1-K12-P1 1099 3.8 - 4,3 0.5 3.75 1096
{approxe) {approx.)




YA 2758 -1 - September 1, 1981

TABLE V=1
PERMEABILITY TESYT RESULTS

Permeabliity (kin cm/sec)

Depth
zometer No. {m) Mater!al Falilng Head Rising Haad Pump Test
i Steady State/Transient State
81-K1-P1 D-34 & 0 emmmee cmeeee 2x10 ~2 /4x10 ~2
81=K1=~P2 36 G e m— ————————
81-K2-P | 17-25 1 St —— $x10 ~2 /8x10 =2
81-K2-P2 4.5-6.2 6 >1.5x10 =2 >1.8x10~2 2x10 -2 5x10 =2
81-K3-P1 16.6-22,8 8 3.8x10 4 1.3x10™4 oo
81-K3-P2 8.8-10.6 $56 2,2x10 72 2.2x10 "2 e
81-K4-P1 25-28.7 SG >1.0x10~2 >1.0x1072 ——————
81=-K4-P2 10-24 55 mm—em emmeee cmmeeaeeo
81-K5-P1 - 19-21 - sse >5.7x10~3 >5,7x10 ™3 e m————
B1-K6-P1 37-40 . sG >1.4x10 2 1.4x1072 e
81-K6-P2 27-29 SG >1.1x10 72 >1,1x1072 ————
81-K6-P3 6-13 SG >5,1x10 ™3 35, 1x10 ™ ———————
81=KT7-P1 2. 1=23.8 G 6.7x10~3 1.3x10 2 3x10 "2 /5x10 =2
81=K7-P2 4,310, 1 SG 1.4x10™3 5.7x107¢ e ——
B1~K8-P1 9,2-17.0 $56 5,010 ™3 35.0x1075  ememmemee
81-K$ 3 T Plezometer Dry = =eeace.eo
81-K10 4.8-6,2 2.5%10™5 ——
81-K11 4.3 T Plezometer Dry = =weweeceo
81-K12 ) 3.8-4,3 T 691077 e ceeemeeea
PK-1 0.3 T 1.0x10 ~3% ——— B
PK=-2 0.3 T 3.0x10 4% ————— ceceawe——
PK-3 0.3 T e 5.0xi0~3% omeemmees
¢ 56 = Sand and Gravel Note: *Analyslis method lInaccurate
§56 = Siity Sand and Gravel for fine-gralned material,
8 = Bedrock Permeabif ity values possibly
T = Talllngs tco highs
ady State = Hvorslev Analysis

nsient State = Papadopoulos Analysis
PK = Danctes percolation test
parformed in talilings.
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LA L4

POST CONSTRUCTION INSTRUMENTATION SCHEDULE

rac of

DEPTH
GROUND OF INSTRUMENTATION
BORFEHOLE LOCATION ELEVATION BOREHOLE ABBREV . DETAILS
NORTH{m) EAST(m) (m) (m) * REMARKS
INTERMEDIATE DAM (1ID)
ID1-0+240 2061.2 511.5 1064.13 165 V,H
ID2~0+250 2066.5 514.4 1064.1 10.67 2HP Tip Elev.1059.60 m Location approximate
Tip Elev.1054.10 m
ID3~0+450 1894.2 391.9 1064.06 1.5 Vv, H
ID4-0+460 1895.7 392.5 1065.3 20,12 2HP Tip Elev.1060.80 m
Tip Elev.1045.50 m
ID5-0+627 1769.5 286.1 1064.90 1.5 V,H
ID6-04+627 1767.8 284.7 1064.9 30.48 2HP Tip Elev.1060.40 m
Tip Elev,1034.70 m
IDT7-0+740 1668.8 234.4 1068.9 15.20 T, PP Thermistor#11 10 x 1.0 m Thermal Liner, South
Tip#3821,Elev.1054.00 m Abutment
ID8-0+745 1679.3 212.9 10691 15.50 PP Tip#333, Elev.1054.20 m Thermal liner, South
Abutment
IN9-0+750 1704.5 171.9 1066.3 9.80 PP Tip#390, Elev.1057.30 m Thermal liner, Scouth
Abutment
CROSS VALLEY DAM (CVD)
81~126-PP 1953.09 -163.82 1058.86 9.3 PP Tip#3527, Elev. 1050.1 m Downstream South Abutment
CVDB~0+370 2139.4 36,2 1052.1 9.10 T, PP Thermistors, 10 x 1.0 m Upstream Toe Blanket
Tip#3475, Elev. 1043.0 m
CVDB~04+370 2138.3 34.8 10521 5.20 PP Tip#3576, Elev. 1047.2 m Upstream Toe Blanket
CVDC1-0+050 2394.8 126.6 1064.8 15.54 T, PP Thermistors 8 x 2.0 m NVWID Dyke Location and
Tip#3822, Elev. 1049.6 m ground elevation approx.
CVDC2-04150 2390.8 78.1 1062.3 14.93 PP Tip#344, Elev. 1048.0 m Spillway Location and
elevations approximate
CVDC3-0+204 2304.0 68.6 1065.72 1.5 V,H
CVDC4-0+215 2295.1 63.1 1065.5 34.14 2HP Tip Elev. 1040.2 m
Tip Elev. 1032.0 m
CVIXC5-0+338 2183.0 He8 1066.82 1.5 V,H
CVDCH6~0+340 2182.1 4.7 1065.8 34.14 T,PP Thermistors 8 x 2.0 m Thermistors from 15.0-31,
Tip #3526, Elev, 1032.3 m depth
CVDCT7-0+450 2086.5 -44.,9 1065.7 31.09 2HP Tip Fleve. 1040.1 m
Tip Elev. 1035.2 m
*S51: Slope Indicator S:  Incremental Settlement V: Vertical Settlement H: Horizontal Settlement
T: Thermistor String PP: Pneumatic Piezometer HP: Hydrauliec Piezometer (Standpipe)

(Cont'ad)



BORFEHOLFE

CVDCB-0+460
CVDC9-0+565

CVDCI10-0+56H
CVDCT 1 =01644

CVDTT=04210
CVDT2-0+450

cCvDT3-0+570
CVDTE4-04+6 30

CDY-0+020

Cp2-0+150
CN3-0+300
CL4-0+400

* 5l: Slope Indicator
T: Thermistor String

LOCATION

NORTH(m)  FAST(m)

2076.6
1984.1

1981.1
121 3.4

2317.4
2111.6

2009.1
19531.4

701.5

693.5
732.7
748.6
7472

ITHT.2
748.3

GROUND
ELEVATION
fm)

1065.69
1065.6

1065.74
1065.7

1050.0
1051.8

1053.10
1058,90

1090.7

1090,37
1089.64
1089.7
1089.7

1089.7

N

TABLE VIII-1 (CONT'D) Page 2 of 8
POST CONSTRUCTION INSTRUMENTATION SCHEDULE
DEPTH
OF INSTRUMENTATION
BOREHOLE ABBREV. DETAILS
o REMARKS
CROSS VALLEY DAM (CVD) (CONT'D)
1.5 vV, H
33.83 2HP Tip EBlev.
Tip Elev.
1.5 V, H
15424 T, PP Thermistors 8 x 2.0 m
Tip#3820, South Abutment
10.06 HP Tip Elev. Downstream Toe
13.7M HP Tip Elev. Downstream Toe
13.71 HP Tip Elev.
15.50 T Thermistors 8 x 2.0 m Downstream South Abutment
Location and elev. approx.
CANAL DYKE (CD)
12.2 2pPP Piez. #368 Diversion Dam, see bore-
Piez. #1384 hole log for more detail.
1.5 v
1.5 v
10. 4 S Settlement rings 10 X 1.0 m
11.6 T,PP Thermistor
Piez. #365
3.8 PP Piez, #341
1.5 V, H

1089.73

Incremental Settlement
Pneumatic Plezometer

V: Vertical Settlement
Hydraulic Piezometer (Standpipe)

Horizontal Settlement

(Cont'd)



Summary of Borehole and Piezometer Installation

N

1924.93 G.S. at 1050m S+G
Till at 1017m EOH = 1010m
79-7 2081.44 43.55 G.S. at 1048m S+G
Tilt at 1027m EOH =1022m
79-15 2374.12 57.74 G.S. at 1056m S+G
B.R. at 1025m EOH = 1018m
79-16 2256.12 5.12 G.S. at 1048m S+06
Till at 1028m EOH = 1018m
B.R. at 1022m
79-19 2216.56 73.73 G.8. at 1048 S+G
Till at 1047m EOH = 1024m
B.R. at 1026m
79-20 2447 .48 114.36 G.S. at 1077 Till
B.R. at 1047 EOH = 1039m
79 - 21 1874.58 -119.73 G.S. at 1050m Till
) B.R. at 1016m EOH = 36.58m
79 -1 2320.85 122.32 G.S. at 1049m S+G
Till at 1038m EOH = 1031.5
B.R. at 1032m
79-6 1924.93 -26.74 G.S. at 1050m S+G
Till at 1017 EOCH = 1010m
79-7 2081.44 -43.55 G.S. at 1048m S+G
Till at 1028m EOH = 1022m
79-8 1806.18 -92.71 G.S. at 1078m Till
S+Gat1068 m B.R. at 1066m
EOH = 1062m
79-15 2374.12 57.74 G.S. at 1056m S+G
B.R. at 1025m EQOH = 1018m
79 -16 2256 512 G.S. at 1048m S+G
B.R. at 1020m EOH = 1018m
79 -18 2138.4 4498 G.8. at 1049m EOH 1008
' B.R. at 1015
79 -19 2216.56 73.73 G.S. at 1048m Till
B.R. at 1026m EOH = 1024m
79-20 2447 .49 114.36 G.8. at 1077m Tilt
B.R. at 1016m EOCH = 1039m
79 -21 1974.6 -119.73 G.S. at 1050m Tili
B.R. at 1016m EOH = 1013m




Summary of Borehole and Piezometer Installation continued

79-22A 1840.84 -185.9 G.S. at 1082m Till
EOH = 1064
79-17 2448.63 109.94 G.S. at1077m Till
Tilat 1071m EOH = 1065m
79-23 1910.41 -387.72 G.S. at 1083.17m Tl
EQCH = 1065m
79-24 1161.4 1222.5 G.S. at 1084m Till
EOH = 1062m
79-25 1050.6 14326 G.S. at 1087m Till
B.R. at 1080m EOH = 1075m
79-27 19465 427.7 G.S. at 1066.7 S+G
B.R. at 1024m EOH = 1015m
79-28 2056.32 490.5 G.S. at 1065m S+G
B.R. at EOH =
79-29 2250.6 559.2 B.R. at 1073.4m
79-30 2138 521 B.R. at 1041.2m
79 - 31 1797 334 B.R. at 1009.7m
79-33 1748 301.7 B.R. at 1044m
79 -34 2177.44 -2300 1022m
Notes: B.R. = Bed Rock
EOH = End of Hole
G.S. = Ground Surface

S+G

Sand and Gravel
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Summary of Piezometer Installations

[ Site  Piezometer | Ref. Point | Mine Co-ord ~ Depth (m) Level [ Hydraulc
0 ' Noo | Elevation | - E - N - }From = 1(m) | Conductivity (m/s)
P86-1 1 1272.77 16608.40 8266.03 | 30.5 27.9 Phyllite 1C/ID 1273.48 2.4 x 10°® R)
2 242 219 Phyliite 1C 1273.36 9.4x10% (R)
3 121 96 Phyliite 1C/D 1271.56 >10® (R)
P86-2 1 1231.23 16152.05 816173 | 91.4 88.8 Phyllite iC 1211.71 <10% {F
2 52.4 48.8 Phyliite 1C/D 1219.98 6.5 x 10% F)
3 36.6 33.5 Phyliite 1C/D 1221.23 - -
P86 - 2A 1 1231.12 16148.44 B17244 | 366 33.2 Phyllite 1C 1221.08 51 x10°® (F)
2 , 19.1 15,7 10E 1221.69 2.0x10% (F)
P86 -3 1 1298.48 16256.01 9148.02 | 558 53.9 Schist 1C 1289.54 >10® (F)
2 18.3 16.2 Schist 1C 1291.62 6.4 % 107 F)
P86 - 3A 1 1298.32 16236.25 9163.91 30.5 27.4 Schist 1C 1289.94 2.3x10° (F)
2 22.9 20.6 Dike 10E 1280.82 56 x10° (F)
P86 - 4 1 1161.16 15675.71 8007.97 | 61.3 58.5 | Massive Sulphide 2E 1157.82 7.8x 10° m
2 44.0 41.6 | Massive Sulphide 2E 1157.78 7.1 % 10°% (M)
3 14.5 12.2 | Massive Sulphide 1C 1157.86 - -
86 -5 Test Well 1161.00 15640.53 8012.65 | 74.7 21.0 | Massive Sulphide 2E 1157.8 Pumped at
21.0 9.1 Phyllite 1C 9.5Lps
86-6 Test Bore 1180 15430 7220 88.1 52 Phyllite 1C/D - Dry hole
52 Sfe. Massive Sulphide 2E

(R) = Rising head test
(F) = Falling head test
(T) =

F
Transmissivity (mzls) from pumping test well
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EBA Engineering Consultants Ltd.
July 1989

Piezometer and Dewatering Well Installation Report
| Grum Vangorda and Faro Mine Sites

Report No. 0201-10018
0201-10027
0201-10028
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LEGEND:
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PH-4

APHOT

@ PH-7
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VPH-89-10

VANGORDA PIT

PROJECT

PIEZOMETER INSTALATIONS

EBA Engineering Consultants Ltd.

TTME

VANGORDA MINE SITE

CLENT
CURRAGH RESOURCES INC.

DATE 1989-07-07 lDwN JSB ] ICHKD

MAV

DWG NO.

SITE PLAN AND APPROXIMATE
PIEZOMETER LOCATIONS

10027-8-01

l

0201-10027




1180.01..
A VPH-89-11
1170.0 T VPH-89-10
1160.0]_ | 7 GLACIAL g Z
L -7 au Z//
1150.0 L 2 é
i ¢ 8
1140.0 1. 7 4
— g
. i \\é b
E 113000 BEDROCK
}—:E a
B"J 112000
D -
1110.0 - L]
1100.01.
1090.0
- NOTE: 1) APPROXIMATE 1:1 VERTICAL EXAGGERATION.
1080.0 1 2} THE GEOLOGIC AND STRATIGRAPHIC SECTIONS SHOWN ON THIS DRAWING ARE INTERPRETED
" FROM BOREHOLE LOGS. STRATIGRAPHY IS KNOWN WITH CERTAINTY ONLY AT THE
1070.0 - BOREHOLE LOCATIONS. ACTUAL STRATIGRAPHY MAY VARY FROM THAT INDICATED IN
o THE DRAWING.
1060.0 L.
1050‘0 £ ] i L l 1 1 1 i I 1 1 L i l i L I I I 4 A i 3 ‘ A i 3 L ] i 1 i 1 ' | L 1 ] 1 4
5042250 - 594250.0 5942750  594300.0 594325.0  594350.0 594375.0  594400.0  594425.0
EASTING (m)

EBA Engineering Consultants Ltd.

PROJEC

-
PIEZOMETER INSTALLATION VANGORDA MINE SITE

CLIENT

CURRAGH RESOURCES INC.

e

GENERAL STRATIGRAPHIC CROSS-SECTION

DATE 1989-06-23

[ow JSB

[crka MAY

BWG N, 10027 -B-02 [ 0201-10027




PIEZOMETER AND WATER WELL INSTALLATION

CLIENT: CURRAGH RESQURCES INC.

BOREHOLE No. 10027-01

PIEZOMETER VPH-89-08

DRILL RIG: SCHRAMM T66H (ODEX SYSTEM)

Project No: 0201-10027

YANGORDA MINE SITE  FARO, YUKON

UTM ZONE: 8 N6903316.00 £594252.00

ELEVATION 1157.47 (m)

SAMPLE TYPE [l crcLons NO RECOVERY || STANDARD FEN. £ [ 0]
. R STANOARD PENETRATON =
L 0 80
=k SOIL/ROCK DRILLING
= |4 = | usC
B3 2 DESCRIPTION COMMENTS
3 - .
=00 SAND TILL{SM}—silty, some gravel, some —Borehole dniled using
= clay; with occasional cobbles, Odex system with downhole
e 0 boulders, and fragmented phyliite casing hammer to drill and
= particles disseminated through— set casing to 25.8 m.
= D out;coarse to fine—groined sand; —NOTE: Times indicated
10,0 coarse to fine—grained, below are actual drilling
= subrounded to angular gravel; f;‘gz d‘:"?ge E’rfe dr:zfﬁ;‘:é o [
= d?mp; dense(est.); low plastic; add and weld additional
§!5‘0 olive sections of casing. ERERR
= ~20 minutes to drill end set |
=00.0 —small amount of water encountered | casing between surface and
= at 18.6 m; flow rate estimated to [ 586 m. ) :
= be less than 25 litres/minute —30 minutes to drif and set |
=50 || BEDROCK— weathered, Tractured ’ggsaﬁag between 5.6 m and
E iron oxide stained 220 minutes to d il and set |
= e -quartz—sericite phyllite | minuies 1o drif and sety:
E10.0 —qraphitic phylfite casing between 14.3 m and |
=~ h g ¥ ;} 39.5 imn. ;
= —35 minutes to drilt and set |
%5 0 casing befween 19.5 m and |32
= —small amount of water encountered | 25.8 m. S
= at 35 m; flow rote estimated to —170 mm 0.D. casing set tof
0.0 st be less than 25 litres/minute 258 m. :
?SB ~Approx. 45 minutes drilling |:
= time per 6 m drill rod while
50,0 drifing bedrock.
%;550 —Water level readings token: |-
= 1983-04-24 qt 03:30 hours}:
= 12 m below surface.
50.0 1989-04-28 ot 07:30 hours|:
= 11.9 m below surfoce. :
= e 1989-04-30 at 08:00 hours|:
E65.0 11.5 m below surfoce.
E
=70.0
=75.0
= tND OF BOREHOLE AT 75.6 m
£50.0
£85.0
E0.0 Eso.

EBA Engineering Consultants Ltd.

COMPLETION DEPTH 76.6 m

COMPLETE 83/04/13

LOGGED BY MAV

DYG NO.

,Page 1of 1

Whitehorse, Yukon »




-~
GLACTAL
TILL

TN

10 m

20m

B m -

0 m

60 m -

70m -

80 m L—

NOTE:

1)

2)

3)

Al
—GROUT SLURRY PLACED
OVER BENTONITE SEAL

PN

BOREHOLE BACKFILLED
WITH CUTTINGS

BENTORITE SEAL

BOREHOLE PINCHED ARQUND
STANDPIPE AT 24.4 m BELOMW
SURFACE AFTER CASING
REMOVED

50 mem [.D. STANDPIPE

SLOTTED SECTION

SILICA SAND
{12/20 GRADE)

END OF BOREHOLE AT 75.6 m

Refer to Borehole log
{10027-01) for detailed

stratigraphic description

Water level indicated at {1.5m
as measured 1989-04-30 at 08:00 hrs

Horizontal dimensions not to scale

PROJECT
EBA Engmeer‘mg Consultants Led. VANGORDA MINE SITE - FARD, YUKON
CUENT TTE
PIEZOMETER VPH-89-08
CURRAGH RESOQOURCES INC. INSTALLATION DETAILS
PAT89/05/16  [P*™ WAS (o gng)  Jeve v | 0201-10027




PIEZOMETER AND WATER WELL INSTALLATION

CLIENT: CURRAGH RESOURCES INC.

BOREHOLE No. 10027-02

PIEZOMETER VPH-89-00

DRILL RIG: SCHRAMM T66H {(ODEX SYSTEM)

Project No: 0201-10027

throughout

<

~trace water encountered at 19 m,
very thin waler bearing sand lens

o3

15.2 m below surface.
15.2 m below surfoce.

o

BEDROCK— weathered
—small amount of water encountered
at 29.6 m; estimated flow rate
25 fitres/minute mox.
—bedrock becomes competent with
depth

o]

<

[]

<

314 m.

END OF BOREHOLE AT 51.8 m

T
||§mml&guuul%mnuu_jnulm,uuuuni}?‘luulu%u|nllléinnuIgmnm_usmmmmmlg?!umngnnnuﬂmlmgllulH T
o o £ L < “o o € ¢ < ¢
e o @ o o o s o

[

1989-04~30 ot 08:00 hours
1989-04-30 at 18.00 hours

-170 mm O.0. cosing sei tof::

VANGORDA MINE SITE ~ FARO, YUKON UTH ZONE: 8 N6903286.00 E584299.00 ELEVATION 1160.75 (m)
SAMPLE TYPE Bl cvcLone N0 RECOVERY X stanparo pEN. B m 1l
, ® STANDARD PENETRATION &
— g o 20 40 50 B8O .
EFZ SOIL/ROCK DRILLING E
= |4 uscC -
55z DESCRIPTION COMMENTS — |ruswe e wwo | B
7l 0 40 6 80
0.0 SAND THL{SM)-silty, some gravel, some ~Borehole drified using Odex: : : 00
= clay; with cobbles, boulders and system with downhole casing g
=5 0 fragmented phyliite particles hammer to set 170 mm 0.0,
2 disseminated throughout; coarse casing.
= to fme—-grcined sand; coarse to
100 fine—grained, subrounded to
= angular greveii; damp; dense(est.)
= low plastic; olive grey, with .
E15.0 iron oxide staining and nodules —~Water level readings token:

EBA Engineering Consultants Ltd.
Whitehorse, Yukon

COMPLETION DEPTH 518 m

| COMPLETE 89/04/29

LOGGED BY MAY

!EWG NG. lPage 1of L




(PIEZOMETER AND WATER WELL INSTALLATION

CLIENT. CURRAGH RESOURCES INC.

BOREHOLE No.

100£7-03

"PIEZOMETER VPH-89~-10

DRILL RIG: SCHRAMM T66H (ODEX SYSTEM)

Project No: 0201-10027

VANGORDA MINE SITE ~ FARO, YUKON UTM ZONE: 8 N6903103.00 £594425.00 ELEVATION 1166.26 {m)
SAMPLE TYPE [l cvcLone [/] ¥a RECOVERY STANDARD PEN. = 1l 1
# STANDARD PENETRATION =
S 7% . 2040 60 BD —
EE 2 - SOIL/ROCK DRILLING E
= aE =
FE S DESCRIPTION COMMENTS 2
= :
=00 SAND TILL{SM)—silty, some gravel, some Borehole drilled using Odex
= clay; with occasional cobbles and system with downhole casing
=50 boulders throughout; fragmented hammer to drill and set
2 phyllite particles; coarse to casing to 11.9 m.
= fine—grained sond; coarse to :;{{eﬁéﬁ;, Wﬂtﬂft?éi‘f"?d
£10.0 fine—grained, subrounded to tle criing; esumale
= angular gravel; moist at surface, less “‘f“ ?5 g‘;‘.es/ minute.
= moisture content decreases with ?g;eg’_gf_ 30 ¢ f'}?gtf;eﬁ
E15.0 idez;:th bicwii{ng damp; dense(est); || 673 o beox surfonn
= ow_plastic; olive : :
= BEDROCK~ weathered
=20.0 —becomes competent with depth
= —qraphitic phyllite
= END OF BOREHOLE AT 21.0 m
£25.0
0
o
E—45.ﬂ
5500
o
oo
=65.0
e
E75.0
E30.0
5.0
0.0
EBA Engineering Consultants Ltd. COMPLETION DEPTH 21.0 m | COMPLETE 89/04/29
Whitehorse, Yukon LOGGED BY MAV | D¥G No. Page 1 of 1




GROUT SLURRY P AR

e BOREHOLE CUTTINGS

g BENTORITE SEAL

BOREHOLE BACKFILLED
HITH CUTTIHGS

50 mm 1.0. STANOPIPE

SILICA SAKD

{12/20 GRADE)

SLOTTED SECTION

P o
GLACTAL
TILL
BEDROCK
i0m ~
20m |
0m L.

END OF BOREHOLE AT 21.0m

KOTE: 1) Refer to Sorehole log {10027-03)
for detailed stratigraphic description

2} Hater level indicated at 5.3 = as
measured 1989-04-30 at 08:15 hrs

3} Horizental dimensions not to scale

EBA Engineering Consultants Ltd.

PROJECY

VANGORDA MINE SITE - FARO, YUKON

CUENT TTLE
PIEZOMETER VPH-89-10
CURRAGH RESOURCES INC. INSTALLATION DETAILS
OATE 80705716 DG NO.

Tow  WAS

E72770)

1 0201-10027




PIEZOMETER AND WATER WELL INSTALLATION CLIENT: CURRAGH RESOURCES INC,

BOREIHOLE No.  10027—04
PIEZOMETER VPH-89-11 DRILL RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 020110027
VANGORDA MINE SITE  FARO, YUKON UTH ZONE: 8 N6903181.00 E594333.00 ELEVATION 1173.00 (m)
SAMPLE TYPE [l cycLonE [/] ¥0 RECOVERY STANDARD PEN. B 1l 1
& STANDARD PENETRATION B
7% R 20 40 50 BO _
e 2 SOIL/ROCK DRILLING g
&z DESCRIPTION COMMENTS s e uo | B
< 20 40 86 B0
=4i] SAND THLL{SM)~silly, some gravel, some Borehole drilled using Odex Ji& T
= clay; with occasional cobbles, system with downhole harmg
e o boulders and fragmented phyllite to drill and set casing to £
=3 particles disseminated through— 247 m. =4
= out; coarse to fine—grained sand; o =
E 0.0 coarse to fine—grained, NOTE:  Drilling time given -
= subrounded to angular gravel; s lactugé_dréﬁmg t'“:e :
= moist {o wet ot surfoce, moisture ?“ yih t’ls 0€s no d“?“‘g"; e
(5.0 content decreases with depth P (;’2:3;:;?“ 0 0dd |
= becz}{n.!ng‘damp; dense(esL.); low —25 minutes to drill and sel
= plastic; olive ot surface casing between 18.3 m and
20.0 changing o grey at depth 247 m. )
- BEDROCK— quartz—sericite phylite
=75.0
= —grophitic phylfite
:36'0 grep Py Waler encountered, estimated
= —~water encountered, estimated less less than 40 fitres/minute.
Ei5.0 than 40 litres/minute
%0.9 END OF BOREHOLE AT 39.0 m
450
50,0
5550
E 0o
65,0
o
Erso
s
S350
oo

EBA Engineering Consultants Ltd.
Whitehorse, Yukon

COMPLETION DEPTH 39.0 m

| coupLeTE 89/04/30

LOGGED BY MAV ]DWG NO.

Page 1 of




AR~

GROUT SLURRY PLACED
OVER BENTOMITE SEAL

— BOREHOLE BACKFILLED
WITH CUTTINGS

50 mm [.D. STANDPIPE

BENTONITE SEAL

o BOREHOLE CUTTINGS

e STLICA SAND
(12/20 GRADE)

SLOTYED SECTION

HOTE: 1} Refer to Borehole log {10027-04) for

detailed stratigraphic ﬁes;ription

Water level indicated at 21.65 m as

2)

measured 1989-04-30 at 13:20 hrs

S Y, S
s
\
10 m - \
NN
20nm e
BEDROCK
Ca -
40 m L.

END OF BOREHOLE AT 39.0 m

3} Horizontal dimensions not to scale

PROJECT
EBA Engineering Consultants Ltd. VANGORDA MINE SITE - FARO, YUKON
CLIENT TITLE
PIEZOMETER VPH-89-11
CURRAGH RESQURCES INC. INSTALLATION DETAILS
h I
DATE 89 /05/16 [orko THgH[ ) |owe vo. | 0201-10027

[P¥N yas




B GPH-89-01 §7 ¢ N
== qg%agggzgg— it

~89-01 p2-/

Ny GPH-89-03 273 \

DOAL LAKE  /

\ e
KMM

—— PROPOSED PIT LIMIT GRUM PIT

os
sssesoas?®®

CHAMP PIT LIMIT

PROJECT

EBA Engineering Consultants Ltd. | PIEZOMETER & DEWATERING WELL INSTALLATIONS

TLE
CUENT n

SITE PLAN AND APPROXIMATE INSTALLATION LOCATIONS
CURRAGH RESOURCES INC. GRUM MINE SITE

DATE 1989-07-07 [owN 35p {cHKD MAY BWG NO. 10018-A-01 | 0201-10018




1310.0 GDW-89-02
- GPH~-89-01 GPH-89-02 / GDW-89-01 GPH-89-03
1300.0 | — — Mol
2 2 2 7
b7 GLACIAL TILL 7 7 é
1290.0 | é /,{ g Z
v 7
b ? ?« ?
E 12800 2 2 7
x Z Z Z
= 7 7 2 ?
@ 127001 G Z 2 2
% 7 %
= L7 % Z A —
Z Z Z I
126000 7 %
T -
1250.0 | SAND AND GRAVEL /
1240.0 | B
123001 [ | -
00l L BEDROCK
1210.0 i
1200.0 ] A 1 1 ] . 1 1 ! 1 | . { L ! s | ' |
592730.0 592740.0 592750.0 592760.0 582770.0 592780.0 592790.0  592800.0 592810.0 592820.0
EASTING (m)
NOTE: 1) APPROXIMATE 1:2 VERTICAL EXAGBERATION. ‘
2) THE GEOLOGIC AND STRATIGRAPHIC SECTIONS SHOWN ON THIS DRAWING ARE INTERPRETED
FROM BOREHOLE LOGS. STRATIGRAPHY IS KNOWN WITH CERTAINTY ONLY AT THE
BOREHOLE LOCATIONS. ACTUAL STRATIGRAPHY MAY VARY FROM THAT INDICATED IN
THE DRAWING.
- - PROJECT PTEZOMETER AND WATER WELL INSTALLATION
EBA Engineering Consultants Ltd. GRUM MINE SITE
CLIENT TITLE ‘
CURRAGH RESOURCES INC. GENERAL STRATIGRAPHIC CROSS - SECTION
T B CHKD owG No. 100 18-A-02 | 0201-10018

1989-06-23




PIEZOMETER AND WATER WELL INSTALLATION CLIENT: CURRAGH RESQURCES INC. BOREHOLE No. 10018-0 1
PIEZOMETER GPH-88-01 DRILL RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 0201-10018
GRUM MINE SITE  FARO, YUKON UTH ZORE: 8 N6905239.00 E592736.00 ELEVATION 1300.99 (m)
SAMPLE TYPE [l cvcLoNe [/] %o RecovERY STANDARD PEN. B i ]
ol uzérmaiRg Pguscgmﬂog{) :
— L] —
SRS e SOIL/ROCK DRILLING €
P e us o o
= {7 o
&=z DESCRIPTION COMMENTS &
o |zl v &
=y SAND TILL{SM)—silly, some gravel, some Standard Penetration Test
= clay; with cobbles and boulders (SPT) samples taken of the
50 e disseminated throughout; coarse request of Mr. J. Huntley.
= to fine—grained, subrounded to These samples were used forf:
= angular gravel; coarse to fine— classification testing.
=10.0 grained sand; darmp; compact; low Compressed air used os
= - plastic; dark grey circulating medium to return
5 —-with cobbles throughout ot 9 m cutlings while drilfing from
£15.0 ~quartz gravel; very dense at 12 m surface to 18 m. Water
= was then used to relum
= " . . uttings for th i t
£20.0 = —phyllite fragments disseminated gf inofého;; complemen
= throughout ot 19 m Borehole drilled using Odex [
= system with downhole harnmdr
=250 b to set 170 mm 0.D. casing.
= ~boulder NOTE: Times indicated belo
=300 are actual drilling time
= i only. This does not include 3
3 ~occasional fens of sand and the amount of time required
=350 gravel encountered between 33 m to add and weld the length
E - and 37 m of cosing.
=40.0
E 4 . Artesian aquifer encountered
Eeso [ SAND(SP} AND GRAVEL- trace silt; with ot 43.3 m. Water flowing
= occasional cobble and fragmented from installed stondpipe.
= phyllite particles; coarse to ~15 minutes to drill ond set
0.0 P fine—grained sand; coarse to casing between 49 m and
= fine—grained, subrounded to 55 m.
= angular gravel; saturated, .
550 Leed artesian aquifer encountered at =25 minutes to drill and set |
= 43.3 m; dense; nonplostic g(;sggg between 55 m and
= SAND(SM)—silty; medium to tine—grained i
= 2 ) ~Hydrostatic pressure couse
E{’G'G Sﬁ?d’ ?néf_Qm’ horrgogetngous, sand to heave inside casing
3 soturated; compact{est.); non— when the drill rods were
3 plastic; dark olive grey removed to sample.
=650 ~qravelly lens encountered at 58 m —60 minutes to drill and set
= casing between 61 m and
=700 ~gravelly lens encountered at 69 m 67m.
= ~Hydrostatic pressure cause
X — sand to heave and plug the
. BEDROCK— phylite Odex bit while section of
= casing wos being added.
= This necessitoted removing
0.0 the drill rods and clearing
E END OF BOREHOLE AT 80.2 m the bit. .
= ~43 minutes to drill and se
= casing between 67 m and
=4 73 m.
= ~30 minutes to drill and se
0.0 cosing between 73 m ond
- ) 79 m
EBA Engineering Consultants Ltd. COMPLETION DEPTH 80.2 m JCGMPLETE 89/04/03
Whitehorse, Yukon LOGGED BY MAV | p¥G No. [Page 1 o 1




A

0T

GROUT SLURRY PLACED
QVER BENTONITE SEAL

WATER FLOWING FROM STAHDPIPE

AvA

25 mm 1.D. STANDPIPE

IMPORTED GRAVEL FILL
USED TO BACKFILL
BOREHOLE THROUGH
TILL ZOKE

-3
we O
o
oo

SAHD AND GRAVEL
CLOSES IN AROUND
STANDPIPE AFTER
CASING REMOVED

oV 0%0 o
acussue
o, e”2 o%e
)
sasos %o
LR T
©. 6 O_¢
&cwoo

SLOTTED SECTION

SILICA SAND
(12/20 GRADE)

GLACIAL
TILL

@

2 .0% 6% %,

L
@ @
o0 %o

o »®

{ARTESIAN AQUIFER)

SAND AND GRAVEL

BEDROCK

END OF BOREHOLE AT 80.2 m

1) Refer to Borehole log

NOTE

{10018-01} for detailed
stratigraphic deseription

2} Borzontal dimensions not to scale

=N

0w

20 m

RO

40 m

50 m

60 m

7a

80 m

90w

100 m

| 0201-10018

EBA Engineering Consultants Ltd.
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PIEZOMETER AND WATER WELL INSTALLATION

CLIENT: CURRAGH RESOURCES INC.

BOREHOLE No. - 10018-02

PIEZOMETER GPH-88-02

DRILL RIG: SCHRAMM T66H (ODEX SYSTEM)

Project No: 0201-10018

GRUM MINE SITE  FARO, YUKON

UTM ZONE: 8 N6905164.00 E592777.00

ELEVATION 1301.07 (m)

SAMPLE TYPE [l CYCLONE [] w0 RECOVERY STANDARD PEN. B m (1l
A . # STANDARD PENETRATION B
— g o 2040 60 8 .
efe) SOIL/ROCK DRILLING E
o i ] js o
Elz s =
T DESCRIPTION COMMENTS ~ |Pusic  wc. o | g,
79 I = H
] PEAT(PT)—and organic root mat; fibrous; Borehole was drilied using [ i =
z dark brown 1o black Odex system with downhole [oiijiifuigiiniinanntodon LnE
Zo ™ SAND T!LE.SSM)—sth. some gravel; some hammer to set 170 mm O.D.f <0
H clay: with cobbles, boulders and casing. ' =
: fragmented (i)h lite particles . : =
310.0 disseminated throughout; coarse NOTE: Times indicated G e s i e E10.0
: to fine—~grained sand; coarse to ?.e‘*)w ‘{:{e "%;:f“' ddrﬁimgt
: fine—grained, subraunded to ‘;E’cz:nt yfor thz ti?ne: no =
50 Icor;gulaiqr gr?veg;e damp; dense(est.) required to add and veld : 15.0
R plasiic, grey sections of casing. i
200 20,
?G Slow penetration while £20.0
: drilling and setting cesing
50 between 46 m and 55 m. Th&:d 95 0
z hydrostetic pressure i ’
: encountered through
0.0 this zone inhibit the
z effective air pressure
z required to the downhaie
5.0 —boulder casing hammer.
; —10 minutes to drill ond set]::3
%00 casing between 39.6 m and
: 418 m.
z ~5 minutes fo drill and set
z occasionol cobbles throughout; 438 m.
= coarse to fine—grained sand; ~Artesion aquifer
0.0 coarse to fine—grained, encountered at 45 m. :
= subrounded to angular gravel; —60 minutes to drill and set|:
E saturated, artesian aquifer cosing between 45.7 m and |
0 dense(est.); nonplastic; 488 m. . :
= iron axide stoining -95 minutes to drill and set|:
%03 encountered at 45 m; casing between 48.8 m and |:
= SAND{SM)=silly, trace fo some gravel; 93.5 m.
= medium to fine—grained sand; ~40 minutes to drill ond set
S50 saturated ggs;ngmbetween 54.3 m and :
E BEDROCK— phyliite ~60 minutes to drill and set |
= casing between 60.4 m and
=00 66.5 m.
= -35 minutes to drill and set
= casing between 67.4 m and
750 END OF BOREHOLE AT 735 m 735 .
£50.0
585.0
200 |
EBA Engineering Consultants Ltd. COMPLETION DEPTH 73.5 m lCOMPLETE 89/03/29
Whitehorse, Yukon LOGGED BY MAY |owe o. [Page 1 o 1




WATER OBSERVED FLOWING
FROM STAHOPIPE 1989-05-09

HATER FLOWING FROM BOREHOLE
PRIOR TO SEALING

’ j R p iy
B N ~GROUT SLURRY PLACED
%&m. OVER BEWTONITE SEAL
BOREHOLE PINCHED AROUND
STANDPIPE APPROX. 2 m
BELOW SURFACE AFTER
0= CASING REMOVED
20 m 25 mm 1.D. STANDPIPE
0 m
40 m
SAND AND GRAVEL
SAHD AND GRAVEL CLOSES [N AROUND
som b {ARTESIAN AQUIFER} STANDPIBE AFTER
CASIHG REMOVED
SLOTTED SECTIOM
60 m -
BEDROCK
70 m SILICA SANO
(12/20 GRADE)}
END OF BOREHOLE AT 73.5 m
8G m
90 m
NOTE: 1} Refer to borehcle log
{10018-02) for detailed
stratigraphic description
2) Horizdntal dimensions not to scale
100 m
PROJECT
EBA Engineering Consultants Ltd. GRUM MINE SITE - FARO, YUKON
CLIENT TTLE
CURRAGH RESOURCES INC. PIEZOMETER GPH-83-02
. N A INSTALLATION DETAILS
WAS }CHKW } DWC NO.

PATE 89/05/16

[

To201-10018




PIEZOMETER AND WATER WELL INSTALLATION CLIENT: CURRAGH RESOURCES INC. BOREHOLE No. 100 18-03
PIEZOMETER GPH-89-03 DRILL RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 020110018 ‘
GRUM MINE SITE  FAROQ, YUKON UTH ZONE: 8 N6905101.00 E592810.00 ELEVATION 1301.14 {m}
SAMPLE TYPE [l CYCLONE [/] o RECOVERY STANDARD PEN. B i
STANDARD
YR B STANDARD PENCTRATION &
£ 2 SOIL / ROCK DRILLING
= [ usc
= I o
&2z DESCRIPTION COMMENTS
3
.0 PEAI{PT)—and organic root mat; fibrous; Borehole initially drilled
= = dark brown fo black with @ 130 mm tricone bit,
5:56 using reverse circulation.
= occasional cobbles Borehole did not remain
= SAND TILL{SM)~-silty, some gravel, some open after drill rods
S10.0 clay; with-cobbles, boulders and were removed.
E fragmented phyllite particles g‘;s necetssﬁa{ted utsmg the :
= disseminated throughout; coarse (ﬁfg eéng);(se fc‘??;“? :
E15.0 to fine—grained sand; coarse to the fm L.L.) 0 toctitate
= ) e instaliation of the
= L fine—grained, subrounded to iezomeler
= angular gravel; damp; dense(est.) gmvé lens at surface
=200 low plastic; olive grey sealed off the borehole at
g ~boulder at 2.1 m appox. 1.5 m below grade
= sericite phyliite | Bentonite plug was set and |
S -i{aé:e amo&nt of gmigr encountered” | borehole was sedled with o | =
I . ot 6.4 m; thin water bearing grout slurry.
::50‘6 sand and gravel lens :"G'{3
= —dark grey =
=50 1 7 Artesian oquifer encountered | 350
= SAND(SP) AND GRAVEL- trace silt; with al 36.8 m. :
£40.0 occasional cobbles throughout; Water {lowed from the open | 00
She coarse to fine—grained sand; standpipe for several days =
= coarse to fine—grained, after installotion.
45.0 subrounded to angular gravel; 45.0
= saturated, artesion gquiter | EEESmmmbnnimimoiiio
= encountered ot 36.6 m;
£50.0 dense(est.); nonplastic p 50.0
= BEDROCK— phyfiite
£55.0 555.0
f—_&e.c £60.0
5.0 50
;70.0 =70.0
%5.0 ':.75.0
£80.0 z:_aa.o
5850 55,0
:330.9 END OF BOREHOLE AT 92.0 ;5'90.0
EBA Engineering Consultants Ltd. COMPLETION DEPTH 92.0 m | coupLETE B9/03/25
Whitehorse, Yukon LOGGED BY MAV | Dwe Ho. [Page 1 o 1
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PIEZOMETER AND WATER WELL INSTALLATION CLIENT: CURRAGH RESOURCES INC. BOREHOLE No. 10018-04
¥ATER WELL GDW-8¢-01 DRILL RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 0201-10018
GRUM MINE SITE  FARO, YUKON UTH ZONE: 8 N69056140.00 £592790.00 | ELEVATION 1301.00 (m)
SAMPLE TYPE [ cvcione NO RECOVERY STANDARD PEN. B 1l 11
# STANDARD PENETRATION M
el o 20 40 80 BO Py
EFZ SOIL/ROCK DRILLING €
&5 2 DESCRIPTION COMMENTS ~ |eusic we  uwn | g,
3 ; = {
i ] 40 60 80
=00 PEAT(PT}~and organic root mat; fibrous; ~Borehole drilled using : 3200
= dark brown to block [ Odex system with downhole =
=0 SAND ?MSSM)—QIE}!. some gravel, some hammer to set 220 mm O.D. 5.0
= clay; with cobbles, boulders and casing. Auxillary compressor [ ‘
= fragmented dphﬁiiite particles NOTE: Times given below ar
£10.0 disseminated throughout;coarse to | actual driling time only. 100
= fine—grained sand; coarse to Approx. 40 minutes to odd
= ) fine—grained, subrounded Ec( ) g:gm";e'd each section of
=15.0 angular gravel; damp; dense(est. e =15.0
5 low pkzsgc; grey, with iron g;edwi';gﬁiggﬂ with the =
00 oxide nodules ond staining —95 minutes to dril and set :260
= casing between 5.5 m and .
3 1.2 m. =
5.0 . . ~25 minutes to drill and sel [ <0
o —moist to wel; thin water bearing casing between 11.2 m and [
= lens of sand and gravel - 8.3 m. e
10,0 ~30 minutes to drill ond set Ry I
= casing between 18.3 m and | i : .
2 24.7 m. :
= ~25 minutes to drill and set i3 =
:35'0 casing between 24.7 m and {55 50
= —boulder 308 m i
£40.0 A N ~50 minutes to drill and set iz 0.0
= SAND(SP) AND GRAVEL-trace sift; with casing between 30.8 m and [ :
= occasional cobbles throughout; 372 m. '
=450 coarse to. fine—grained sand; ~25 minutes to drill and set s
= coarse to fine—grained, casing between 37.2 m and 2 -
= subrounded to angular gravel; B3m :
500 saturated, artesian aquifer —ortesion aquifer
3 encountered at 39.9 m; encountered ot 39.9 m
= dense(est.); nonplastic —Slow progress made while
55.0 drilling and selling casing
= between 43.3 m and 50.3 m{:
= Hydrostalic pressure
50,0 inhibits the effective =
= i air pressure to ihe downhole [
= BEDROCK— phyliite casing hammer.
55.0 ~80 minutes to drill and set
= casing between 48.5 m and |
= 50.3 m.
5 —20 minutes fo drill and set |
£700 FND OF BOREHOLE AT 69.5 m st betumon 648 mond. Lo
5 §8.0 m,
75 0 ~Downhole cutling tool used
= to remove casing shoe prior |-
= to installing and exposing
50.0 the well screens.
5.0
500
EBA Engineering Consultants Ltd. COMPLETION DEPTH 69.56 m | COMPLETE B9 /04/24
Whitehorse, Yukon LOGGED BY MAV [p¥e wo. [Page 1 of 1




WATER OBSERVED FLOMING FROM
CASING 1989-05-09

AvA

DETAIL "A"

ABA A SN :
GLACTAL f—‘“r--"fzf""‘~~*'
TilL S 220 m 0.0.
CASING
K-PACKER
O0m - s RISER
55 @ e
WELL SCREEN
SAND AND #60 sLot
GRAVEL
AQUIFER
20 m -
WELL SCREEN
#60 SLOT
o 220 mm 0.D. CASING
- WELL SCREEN
30 #200 SLOT
60 M e WELL SCREEN
#200 SLOT
4 = ™
SAND AND
GRAVEL WELL SCREEN
(ARTESIAN §60 SLOT
AQUIFER)}
» BEDROCK
50 m e /—\K SEE DETAIL *A®
SAND AND GRAVEL
PACKS ADJACENT TO o= 480 mn 0.0
WELL SCREENS RISER PIPE
som b DURING DEVELEPING NOTE: PUMP
WILL BE
BEDROCK 65 @ e INSTALLED IN THE
THE RISER PIPE
CASING SHOE REMOVED USING
.__‘4&—"""" DOWNHOLE CUTTER
Ve = — — ——
END OF BOREHOLE AT 69.5 m
80 m -~

NOTE: 1} Refer to borehcle log

(10098-04) for detailed

END OF BOREHOLE AT 69.5 m

stratigraphic description

2}
to scale

Horizontal dimensions not

. PROJECT
EBA Engineering Consultants Ltd. GRUM MINE SITE- FARO, YUKON
CUENT nnE
DEWATERING WELL GDW-89-01
CURRAGH RESOURCES INC. INSTALLATION DETAILS
A i
BATE 89/05/16 [P WAS joko Tndl() OWG NO. 10201-10018

-




PIEZOMETER AND WATER WELL INSTALLATION CLIENT: | CURRAGH RESOURCES INC. BOREHOLE No. 10018-05
WATER WELL GD¥-89-01 (ABANDONED WELL) DRILL RIG: SCHRAMM T66H {ODEX SYSTEM) Project No: 0201-10G18
GRUM MINE SITE  FARO, YUKON UTM ZONE: 8 N6905148.00 £592784.00 ELEVATION 1300.93 (m)
SAMPLE TYPE [ CYcLONE NO RECOVERY STANDARD PEN. B m 11
- :Z%Emﬁ%) Pmssémnou u
EF 2 SOIL/ROCK DRILLING E
= |4 g | UsC =
F DESCRIPTION COMMENTS  |mse  we  won | B
20 40 80 B0
0.0 PEAT{PT}—and organic root mat; fibrous; —Borehole drilled using Odex e 0.0
= dark brown fo block [ system with downhole hammérs; =
=5 0 SAND ﬁuﬁﬁ)—silty. some gravel, some to set 220 mm 0.D. casing. 5.0
= clay; with cobbles, occasional Auxillary air compressor )
= léouider urtlddpglyﬁite fragments used in C%lumér;ﬂ;gh the
40,0 isspminc ed throughout; coarse compressor on the ot ng. 10.0
= to fine—grained sand; coarse to ;:fmﬁ Tsmzs g‘g"é?t%d =
= fine—grained, subrounded to & o¥ g’re G‘?hlim dar ng 1
£15.0 angular gravel; domp; dense(est.) inclnde e fime racsired to E15.0
= low pla?bc; dark grey. with iron ad and weld odditiondl
= oxide staining and iron oxide sections of casin
= g.
00 nodules throughout ~15 minates to dril and set 00
= casing from surface fo 55«
_::25 o . —Borehole abandoned leaving 2% 0
= -moist to wet; thin water bearing 9.5 m length of 180 mm 0.0; -
= lens of sond and gravel casing at the boltom of the
=00 —gravel content increasing, borehole. Unable to set ; =100
= becomes gravelly 180 mm 0.D. well screens arld .
= pull back casing fo expose
- screens due to casing shoe. TE
:35'6 ~25 minutes to drill and set b _"5‘9
= casing between 5.5 m and =
= M9m [ SE
e . ~25 minutes to dril and set [ 22 5100
3 SAND(SP) AND GRAVEL—trace Sit; with casing between 11.9 m and | 5
£45.0 occasional cobbles throughout; 30 miutes to dril and set 5.0
= coarse to fine—~grained sand; P magu{es °n€g an sg _____ : g
= coarse to fine—grained, sub— g:s;n%‘ etween H1.9 mand fo
=00 rounded to angular gravel; ~25 minutes to dril and set 9
= saturated, aquifer encountered at casing between 24.5 m and [ii:
= 42.3 m; dense(est.); nonplastic; 311 m :
=30 iron oxide staining throughout ~40 minutes to drill and set
= casing between 31.1 m and
£60.0 —occasional thin sand lens 3733 m. tes fo dril and set b e
= encountered between 53 m ond 62 m | T3 Minutes o dnb anc sety::
= Bz gismg between 37.8 m and |
= _ H m.
éss.a BEDROCK— phyllite ~artesian aquifer
= encountered at 42.7 m.
=70.0 —40 minutes to drill and set :
= casing between 62.5 m and iz
= 68.9 m.
=750 -30 minutes to drill and set 75.0
= END OF BOREHOLE AT 750 m casing between 68.9 m and ;
= 75 m. =
00 500
£300 900
EBA Engineeriﬁg Consultants Ltd. COMPLETION DEPTH 75.0 m ]SOMPLETE 89/04/11
Whitehorse, Yukon LOGGED BY MAV |pwc No. [Page 1 of 1




CURRAGH RESOURCES INC.
FARO MINE SITE .\.\
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FARG OPEN PIT
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09T By

i i PIEZOMETERS INSTALLED
HIST 7 BELOW THE SULPHIDE WASTE DUMP,

-
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i
ot
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M}’ APPROXIMATE LOCATION OF THE

e
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: 7am0 ™ 5P Lway

‘ \ X, APPROXIKATE LOCKTION OF

EBA Engineering Consultants Ltd.
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PIEZOMETER INSTALLATION

CLIENT: CURRAGH RESOURCES INC. BOREHOLE No. 10028-04
PIEZOMETER: ZONE II VASTE DUMP-89-01 DRILL RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 0201-10028
FARO MINE SITE  FARO, YUKOR UTM ZONE: 8 N - E - ELEVATION 0.00 (m)
SAMPLE TYPE il CYCLONE NO RECOVERY STANDARD PEN. 5 (i 0
] i
EFE SOIL/ROCK DRILLING €
B E 2 DESCRIPTION COMMENTS &
L7l .
S WASTE ROCK Borehole drilled to
= (Filt) facilitate the installation
= 0 of a 114 mm 0.D. PYC stan
5"'5* pipe to obtain groundwoter
= samples.
£10.0
150 15.0
%0,6 Borehole drilled using the e =
= Odex system with downhole |
= casing hommer. i
£25.0
o
o
500
§45.0
=)
o
ifﬁﬂ-ﬂ‘ ~water encountered while drilling 00
o
;70.0 BEDROCK
=50 END OF BOREROLE AT 747 m
5500
S50
00
EBA Engineering Consultants Ltd. COMPLETION DEPTH 74.7 m COMPLETE 89/04/26
Whitehorse, Yukon LOGGED BY MAV DWG NO. [Page 1 of 1




/ PROTECTIVE CASING COYER

K PN A - TR
% X BENTONITE SEAL
WASTE ROCK
FILL
BOREHOLE PINCHED ARQUND
L. STANDPIPE APPROX. 1.5 m
1 m BELOW SURFACE AFTER CASING
REMOVED
20 m - 100 mm 1.0D. STANDPIPE
W L.
4w -
50 m T
60 m =
/SLOT?E) SECTION

4
YOR - BEDROCK

g SILCIA SAND

{12720 GRADE}

END OF BOREHOLE AT 74.7 m
80 m -
NOTE: 1) Horizontal dimensions not to scale

2} Mater level indicated at 47.6 m as
measured 1989-05-09 at 11:00 hrs.

EBA Engineering Consultants Ltd.

PROJECT

FARO MINE SITE-

CUENT

CURRAGH RESOURCES INC.

ZONE 11 WASTF DUMP-FARQ. YUKON

nmE

PIEZOMETER INSTALLATION DETAILS

Y ’i
PATE 89/05/16 [cHko dvﬁ{ /

jovN AS

owWG NO.

l0201-10028
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PIEZOHETER INSTALLATION — FARC PIT

Drill Rls: CHE 750, Solid Shaft Augers

BOREHOLE No. {00P8—01

Faro, Yukon

Profect No: 0201~10028

CURRAGH RESOURCES INC, TMZ20NE: - H- E-

ELEVATION 0.00 (x)

SAMPLE TYPE [l cess suie [ /][N0 RECOVERY  [DC) STANDARD PEX. [ i

1]

SAMPLE HO

~ DEPTH {m}
SHMPLE TYPE

usc

SOIL/ROCK
DESCRIPTION

RLASTE we LoD

| S— & i
T B

H
1A

0.95 m

DEPTH (1)

0.67 m

KA
[
s

[#]

-1.4

86

-4 §

witlt

~11,0 = 7

-12.0

-1 3.0

140

T

~ URGANIC COVER

L 40 & m

TILL {SM) ~ sond and silt, gravally,
occasional cobble, subanquiar to
subrounded, moistdansa, grayish
brown.

- becaming wat

FRAC

Tl
cresbrnetennefenepreninenryareieneioos SBND

: R 1]
oot R Do [
DTl IcurTNgs 4 © 28

B et e e R MDD DL
I I o4l
SRR S SR AR SRR N Sl

150 Wi,
PYC sr_mnmgﬂs

Bl agenacgensapans

0 .

TRV

© WITH

IR
@ GROTEXTILE T

.......

osoCx

.
............

&

b

WEATHERED ROCK - "some "sand and gravel,
occasional cobbile, yeliowish brown

verieeeteeesieeeieeesieeess BOREHOLE

et BELOW 8 m
CU T unAsLE To

........ 'FILIER .

BEDROCK — phyliite

END OF BOREHOLE AT 12.2 m

:SQUEEZED 4

SPLACE SAND | 1 °

L
H
:
.
4

4 CVHITH
4+ georextiLe?

SOCK

EBA Engineering Consultants Ltd.

Whitehorse, Yukon

COMPLETION DEPTH 122 m

COMFIETE 89/04/22

1OGGED BY TRM |DYG NO.10028-02 | Pega t of (




PIEZOMETER INJTALLATION — FARO PIT

Drill Rlg: CHE 750, 3olid Sheft Aupers

b At aan e .
w;mﬁg Eﬂs. 18{}28“'38

Faro, Yoken

Projeat No: 020110028

CURRAGH RESQURCES IRC.

THZONE: - K- E-

ELEVATIOR 0.0 {m)

SAMPLE TYPE [ GRA SAMPLE |7 NO RECOVERY [0 STANDARD PEN. |

1}

DEPTH {m)

I

SMPLE TYPE. |
SAMPLE NG

UsC

SOIL/ROCK
DESCRIPTION

28

1.3 m

.28 m

~2.0

30

-0 0

-11.0

120

-13.0

~-140

=3

== {0

12

GANIG COVER

TILL {SM} — sand and silt, gravelly,
occaswenal cobble, meist, greyish
brown.

= becoming brownish grey

i

- bacoming maist to wet

H

- saturated

PEETES sessateriegessas e
cractecete BB tuccimenasrrsctoneornbonestos
e

4
ehe 3 H
: t
Pt K&){'XM
s <
H

WEATHERED ROCK ~ zand and gravel, some
silt, soturated, brownish orange.

- aceasional cobble

- becoming light greyish brown.

BEDRGCK — phyliite

END OF BOREHOLE AT 12.2 m.

: S DR
o - BENTONITE -
I tSEAL :
Te S Tk
Dl : SCREEN B -
st s e . .« WITH .....,.
& ;o . o GEOTEXTILE - =
Lo nonor+ SOCK - B -16.0
TRTES SOSA  os -= O - Lo {80
R 0.0
P SRR
S R 210
e bt TR [
o SEAL 2490
S 280
S
R A -28.0
g LB o0
-
.-..':...é...e....::....‘: ......... ,. ...E....\:,... : HITH
R Do GOETEXTILE
..-.t...{- 'f' ?. - f' ..:.. ........... :SOCK .
T -38.0
Do HERED
SIS 00 . Roc
. : Y
o : D20
M b : N N B M
RSN NSRS S V77

-46.0

b

484

L

EBA Engineering Consultants Ltd.

COMFLETION DEPTE 122 m

COMPLETE 83/04/21

LOGGED BY TRM

DG NO.10026-03  |Pege 1 of 1

Whitehorse, Yukon



PIEZOMETER INSTALIATION —~ PARC PIT

Drfll Rig: CHE 759, Jolid Shaft Augers

BOREEOLE Yo, 1008807

Fara, Yukon

Froject No: 0201-1002g

CURRAGH RESOURCES INC.

TH ZONE: - N -

E -

ELEVATION 0.00 {m}

L

SAMPLE TYPE
SAMPLE NG

DEPTH {ra}

usc

SOIL/ROCK
DESCRIPTION

U]

it

_1 |&

—00

-0

~12.0

~13.0

140

T e
M=
S
M
M Eo

N ORGANIC COVER

L {SM) — aand and silt, gravally,
oceqsional cobble, anguiar to sub-
rounded, moist, dense, dark greyich
brown.

- bseomfng saturated

BEURUR/BOULDER ~ white quartzite, auger
refusal ot 5.64 m.

END OF BOREHOLE AT 5.64 m
Note: Bedrock or bouldars precluded
drilling post 1.5 m in two attempls
approximately 3 m north and west of
of thia borehale location.

EBA Engineering Consultants Ltd.

&
—
x,
104 m =
PUSTC  MC  Lguo : &
} S J =
20 40 80 B0
1 BN Do BENTONITE
BRI SR SO S ol el i SEAL
Dol Do Lo - R o At
R W e S Ve B 4 N N
ool Do R § CUTTIHGS
eeebee e sienopens e enos SO R ORI o AT
ERCE W ;0 o CIRER 9 IR o BRI feeeied
®: i I STANDPIPE | : D
LI LT SOR DY RS rafieendeonn « BENTONITE
I : - SEAL
HL A : o
A : SCREEN
- - - . - u;m
cel : GEOTEXTILE
fecrfronsionais RPN - o 25 PR SO0CK
RN EEE B kY
L SRR BRI S5 e 3% RN
Feandonnsfonesenn draacfene : FRAC 160
oo : SARO
sorer B : e ML
EEEE R : FHwa
OO AU ST et eereteneion e
A N : N R
Do b R B 1Y)
et i ?---tm
et e e e
CTTTTTTT : : N
.l-‘: oo :.ccv:--n :- : ‘: ey - :‘ : L-
oo : : N
I : : 42,0
- D N U S SR S N k.
ebeneineeeion et e e [44,0
COMPLETION DEPTH 6.6 m COMPLETE 63/04/21

Whitehorse, Yukon

DG NO.10UPE-04 |Page 1 of |




SRK - Robinson Inc.
November 1994

Construction Report Vangorda Rehabilitation
PWGSC Project 760831

Report No. P 225101



TABLE 1
Vangorda Waste Rock Containment Facility - Faro, Y.T.

Groundwater Wells and Piezometer Installation Summary

/523

P94-01A 0.61 12.37 1o water NR 1136.555 | 10014.802 | 8893.956

P94-01B 061 6.05 no water N/R 1136.493 | 10013.012 | 8894.394

P94-02A 0.53 10.72 10.57 N/R 1138.410 | 10157.070 | 8935.215
(bailed empty)

P94-02B 0.56 6.12 no water N/R 1138.332 | 10155.070 | 8933.309

P94-02C 0.61 13.34 13.08 NR 1129.840 | 10137.120 | 8888.761
(bailed empty) )

P94-03A 0.61 14.10 no water NR 1134373 | 10188.741 | 9245.064

P94-03B 0.61 9.80 no water NR 1134.459 | 10187.816 | 9248.427

P94-04A 0.61 12.70 12.17 N/R 1134.609 | 10142.198 | 9448.836
(bailed empty)

P94-04B 0.61 8.99 1o water NR 1134.326 | 10145.418 | 9442.209

0.58 12.80 8.8 745 1117.445 | 9782317 | 8945.534

GW94-02 0.53 15.70 14.33 8.65 1117.405 10008.160 | 8810.969

GW94-03 0.64 11.94 11.28 9.15 1118431 10306.670 | 9020.492

GW94-04 0.54 14.48 14.33 9.65 1116.165 10310.048 | 9261.925

GWe4-05 0.76 16.13 11.56 SeeNote 5§ 1101.673 10396.139 | 9083.3%4
Notes: 1. All depths measured from top of pipe

Water levels were measured on May 3., 1994
Piezometers confaining water were bailed dry

N/R = Not Recorded

Artesian conditions cause water to spill over the pipe.

o N
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Table 1

Vangorda Waste Rock Containment Facility - Faro, Y.T.

Groundwater Wells and Piezometer Installation Summary

P64-01A 0.61 12.37 no water NIR 1136.565 | 10014.802 | 8893.956

P94-018 0.61 6.05 no water N/R 1136493 | 10013.012 | 8804.394

P94-02A 0.53 10.72 10.57 N/R 11.38.410 | 10157.070 | 8832.215
{bailed empty)

PS94-02B 0.56 6.12 no water N/R 1138.332 | 10155.070 | 8933.308

P94-02C 0.61 13.34 13.08 N/R 1129.840 | 10137.120 | 8888.761
{bailed empty)

Pg4-03B 0.61 9.80 no water N/R 1134.459 | 10187.816 | 9248.427

P84-04A 0.61 12.70 12.17 NR 1134.609 | 10142.198 | 9448.836
{bailed empty)

P94-048 0.61 8.89 no water ' N/R 1134.326 | 10145.418 | 9442.208

GWB4-01 0.58 12.80 8.28 7.45 1117.445 9782.317 | 8945.534

GW94-02 0.53 15.70 14.33 8.65 1117.405 | 10008.160 | 8810.969
GW94-03 0.64 11.94 - 11.28 9.15 1118.431 | 10306.670 | 9020.492
GW94-04 0.54 14.48 14.33 9.65 1116.165 | 10310.048 | 9264.925
GW94-05 0.78 16.13 11.56 See Note 5 1101.673 | 10396.139 | 9083.394
Notes: All depths measured from top of pipe

1.
2. Water levels were measured on May 3, 1994
3. Piezometers containing water were bailed dry
4. N/R = Not Recorded

5. Artesian conditions cause water to spill over the pipe.



VANGORDA WASTE ROCK CONTAINMENT FACILTY

CLIENT: PELLY CONSTRUCTION LTD.

BOREHOLE NO: GW94-01

MONITORING WELL INSTALLATION DRILL: CHE 750 — SOLID SHAFT AUGERS PROJECT NO: 020111385
VANGORDA MINE SITE, FARG, YUKON 7 UTM ZONE: 8 N6909782.32 E588945.53 ELEVATION: 1116.745 (m)
SAMPLE TYPE [Blcras sapte [ norecoviry DX siwomo per. =375 mmspur s, || orra earrer [ w core
]u‘ & STANDARD PENEIRATION B 8 PERCENT GRAVEL
— s z 107 30 40 049 61 80 o
EE=El~| 8 SOIL © PERCET SAND @ =
o % 33 0 40 60 80 =
& 4 PERCENT ST OR FINES
b ElE|5[E DESCRIPTION e e | AFGUEREL | b
& & = % * U | S CROUND KE DESCRPTION & |
o= 02 3 40 20 40 60 &
uu “BORGANICS AND SILT, some moss and roofs, 0o
T ‘I some white osh Iﬁ i
i < LiSIT (TILL) — sandy, some gravel, trace to
: some clay, stiff, low plastic, fine - 20
18 grained sands, subangular particles
= Lﬁ r :‘ EXOWH B
: ‘ — seasonally frozen (Nbn) to 1.2 m 40
i 41 -~ domp below 1.2 m 3
4 i
4y - 6.0
- 20 118
| b I
i 4 - 8.0
; Y L
- 30 1) - 10.0
| — becomes soffer, higher cloy content
o0 L ~ colour changes to brownish grey Lig -
- 1 ~ some phyliite pieces in somple H
— 4 14 (fﬂ%) 120
L 4.0 1 |8 i
) 140
- 16.0
- 50 — sliffer, harder drilling, drier :
i 180
- 6.0
a - 20.0
- more phyllite rock (20%), with some : :
3 pieces of quartzite L8 ¥ : i
/\ A P o
7o — grinding rock .
- 240
¥ . 4
— water ot 7.6 m depth meaosured on
80 94/05/03 P : - 26.0
ILOGGED BY- BCF COMPLETION DEPTH: 125 m
EBA Engmeermg Consultants Lid. |emame SOHPIETE: 8470450
Whitehorse, Yukon {Fig. No: Poge 1 of 2

m
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VANGORDA WASTE ROCK CONTAINMENT FACIITY | CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE KO: GW94--01
MONITORING WELL INSTALLATION DRILL: CME 750 — SOUD SHAFT AUGERS PROJECT NQ: 0201~11385 {
VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6909782.32 E588945.53 ELEVATION: 1116745 (m)
SAMPLE TYPE [oras sweie  [/norecovery D sowro pen. 175 mmsPT s, [[[Joree earree [ ww
k‘ & STANDARD mm: B PERCENT m:
F=HRE R L e B
E i} o g ég SOIL 04 6 80 g
P & PERCENT SILT OR FWES &
EEE|5FE  DESCRPTION  |woc w ww| “Fofugng: |f
| ® i | CROUND ICE DESCRIPTION &
~ 1020 30 40 20 4060 80
80 e
9.0
~ drier, hard drilling - 300
- X ot H 0 I
‘ 4 [ - grinding rock - 320
- 10.0 A | i
- 340
110 | [ BEDROCK — phylite 360
A — very hard drlling,
~ fine, muddy cuttings with pieces of i
A phylite - 380
-1?.3(.‘ ‘7’;10 ;;ig..«l(ﬂ‘“\ o
X @ | |
~ T END OF BOREHOLE
NOTE: -420
- 130 ~ Hole sloughed to 11 m, ond had to |
be redrilied to 12.4 m. Auger bit
had broken off due to excessive 440
- pressure and heat from drilling
bedrock -
MONITORING WELL INSTALLATION
- 140 ~ 0.15 m sand layer on bottorn - 48.0
~ 1.5 m screen+12.2 m 50 mm PVC pipe
— 8 bags sand to 5 m below grade -
i — 0.5 bags bentonite to 4.3 m 480
— some water in hole pushing pipe up
— mixed 3 bags grout + 30 gol. woter 5
- 150 for wells 94-01 and 94-02
- top of PYC 0.58 m above ground - 50.0
160 Poi ; "fs20
: : [LOGGED BY- BCF COMPLETION DEPTH: 125 m
EBA Engineering Consultants Ltd.  |rme: CONPLETE. 04/04 /0
Whitehorse, Yukon IFig. No: Page 7 of 2

AT



YANGORDA WASTE ROCK CONTAINMENT FaCILITY

CUENT: PELLY CONSTRUCTION LTD.

BOREHOLE H0: GW94-—-02

MONITORING WELL INSTALLATION

DRILL: CME 750 - SOLID SHAFT AUGERS

PROJECT NO: 020111365

VANGORDA MINE SITE, FARO, YUKON

UTH ZONE: 8 N6910008.16 E588810.97

FLEVATION: 1116.705 (m)

SAWPLE TWPE_ [Bo8 SAWPLE

Vlworecomry D swomo Pen. £ 75 mn ST 5. [[[]crrer BarreL | ] o core

g &1 STANOARD PENETRATION B8  PERCENT CRAVEL =
— ¥ e - 020 30 4 20 40 6 80 —
lw 2l & SOIL, & PORCENT W06 z
" [ % lag 2 wmso 80 =
[N E= & PERCENT ST OR FINES A
EEE|5FE  DESCRIPTION | w ww| ‘ToiWgner |f
= } ® { | $CROUND ICE DESCRIPTION ¢
, 02 3 4« 20 46 60 8
00 J T HORGANICS AND SILT, some moss and roofs, [ 0o
419 some while osh -
- c{SILT (TILL) — sandy, some grovel, trace to 20
atk some clay, stiff, low plastic, fine
4.0 s grained sands, subangular particles 1
sﬂ Lo brown 40
i 41 - seasonally frozen {Nba) fo 1.2 m
117 — domp below 1.2 m i
20 ']~ grinding rock 6o
X | a - 8.0
) X -
- 30 1k 100
419~ more phyliite rock (20%), with some 120
40 4 1 — higher moisture content, almost wet I
1t — colour changes to darker brown 140
50 -16.0
A 180
- 60 - 20.0
Y . u _
N 22,0
-70
! — softer, higher clay content, low to 240
medium plastic -
- colour changes to darker brown, 5
- 8.0 dmost black %0
- - 28.0
90 o '
V, 3 |1 SIT AND CLAY — some sand, trace of gravel | 300
i 3 firm, low to med plosfic, fine $: B -
3 grained sands, subangular pemcées 390
10.0 2 some quartzite and phyllite pieces, O B :
|LOGGED BY: BCF COMPLETION DEPTH: 155 m
EBA Engmeermg Consultants Ltd. e CMPLETE: 8464/
Whitehorse, Yukon IFig. No: Page 1 of 2
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VANGORDA WASTE ROCK CONTANMENT FACILITY

CUENT: PELLY CONSTRUCTION LTD.

BOREHOLE NO: GW94-02

HONITORING WELL INSTALLATION DRiLL: CME 750 ~ SOUD SHAFT AUGERS PROJECT NO: 020111385
VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910008.16 E588810.97 ELEVATION: 1116765-(m) 114 57¢<
SAMPLE TYPE_ [llcRam SWPLE [/]NO RECOVERY D) STANDARD PEN. =75 mwn SPLIT SP. ||| | CRREL BARREL | ] W CORE
I 1 8 STHOARD PENETRATION B 8 PERCENY CRAVEL B
— |4 o - 1020 3 40 2040 6 80 .
EE=E|~| B SOH‘ © PERCENT ShD @ =
Lyl g’ é § _ %Pmmﬁj’w ﬁg E
| e & R A
B B35 E DESCRIPTION wow  uwo| SPERUERG | b
= , t ® 11 @CROUND ICE DESCRIPTION &
] 1020 30 40 0 40 & 8
w0 2 damp to moist, dark qrey 3
: 340
110 -35.0
120 I
| B 400
5 - higher clay content, wet on sompler
B2 at 12.5 m, less gravel ond very - 420
- 130 = fine silts 5
] 440
¥ ter ot 13.8 m depth d ¥
R - waer g .0 M Geptn megsured on
140 94/05/03 450
- o~ <> 480
1
150 %?;;,(;éb\ -
- 5048
s X — damp to moist, some phyllite * . -
— o water af this depth | 520
- 16.0 END OF BOREHOLE
NOTE: i
1 - some yellowish brown sandy silt was | 540
found on augers between 9.1-12.2 m
~ water wos noticed on A-rods from i
-17.0 about 10.7 m below grade L 56.0
MONITORING WELL INSTALLATION
A - 0.15 m sond layer on bottorn i
~ 1.5 m screen+15.2 m 50 mm PVC pipe - 580
180 - 10 bags sond to 5 m below grade
— 0.5 bags bentonite to 44 m
~ used grout mixed from GW94-01 - 60.0
- - {op of PYC 0.53 m above ground i
- 190 - 620
- 640
200 ] i
: 5 LOGGED 8Y: BCF COMPLETION DEPTH: 155 m
EBA Engineering Consultants Ltd. e ENELLTE 51/64/50
Whitehorse, Yukon Fig. No: Page 2 of 2
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VANGORDA WASTE ROCK CONTANMENT FACIUTY | CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO:  GW94-03
MONITORING WELL INSTALLATION DRILL: CME 750 — HOULGW STEM AUGERS PROJECT HO: D201-11365
VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910306.67 E589020.49 ELEVATION: 111723t (m) 1,
SAMPLE TYPE [lcras sl [/ o RECOVERY @srmpm 575 me seur sp. [[[JcRrReL aaRREL [ M coRe
& STAHDARD PENETRATON & PERGENT CRAEL |
— B z 10 30 4 X & 6 —
E E=E|=~ e SOIL & PERCENT Sl @ x
| E B Mmgmg =
&
A=y DESCRIPTION oow w o | SPUGRIERGL | b
a = | @ ‘ emmmo -
un : 1020 30 40 240 60 80
4o 1 [1SKT (TILL) — sandy, some clay, some uo
Y gravel, very stiff, low to medium A
! ' plastic, fine grained sands,
. subangular particles, dark brown - 2.0
K — frozen to approx. 7.0 m, Nbn — Vx
L 10 41 i
¥ 4 - 4.0
- 3 e i
- 2.0 11
| 4 - grinding rock, very hord drilling ]
; :s : - 8.0
;: 5: i
P30 ‘ : ~ higher gravel content, some - 100
— {45 quartzite rock # & A
] — 'y ~ some medium grained, uniformly
Jr graded sand deposits in sample - 120
s - {emperature measured ot 0.2 deg. C
40 - -~ more rock -
- — becomes softer, higher moisture
414 content when thawed r140
1 Ry ~ colour changes to brownish grey
: - very stiff tll, less rock
- 16.0
- 5.0
! 180
- 6.0 - 200
— — femperature measured ot —0.2 deg. C ’
—_ 8 o s
-220
7.0
- 24.0
80 P [ L 260
: H {0GGED BY: BCF COMPLETION DEPTH: 119 m
EBA Engineering Consultants Ltd.  \&aee COIETE SO0
Whitehorse, Yukon Fig. No: - Page 1 of 2
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VANGORDA WASTE ROCK CONTANMENT FACIIY  [CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: GW94—03
BAONITORING WELL INSTALLATION DRiLL: CHE 750 — HOLLOW STEM AUGERS PROJECT NO: 020111385
VANGDRDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910306.67 E5B89020.49 ELEVATION: 1112737 (m) )17, 0}
SAMPLE TYPE_[jcRAR SWPLE [ /] N0 RECOVERY <] STANDARD PEN. |1 75 mmn SPUIT 5. [[T]CRREL BARREL [ ] M CORE
[ B STANDARD PENETRATION B w PERCENT CRARLE
— e > 102 0 4« 040 6 8 o
ERF=E|o] & SOIL @ PERCENT SiD @ =
" % 33 20 4 6 & =
- i 4 PERCENT ST OR FINES A
B EIE|5E DESCRIPTION e us o | SPELUERCS | b
b= = t & 1| CROUND ICE DESCRIPTION
v 1020 30 4 20 4 6 8
80
- - 28.0
- 9.0
B 300
X 4B E » b I
5 s - 320
100 = WS !
4o =
1k 340
R F ¥
ot — water ot 10.6 m depth measured on -
B 84/05/03
- 11.0 4=k - 36.0
e ~ possble 150 mm thick sand seam e i
- (sand materials noted on augers) 180
- grinding rock, not drillable with
i CME 750 i
- 12.0 D OF BOREHOLE
NOTE: -40.0
~ no water level ot 1200 hrs
i _ - 2.1 m water in hole at 1240 hrs
MONITORING WELL INSTALLATION — 1830 hrs 20
— 0.15 sond layer on bottom
- 130 ~ 1.5 m screen+12.2 m 50 mm PVC pipe X
- 15.5 bags sond fo 5.3 m below grade
— 1 bog bentonite to 4.8 m 440
i - mixed 2 bags grout + 25 gal. water
— install protective casing + endcap -
~ Top of PVC 0.63 m cbove ground
- 140 - 46.0
I - 48.0
- 15.0 ]
- 50.0
160 - 520
: : [LOGGED BY: BCF [COMPLETION DEPTH: 119 m
EBA Engineering Consultants Ltd.  rFae ICMPLETE: 54/64/55
Whitehorse, Yukon Fig. No: ] Page 2 of 2
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VANGORDA WASTE ROCK CONTANMENT FﬁCiLH‘{ CLIENT: PELLY CONSTRUCTION LTD. BOREHOLE NO: GW94--04
MONITORING WELL INSTALLATION DRILL: CME 750 — HOLLOW STEM AUGERS PROJECT NO: 0201113685
VANGORDA MINE SITE, FARO, YUKON UTM ZONE: 8 N6910310.05 £599261.93 ELEVATION: 115485 (m)
SAMPLE TYPE BIGRaB SWPLE [ 7]N0 RECOVERY D) STANDARD PEN. = 75 mmn SPLIT SP. ||| | CRREL BARREL N CORE
| 8 STADARD Paﬂml & PERCENT GRAEL e
— 020 30 4 6 8 —
E &2l & SOIL & PERCENT S0 6 2
[ g, ag 20 40 60 80 =
T = & PERCENT ST OR FINES &
REE|5FE  DESCRIPTION  |mew w we| ‘Fovaegs |§
= ; ® I | ©CROUND ICE DESCRIPTION &
s 020 0 4 20 4 60 80
alb o I« SILT (TILL) — gravelly, sandy. trace of up
1k clay, roadway fill material -
I 1 20
3
- 1.0 - -
X - 45
LRL
1 e |
1 - 6.0
- 2.0 2N
J F{SIT (TIL) = sandy, gravelly, some clay, ]
. 4L frozen (Nbn), low plastic, fine - 8.0
— 4 grained sands, subangular particles, ® A
L sp [ q |e brown ,
;: ||~ temperature measured ot ~0.2 deg. 00
i :a :1 )
il - 120
¢ e
- 4.0 40
:‘ -4 - 140
i 1F]  ~ hole sloughed to 45 m — switched to -
11 hellow stem augers L 16.0
-80 dId  — less gravel content, higher moisture
4L content i
! 31 180
.|k i
60 | 4 K - 200
= i 4 ® i
§ e - 22,0
- 7.0 -l K
i TH - horder drilling FZ40
i _
.80 i1 ; -260
- - 28.0
90 | | |
= — higher silt and cloy content o - 300
100 111 - orinding rock BN 0
{LOGGED BY: BCF COMPLETION DEPTH: 141 m
EBA Englneenng Consultants ltd. s NPIETE: 94/64/5
Whitehorse, Yukon [Fig. No: Page | of 2
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VANGORDA WASTE ROCK CONTAINMENT FACILITY CLENT: PELLY CONSTRUCTION LTD. BOREHOLE N0: GW94-04
MONITORING WELL INSTALLATION DRILL: CHE 750 ~ HOLLOW STEM AUGERS PROJECT NO: 020111365
VANGORDA MINE SITE, FARO, YUKON 7 UTM ZONE: 8 N6910310.05 £599261.93 ELEVATION: 1115:465-{m) Wil e
SAMPLE TYPE JoRas SWPLE [ /MO RECOVERY  [X] STANDARD PEN. |75 mm SPUT 5P. |]|J CRREL BARREL ||| MW CORE
L 8 STAIDARD PENETRATION 2 & PERCENT CRAEL®
-~ &lo 19 2 30 40 040 6 8 —
E == SOIL @ PERCENT SHD @ =
=k AT | E
Q. 4 & E
AE DESCRIPTION e we | AFESTEAGL | G
! ® I | 6CROWD KCE DESCRIPTION &
1820 30 40 2 40 6 8
0d -
- soft spot (0.15 m) L340
- 110 - 36.0
~ grinding rock i
] - 38.0
-120 ]
— . . - 40.0
— ~ finish drifling today at 1900 hrs o
- = — continue on 94/04/24 ot 0800 hrs
B ~ very dusly dry fil, very hard L 420
130 ~ very hard drilling
— broke down from 1030 — 1630 hrs -
] - 440
14 ~ water ot 13.9 m depth measured on 46.§
X 94/05/03 ® B !
s =~ very hard till with some phyliite
END OF BOREHOLE -48.0
MONITORING WELL INSTALLATION B
- 150 —= 0.15 m sand layer on bottom
- 1.5 m screen+14 m, 50 mm PVC pipe - 50.0
- - 9.5 bags sand to 9.0 m below grade 5
- 1 bog bentonite to 8.3 m
160 — mixed 4 bogs grout + 45 gal. woter - 520
~ installed protective casing + endcap -
- top of PVC 0.69 m above ground
5 - 54.0
-17.0 - 56.0
i - 58.0
o 1&9 : 3
R Y
- 19.0 - 62.0
- 54.0
200 E SR N
: s LOGGED BY: BCF COMPLETION DEPTH: 141 m
Whitehorse, Yukon Fig. No: Page 2 of 2
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VANGORDA WASTE ROCK CONTAINMENT FACILITY

CUENT: PELLY CONSTRUCTION LTD.

BOREHOLE NO:  GW94—05

MONITORING WELL INSTALLATION

DRILL: CME 750 — HOLLOW STEM AUGERS

PROJECT MO: D201 -11365

VANGORDA MINE SITE, FARO, YUKON

UTH ZONE: 8 N6910396.14 E589083.30

ELEVATION: 1100:873 (m) Woo.a.

kg

SAMPLE TYPE BIoRAB SWPLE [ /INORECOVERY DX STANDARD PEN. =175 mm SPLIT SP. ||| CRREL BARREL |} | N CORE
I T ® STANDARD PENEIRATION i & PERCENT CRA/EL &
— s - 1020 30 40 20 40 60 80 o
E =] B SO}L @ PERCENT SitD & =
= e EES P ST oR s | &
& & PERCENT SLT OR FINES &
1:Ete DESCRIPTION L I el T
SE: = i ® I | @ CROUND KE DESCRPTION ® | —
- 1020 30 4 20 40 6 &
uo - HORGANICS AND SILT — some moss, some roots, 0o
X SOME SNOW_Cover -I? 1
- " SILT (TILL) — some gravel, some sand, ' 20
trace of clay, stiff, low plastic,
4.0 fine grained sands, moist to wet, -
greyish brown -40
- 6.0
20% ~ water ot 2.0 m depth measured after =
S hrs I - 8.0
- | Rf| SAND AND GRAVEL = trace of silt, loose,
;, fine grained, subrounded to sub- -
30 j anqulor, damp, brown . 10.0
== | 5| SILT (TiLL) — gravelly, some sand, trace °
= i U fo some clay, low plastic, frozen -
7/ (Vs) 15%, grey 120
- stiffer drilling
- 40 /] — increasing clay content i
/ -
/|~ yinding rock - 140
- “
/ -
/
-50 2 - grinding rock 160
1 softer driling i
- 1k 180
i ~ siffer drilling |
60 | | ) - 200
= ~ sample still frozen {Nbn—Vr) o
A — - ice coatings surround smaller sub- -
] rounded gravels, silt sample does ; 990
1 not meit when heated
70 | £~ finish driling today ot 1730 hrs
-1 ] - continue on 94/04/21 of 0840 hrs 940
B 3 | ~ stiffer drilling, some grinding
~ more grinding rock ]
5o L 260
- large rock ]
B~ soft spot AR 289
3 | WATER LEVEL -
- 9.0 | 2l 200
= ~ more silt-till, some excessive o e
5 — moisture, very cold, possibly SO RS S SO S -
N : frozen : 1
100 > — softer drilling 0
ILOGGED BY: BCF COMPLETION DEPTH: 154 m
EBA Engmeermg Consultants Ltd. ke CORFLETE: 54/64/21
Whitehorse, Yukon Ifig. No: Page | of 2
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VANGORDA WASTE ROCK CONTAINMENT FACILITY

CLIENT: PELLY CONSTRUCTION LTD.

BOREHOLE NO: GW94-05

MONITORING WELL INSTALLATION DRILL: CME 750 ~ HOLLOW STEM AUGERS PROJECT NO: 020111365
VANGORDA MINE SITE, FARO, YUKON UM ONE: 8 N6910396.14 E589083.39 ELEVATION: 1100.973 (m)
SAMPLE TYPE BBoran SWPLE [ /]MORECOVERY  [X| STANDARD PEN. = 75 mm SPUT SP. ||| CRREL BARREL ||| NW CORE
| ) @ STANDARD PENETRATION &1 1 PERCENT CRAVEL®
— e 10 20- 3 40 2040 6 8 -
EE2 .| & SOIL & PERCONT SU'® 2
5285 it )
o. & &
BEE|5fE DESCRIPTION e ue o | AFEENTERGS | b
= t @ i | ®CROUND ICE DESCRIPTION &
1020 30 4 2040 6 8
0d — sfiffer, some grinding rock 3
- hard drilliing L340
i - grinding rock i
440 - 350
— some hard and soft layers i
) - 380
- 120 i
— — more very stiff till in sample R 00
= - somple i quite warm
150 ~ softer driling 420
5 - 440
- 14.0 460
] 430
- 15.0 i
e i - 50.0
= = (e .
B END OF BOREHOLE 59,0
- 16.0 NOTE:
~ 5 m of water in hole at 1100 hrs i
3 ~ 104 m waler in hole ot 1140 hrs - 54.0
MONITORING WELL INSTALLATION ]
- 0.15 m sand layer on bottom of hole
170 - 1.5 m screen+15.2 m, 50 mm PYC pipe - 56.0
— 26 bags sand to 5.2 m below grade i
- ~ some slough over sand (2 m)
~ 1 bag bentonite from 3.2 -~ 25 m - 58.0
180 - mixed 2 bags grout + 25 gal. woter
- install protective casing + endcap
~ {op of PV¥C 0.76 m above ground - 600
- 180 .p620
5 §4.0
200 | |
: : LOGGED BY: BCF COMPLETION DEPTH: 154 m
EBA Engmee;mg Consultants Ltd. |mEmee CONPLETE 9470471
Whitehorse, Yukon |Fig. No: Page 2 of 2
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Steffen Robertson and Kirsten
December 1994
Groundwater Investigation North Fork of Rose Creek

Report No. A114101



A114101 - Faro Groundwater Investigation

TABLE 3.1
Summary of Lithology and Hydraulic Conductivities of the Plezometric Screened Intervals

1919985 - ' o CHL BIOT SCHIST

150 180 {CHL BIOT SCHIST 10 45805
BHY%4-10 A 3621 1226822407 1919950 2.82 12282 U407 359978 94711728 140 180 CHL BIOT SCHIST 1€
B 2.82 182.32 2407 3599.75 94713721 20 120 CHL BIOT SCHIST ic
: 61 93 |METABASITE 1F 1.58-04
95 120 |CHIL BIOT SCHIST PR (o 19804
132 152 ICHL BIOT SCHIST 1€ 20804
BHI4-11 3715 1226825801 1920305 0.67 180.67 119.08 3596.59 94411721 160 180 CHL BIOT SCHIST 1C
7 105 |DIORITE 108 $.6B8-06
103 133 JCHL BIOT SCHIST 1C 1.6B-05 .
BHY4-18 A 3869 22683915 1919980 0.69 45,89 10.69 385900 94711722 10 45 QUARTZ DIORITE 10D/
B 0.00 20000 1020 3858.80  SH1VR2 100 182 QUARTZ DIORITE 10D
o] 0.69 345,69 10.96 385873 S4711/22 235 345 QUARTE DIORITE 10D
72 98 |QUARTZ DIORITE 10D 1.5E-06
302 327 IQUARTZ DIORITE 10D 1.0B-06
BH94-16 A 3809 |22683710] 1919145 0.66 7566 24.11 378585  94/11/27 | NC* 75 CHL BIOT SCHIST 1C
B 0.49 200.49 23.98 3783.51 Q411727 100 200 CHL BIOT SCHIST 1C
¢ : X 0.33 280.33 24,01 378532 s4nun 238 280 CHL BIOT SCHIST 1c
14 49 |GRAPHITIC PHYLLITE 1D 21E-06
50 80 |CHL BIOT SCHIST 1C 89807
192 222 |CHI BICT SCHIST 1C 6,1E-06
AUGER
BOREHOLE PIEZO.
BHY4-08 597 22681705 1919940 3.28 28.28 8.82 359146 9410725 18 25 COBBLES 44804 ®m
BHI4-05 3602 | 22681965] 1919960 2.62 23,12 11,78 350284 941028 14 20.5 SANDY GRAVEL 1.08-04 F)
BHY4-07 A 3623 | 22682260] 1920080 2.56 31.56 1742 360814 941023 2 29 COBBLES 1.28-04 [t3]
B 3.28 24,28 18.50 3607.78 94710723 14 21 SAND 18803 (R&F)
BHM-08 3683 | 22682410] 1920120 259 70.09 34,48 363114 9411722 56 675 SCHIST 11 16806 (R)
BHY4-12 A 3798 |22683850) 1922150 219 12.19 6.79 379040 941119 3 10 weathered SCHIST 1C] 33804 R&PF)
B 2.56 29.56 6.79 379077 94/41/19 18 28 SCHIST 1IC} 24B06 (R
BH94-13 A 3806 |22684 8397 1922060 1.34 13.84 10.43 3886.91 4715721 4.5 12.8 SANDY GRAVEL 1o test taken
B 2.23 29.23 11.41 388682  94M10/23 18.5 7 SCHIST 1C|no test taken
BH94-14 A 3797 122683135) 1921510 0.62 21.12 11.02 378660 9411119 135 203 weathered QRTZ DIORITE 10D 2.28-03 ®)
B 272 33.22 14.63 378509 9411119 | 238 308 QUARTZ DIORITE 10D] 11803 R)
Notes:

1. NC* Filter Zone not completed because water in open borehole frozs 2.5 fest below ground elevation,
2. R=Rising Head Test or Bail Down Test '
P = Falling Head Test or Infection Slug Test



FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO:  BH-05
MONITORING WELL INSTALLATION DRILL: CME 750 — HOLLOW STEM AUGERS PROJECT NO: A114101
FARO MINE SITE, FARO, YUKON UTM ZONE: 8 N 22 681 705 E 1919940 ELEVATION: 3597.00 (ft)
SAMPLE TYPE [cras swpte  |/] TRIcONE cuties X ser Eno recovirr [ ]]] v casme [T ]ne core
= |2 |2 GEOLOGIC Bl apormonaL | 2
o 18| S =
@3z 81718 DESCRIPTION @l COMMENTS | B
7 2 SPT {Hows éiz“g 2 4 o
20 % —
- 00 ‘5‘;:“;’ 7 370
;M K 44 GRAVELLY SAND — some cobble sized stones, [/
= sl loose, (damp) 7 9%
2 L35 ¥ S
- Seha ) -
E- 2.0 7 =3595.0
é W Soipds| 2 E
- 30 g 35040
- ’ / E
24 SH SILTY SAND - brown, some arganics and [/ 3
=40 %8 some rust brown water staining. 2 =303
3 N [/ ;
50 - (wet) 2 E3502.0
= ¥ ] e wareR Love, E ¥
=60 (1] 3] 5 |m 0.08 / @ 359145 f ELEVTON 99141
3 / ON OCTOBER 25, 1994.
: / 3
E-70 [ 7 33900
: g E
- 4 16 /] -
- 8.0 / =-3589.0
3 /] 3
= /] -
- : 4 E
=90 ) / =3568.
/) PAORIL cutinGs BAKALL E
=— 100 | ; 2 =-3507.0
2 | /87 3
E 1 V) 3
AL A . SANDY GRAVEL — dark brown, subrounded [ [ e
E gravel, medium grained sand. ¥ 5
- 120 N7 =3585.0
3 G A U g
= A Y :
130 787 35840
5|4 = * A1 5
= LRY =
= 140 987 35830
5 - /1 V) 3
5 | N :
150 Z ~ color changes to rust brown AL
E S 38 " 0-05 < E
- 160 BENTONTE CHIP SEAL =3561.0
%—»tm DRILLING: encountered sand lense grading E g
E to o sondy gravel with depth. 3
180 E3570.0
i :
190 A COLORADO 1020 SILICA SAND E-2578.0
E 200 ﬁ - 3571

Consulting Engineers

ICOMPLETION DEPTH: 25.5 ft

STEFFEN, ROBERTSON AND KIRSTEN  [LGoD Bt &6

%COM?&E%E: 94/09/04

iFiq. No: A~-1

Page 1 of 2
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FARO SEEPAGE WNVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO: BH--0H
JONITORING WELL INSTALLATION DRILL: CME 750 —~ HOLLDOW STEM AUGERS PROJECT NO: AT14101
FARQ HINE SITE, fﬁi_?{), YUKON UTH ZONE: 8 N 22 681 705 E 1919 ¢40 ELEVATION: 3597.00 (ft)
SAMPLE TYPE [ljcrae swPie  [/] TRicoNE curss (X ST EJvo recovery []1] nw casine [T ] wo core
EFzl= |2 GEOLOGIC ol ADDITIONAL |
= Mg E g S S =
A-HE 2| |2  DESCRIPTION P8 commws |5
& 8SPT (blows é} e | 3 A =
0 0 80 80
= 00 P - medium groined sandy gravel = 3517
E—’ILO 7128 2 ; 005 CG.QRPDO 1020 SILICA SAND ;—55?5.[]
S
= 720 ] E-3575.0
250 DRILLING: encountered cobbles e
3 ;e 2
- 240 FALLUING HEAD TEST RESULT  E-3573.0
3 8 (s k=44E-04 emfsec  F
250 1% - 35720
3 S . 5
END OF BOREHOLE: cobbles blocked the 3
- 269 progress of drilfing and SPT sampling E35T1
MONITORING WELL INSTALLATION 3
. 970 - 0.5 ft sand layer on botiom E35704
- § ft screen + 23.3 ft of 2° PVC pipe
~ 5 bags sand to 18 ft below grade 3
- 380 ~ 1 bag bentonite chips to 15 1t E3569.0
3 - backfill borehole with drill cuttings 3
=990 - install friction {sfip off) endcap E 35680
: - Top of P¥C 3.3 ft above ground 3
= E-3567.4)
ésm 4566‘-
- 330 =
=40 = 35630
E_ 3560 E 35614
E 50 g
500 ass&&
? - |LOGGED BY: GRB CGﬁPLHWDEPTPtZSSftém
STEFFEN, ROBERTSON AND KIRSTEN [oeaieae, CUPLTON DTG 25
Consulting Engineers {Fig. No: A-1 Page 2 of 2




FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO:  BH~06
HONITORING WELL INSTALLATION DRLL: CME 750 — HOLLDW STEM AUGERS PROJECT NO: A114101
FARQ MINE SITE, FARQ, YUKON UTM ZONE- 8 N 22681965 E 1919960 ELEVATION: 3602.00 (ft)
SAMPLE TYPE Bcraa sl |/] Trcone cutnes [ ser Elno recovery [ ][] v casing 11 ] na core
SEzls g |2 GEOLOGIC gf  ADDITIONAL | 2
=i ] H o3 = =t
F Faloa > S S =
& EZ|” 217 |8 DESCRIPTION oW COMMENTS |
& 8 SPT {blows éjii“)! 3 7z o
PR 80
XL T : g =S
2N R GRAVELLY SAND - Brown, alluvial outwash |/
=10 ~ material, medium to coarse grained [/ 001
sand, medium grained gravel, foose, 7 S
=20 (damp). / = 3600.0
/
=30 / =-3509.0
5 / z
=40 i /) Von comues b Easona
é a4 é ;
=50 5 =-3597.40
/
=60 (1| 2] 8 |« 0.09 .. 7 E 3506,
3 — some rust brown water staining. / E
=70 / 25054
= % -
=80 ; 7 35940
- 9
- 90 S ) Vlstatc wares 1o EI505
Tt 7 I PIEZOMETER BH-06  E
3 . /7 @ 3592.84 FI ELEVATION  E
- 100 1 o [ 9 ON OCTOBER 25, 1994, 95024
= IA - 7 E X
E i / 2
3 e Spus 003 .=~ SAND — clean, grey, medium grained, some [/ ;—5591,5
3 | : organics, native material. :
= 120 [ .. =350
50 ¢8 0G| DRILLING: encountered cobble seam. BENTONITE CHIP SEAL E_mj
= el DRILLING: encountered interbedded gravelly E
2 sand and coarse grained sand. 3
= 140 Fies 35850
St
é—-mc b3cd : Sl
~F{ COLORADO 1020 SILICA SAND F o
;16.0 st |- ] DRILLING: encountered sand lense. = ?58 )
150 DRILLING: encountered dense sandy gravel.  Fi-F
= 1740 il -k 35050
180 sierd —FFALLING HEAD TESTRESULT  E-3584.0
- CH-Gides ) - k= 10E-04 cmfeec  E
Jataq -
- 199 o F: =565
g el - :
= 200 seirk ; =k = 35020
LOGGED BY: GRB COMPLETION DEPTH. 21.0 &
STEFFEN, ROBERTSON AND KIRSTEN  fevewe o7 rm COMPLETE: 94/10/06
Consulting Engineers [Fig. No: A~2 : Page 1 of 2




FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO: BH-06
MONITORING WELL INSTALLATION DREL: CME 750 — HOLLDW STEM AUGERS PROJECT NO: A114101
FARG MINE SITE, FARG, YUKON UTW ZONE: 8 N 22 681 965 E 1 915 960 ELEVATION: 3602.00 (ft)
SAMPLE TYPE Blicran sawpe |/ micone curnies DX se Ewo recovery (] w casine [T 1m0 core
<3 3 P
e F < = & o E
= w g |2 GEOLOGIC of AppmonaL | 2
e a > oo =
= Hi 2~ |2|  DESCRIPTION Y comens |5
& & SPT {blows éiz")n b 7 o
R 8
=00 FT I T R0
: C‘B—G&&% AL COLORADO 1020 SLICA SAND |
i B0 OF BOREHOLE: cobbles blocked the | el
progress of drilling. 3
- 220 MONITORING WELL INSTALLATION 35400
- 0.5 ft sand layer on bottom E
. - 5 ft screen + 18.12 ft of 2 PVC pipe 3
e ~ 4 bags sand to 14 ft below grade e
3 — 1 bag bentonite chips to 11.5 g
240 ~ backfill borehole with drill cutfings =-3576.0
3 — instoll friction {slip off) endcap 2
i‘_gs_e ~ Top PVC 2.62 ft cbove ground E_ssmj
=260 = 35760
"2&9 %5?4.5
= g
- 300 E 35724
i—&!.ﬂ '-;;..5573 5
=320 = 2570
E‘ 330 E..gssg ,é
- 340 = 3568,
550 - 35679
= e
570 - 7565.0
- 580 E 3564
30 J‘;:sss.c
= » LOGGED BY: GRB COMPLETION DEPTH: 21.0 fté
: : 21
STEFFEN, ROBERTSON AND KIRSTEN |RECG8 CONPLETON OFPT: 2
Consulting Engineers {Fig. No: A~2 __ Page 2 of 2




FARO SEEPAGE INVESTIGATION AL RANGE MINING CORPORATION BOREHOLE NO: BH~07
MONITORING WELL INSTALLATION DREL: CME 750 — HOLLDW STEM AUGERS PROJECT NO: AT14101
FARO MWINE SHE, FARD, YUKON UTH ZONE: 8 N 22 682 260 E 1 920 080 ELEVATION: 3623.00 (ft)
SAMPLE TYPE [llcmaa swee  [/] wicone curnes [ ser EIno recoviry  []]] w casine {1 1na core
4 m —
= &l o 2 a3 o =
S aME o |2 GEOLOGIC ababy ADDITIONAL | o
o e ] s
o = SSle5 =
1-Bk 5”12 DESCRIPTION  [GRE comms | £
3 EE‘S}P'E %ﬂs é ¥2‘2§ 2 hH P
E 00 R N 71 RN
2 K 1) GRAVELLY SAND — brown gravel-sand-sit [/
- 1.0 mixture, loose, occasional cobble / 3622
sized stones, {dry). ‘ 2 :
- 20 / 36210
- g 3
3 w / 3
= 30 4 =-3620.0
3 % 3
3 LR 012 ~ some organics, change in color to rust (/] 3 ‘
- 40 brown, (damp). 2 _E—.-Bﬁt&ﬂ
3 n 7 -
E o / ORILCUTINGS BACKFLL E-3618.0
/
- g I /] E 3617
80 Sp9 e 0.10 ~ angular fo subrounded grovel, (moist). 2 ?si 4
3 g 3
§=7.u - 2 =-3616.
S A A I 4
— (el 7 g1
=80 WEATHERED BEDROCK — looks ke highly [/ 5
3 4114l = bedrock, phyfiitic flakey gravel, 7 E '
- 8.0 tust brown, medium dense. 9 =3614.41
M /
=100 | / =3613.0
=\ / :
S 110} |56 18 |-iai 0.12 2 36120
: = g
: / 5
— 120 [— /] =361
= L / ORIL CUTTHGS (-0 E
- % BENTONTE CHP SEAL (8H4-078) £
- 130 7 3610
7{2m|iid 2
- 140 7 =-3609.0
- % s B 2 3 .
= A VU B sone v v E
- 150 | A UF ] weooemeon  Eseoag
: Y @ 3081 RSN F
3 f, 2 1 O eCTORER 25, 1994, 3
o A ] 1] STIC WATER LEvEL =
160 | |09 21 |- ik Nopomma e
3 £ - /) - o ECTOBER \ 3
- -2 SAND - reddish brown, medium grained, {4 A= % et E .
170 [— - medium dense. A e 0068
3 A VR o cumess (&4—87? g
E 7 :E:mmﬁ-mwo&f-m)g_smﬂ
;— {84 - : 5 = : ; !
] ?’ e mo ey oot
g-w.e X A Vel K= 126-0f enoms e
: 200 e A GiE: s
STEFFEN, ROBERTSON AND KIRSTEN —foeen oo e e 00
' IRBEWED BY: PUH COMPLETE: 94/10/05
__ Consulting Engineers [Fig. No: A-3 Page 1 of 2

Al



FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO:  BH-07
MONITORING WELL INSTALLATION DREL: CME 750 — HOLLOW STEM AUGERS PROJECT NO: AT14101
FARO MINE SITE, FARO, YUKON UTH ZONE: 8 N 22 682 260 E 1 920 080 ELEVATION: 3623.00 (ft)
SAMPLE TYPE [JICRAE SWPLE | /] TRICONE CUTNGS D SPT E=jwo recovery [ ][] aw casme [ T1na core
:-HE “|y|E|  GEOLOGIC  |aBf womomw |
SNE Y Sols S =
& 5z % 217 |z| DESCRIPTION  [#GH coments | =
& B SPT (blows 4] 19 | B el |
PR
E 000 fd L on
SIS 22 3
?2’” 1014 65 oty DRILLING: encountered cobble seam, 3555553:; 0OLORADO 1020 saé) k’ﬁ) g—s&zc
G| or dense but highly weathered bedrock;
- 220 dir rotary triconed through seam, ond |4 & 35010
E cleaned out borehole with hallow stem [ | g
230 adger. E 36000
240 A4 3501
28 COLORADO 10-20 SAD (B4-074) £
=B 1 TRICONE CUTTINGS: reddish brown, extremelyf =k 3%
weathered phyliitic bedrock. 2E
=260 2R =357.0
=74 o [OOSR B
-0 : =
290 E 55040
- %09 END OF BOREHOLE: Could ot progess any | St
3 further with the air—rotary tricone or -
-3 MOMTORING WELL INSTALLATION. BH—07A Dt
E ~ 1.0 ft sond and slough on batiom E
— 520 ~ 5 ft screen + 26.56 ft of 2" PVC pipel —-3501.0
E ~ 3 bogs sand to 22 ft below grade -
- 1 bag benionite chips fo 20 it
- 330 ~ backfil borehole with drill cuttings E35900
g — install friction (sfip off) endcap 3
=340 - Top of PVC 2.56 fi above ground E 3589 0
MONTORING WELL INSTALLATION BH-078 3
- 0.5 ft sand layer on bottom - g
=358 - 5 ft screen + 19.28 f{ of 2* PVC pip =3588.
- ~ 4 bags sand to 14 1t below grade -
3 — 1 bag bentonite chips to 11 &# E 3587.0
=30 ~ backfil borehole with deill cuttings 3
3 — instalf friction (slip off} endoap 5
- 370 ~ Top of PVC 3.28 i above ground =586
g s
- 30 E 35540
|LOGGED BY: GRB ICOMPLETION DEPTH: 30.0 ﬁé;m
STEFFEN, ROBERTSON AND KIRSTEN  feavewen ov: v COVPLETE: 94/10/05
Consulting Engineers {Fig. No: A-3 Page 2 of 2




FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO:  BH-00
MONITORING WELL INSTALLATION DREL: BOYLE QIL 3500 — NG DIAMOND CORE PROJECT NO: A114101
FARC MINE SITE, FARG, YUKON UTH ZONE: 8 N 22 682540 E 1 919 985 ELEVATION: 3744.00 (1)
SAMPLE TYPE [llcraa sape [ /] micone curnes X ser Edwo recovery [ ][] ww casme [ e core
. g | 2
Sk < GEOLOGIC g & ADDITIONAL | =
5 ARECOVERY {%) & v s | ¢ =
% |2 DESCRIPTION |2 COMMENTS | £
o5 8RO (x)s 2 ’ & =
0 4 &0 80 5
- 00 I o ST
- 50 E 37304
= 100 37344
= 150 37200
E—m 5:-37243:1
— 250 37190
%00 TRICONED AND CASED TO 48 FT ST
= 550 || Heovome crousew. e
00 37040
E 450 - 3600.0
2 HORNBLENDE BIOTITE DIORITE = Fighy | 2
— 500 weathered, orange rust colored 36940
= {oxidized) {originally grey color) =
- VERY BROKEN UP CORE, surface woter -
— 550 would have no trouble perculating —3689.0
= through this rock type. A LOT OF -
- | T MISSING CORE indicdtive of lots of B+ ~
- sand ond clay. CHUNKS OF BEDROCK >
- %00 themselves are fairly hard but so E_-%am
- weathered that they can be pried apart -
- 7 by hand. X
650 36790
~ 0 36740
; & B~ n ;
— TLOGGED BY: GRB | CONPIETION DEPTE T30 &
STEFFEN ROBERTSON AND EGRSTEN !RE\%E@ES g‘f PUH COMPLETE: 94 /ﬁ /17
_— { g |Fig. No: A-8 Page 1 of 3



FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO: BH-09
MONITORING WELL INSTALLATION DRILL: BOYLE OiL 3500 — NQ DIANOND CORE PROJECT NO: A114101
FARG WMINE SITE, FARG, YUKON UTM ZONE: 8 N 22 682 540 E 1 219 985 ELEVATION: 3744.00 (ft)
SAMPLE TYPE [lcraa saeie - [/ meone curnes [ ser E=fvo recoviry [ o casne [T Ino core
= & g g " 2
ek = GEOLOGIC 2|2 gE sopmona | 2
Lt o
- ARECOVERY (%) 4 5 | @ |63 =
o = I L DESCRIPTION c18 B8 comms | S
o (=W .
o3 @RAD (%)s 2] & o=
0 40 & 8 o
750 Tl Tl - 6850
a HORNBLENDE BIOTTE DIORITE —
— 800 36640
= |]le B- -
— 85.0 —-3653.4
%00 % 36540
:: - Y 8 ;
950 KX BENTONTIC GROUT SEAL 36430
3 RS CRADING GUT OF THE OXIDIZED Z0NE — cofour | 3
;‘m : :.:’ changing from orange to creamy grey. :_‘35*"*—9
- SO —
3 . 3
1050 % —3633.0
g SoteX -
= ey E
. 25 -
1100} § 414 3o B~ STATIC WATER LEVEL 36349
- 1;’:,:;; N PEZOMETER BH-CS |
- e @ 363274 ft LEVATON |
= FAULT ZONE ~ HISSING ENTIRE LENGTH OF CORE ON NOVEMBER 20, 1994. |
1150 & . A- - 3623.0
= CHLORITIC GIOTITE SCHIST — dark ofive = )
1200 green to black colour, some andulusite -6z
- banding. NOT VERY MANY JOINTS; most - -
- & dip at 50 degrees to the horizontd, B- -
—1250 are clean, with some crushed core on C-3614.0
- the surface, have a narrow separation, -
- and are only sfightly rough. =
E 1300 — HOWEVER, HIGHLY FRACTURED AND BROKEN 36144
~ o UP BY DRILLING; most of the fractures B =
X i or drilbrecks are along biotite : =
- cleavage planes. : -
1350 —~ RECOVERY & RQD are low but improve 3 E 360
— slightly with depth. 21 F{COLORADO 10-20 SILICA SAN
- & 3 c- O
— 1408 :
1450 c- : 0
::m& i 7\ LS ! Bt : 3 =
LOGGED BY: GRB COMPLETION DEPTH: 1BOO #t
STEFFEN, ROBERTSON AND KIRSTEN  Feiee o mim COVPLETE: §4/11/17
Consulting Engineers Fig. No: A-8 Page 2 of 3
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FARO SEEPAGE INVESTIGATION ANAL RANGE MINING CORPORATION BOREHOLE NO:  BH-00
MONTORING WELL INSTALLATION DRELL: BOYLE Ol 3500 — NQ DIAMOND CORE PROJECT NO: A114101
FARG HINE STTE, FARQ, YUKON UTH ZONE- 8 N 22 682540 E | 918 985 ELEVATION: 3744.00 (ft)
SAMPLE TYPE [llcrae sapte  [/] meone cuties X ser Eno recovery [T w casiG [T I core
z g g 2 | g e £
gk = GEOLOGIC E|EjpE omoma |2
E |5 & RECOVERY (%) & &1 4 88 =
o= DESCRIPTION g | 2P0 coomns | E
o5 ®RW (Tj@ 12 €5 o
20 40 60 80 &
WU N s E 3500
- CHLORITIC BIOTITE SCHIST -
50| | A 4 FooLoreo0 1020 Stk snof-2saad
= € c- =
1600 ~ BELOW THE WATER TABLE: core is Seeta
- slightly weathered and there is some =
. evidence of water movement (staining), : -
16501 | |-@ia BUT NO DEPOSITS ON FRACTURES OR JOINTS | B ;?A@;ﬂ; }gfg _%ism 35794
- SO SEEPAGE CANNOT BE DRAMATIC. ] k= emfsec |
1700 - c 35740
1750 = 3569.0
= [ BYY C- -
1000 END OF BOREHOLE: design depth aftained. + T e
- MONITORING WELL INSTALLATION -
= 2 ~ clean, firm bedrock at bottom =
(1858 - § ft screen + 175.42 fi 3/4° PVC pipe 35590
~ - 6 bags sand to 125 ft below grade =
- ~ mixed 10 bags grout + 100 gal. water =
-190.0 - grouted to surface 35540
= ~ install copper slip off endeap and -
- ; tape on with electrician’s tdpe -
105 - Tap of PVC (.42 ft chove ground - 3540.0
= 2000 35440
= 3530
2100 35344
15:215.0 ?52&5
= 2900 5240
;225,9 i . :"55!9.
LOGGED BY: GRB COMPLETION DEPTH: 10O &
STEFFEN, ROBE:RTSGN AND KIRSTEN igmm 8Y: PUH COMPLETE: 94 /3 { /1';
Consulting Engineers {Fig. No: A-8 Poge 3 of 3




FARO SEEPAGE INVESTICATION ANVL RANGE MINING CORPORATION BOREHOLE NO: BH~-12
MONITORING WELL INSTALLATION DRILL: CME 750 — HOLLOW STEM AUGERS PROJECT NO: A114101
FARO MINE SITE, FARQ, YUKON UTH ZONE: 8 N 22 683930 E 1922 150 ELEVATION: 3795.00 {ft)
SAMPLE TYPE [llcra sare /] eone curnes DX ser Enorecovire  [[]weasse [ ]na core
= l‘f e % = o £
sHalz g |2 GEOLOGIC af ADDITIONAL | 2
=Ha o = S O =
2 5z 217 |g|  DESCRIPTION B coMMENTS | S
3 8 SPT {tlows é 1226! 2 7] o
20_® .
) EENREE W - e
- 1.0 34 V E—mu
é M Ei;é BENTONITE CHIP SFAL g
g =
| GRAVELLY SAND — light brown, medium
E—-S.S sbho gmiﬂed’ loose, (d;)s} :5'—37915
LE] 3
- 4.0 ﬁg £ 37010
T 4 il STATE WATER LEVEL = ¥
E 5o : ilisi > NPEIMETERB1ZB | |
= X 2 |00 i [l WEATHERED BEDROCK — very dense, light grey £ A T
3 [l  weathered bedrock, (wet). : ST WATER (VL E
= 5 ik, g
o M= ON NOVEMBER 19, 1994, |
=72 T o7
IEIE & T T p— enough to tricone. H{o];{ COLORADO 10-20 SUICA SKODE
= i . -
§—s.a ﬁﬁ 2 22 = §.3~04 em/feec ?7&&0
100 1= BEROEK — consodoted S
Wl begin air—rotary tricoring.
=110 il 37840
i
- 120 e 37630
iilﬁ
- 130 = E-3782.0
: e
= 140 T : 'éia?au
;{§ | BENTONTTE P SEAL
- 150 ® | 37809
=l
- 160 ﬂﬁ £3715.0
I
=170 iig 7
3 i E
3 =l - ftic schist. E
= 189 /] 4 =1l soft, phyf =u]
i A 3
= 19.0 Eﬁ COLORADO 10-20 SUCA SAND E 37160
3 = :
3 =Ill 3
LOGGED BY: GRB COMPLETION DEPTH: 270 ft
STEFFEN, ROBERTSON AND KIRSTEN [eeecc, COMPTETON EFT 2
_ Consulting Engineers {Fig. No: A-5 Poge 1 of 2




FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO: BH-12
MONITORING WELL INSTALLATION DRELL: CME 750 — HOLLDW STEM AUGERS PROJECT NO: AT14101
FARD MINE SITE, FARC, YUKON UTH ZONE: 8 N 22683950 E19221%0 ELEVATION: 3795.00 (ft)
SAMPLE TYPE [IGRAE SAPLE  |/] TRICONE CUTNGS SPT E=Jno recovery ][] nw casie {1 Ina core
al o 2 a | o = =
= 1 = &5 =
EFZ = w2 GEOLOGIC afiaf  ADDITIONAL | 2
r IS § a % =T = o
ol Y > SISl =
G 5= 217 1= DESCRIPTION  [#3<L COMMENTS | =
3 & SPT {blows é’ 12'20! 2 1] o
20 4
E 20 3T
E—zm COLORADO 10-20 SLICA SAND E%m.n
——m Eam.u
~ 30 itic schist, ;
B0 Z : i =377
E—2&0 U ' E—me.c
3 END OF BOREHOLE: design depth of 15 1t S
3 into bedrock attined. :
=250 MONTORING WELL INSTALLATION BH—128 = 5760.0
~ firm bedrock ot bottom 2
3 -5 f screen + 24.56 {1 2° PVC pipe 3
218 ~ 2.5 bags sand to 18 ft below grade =3768.1
3 - 1.5 bags benttinite chips to 105 1t E
5 ~ install friction {sfip off} endcap 3
280 ~ Top of PVC 2.56 ft above ground =37615
- MONITORING WELL INSTALLATION BH-12A -
B0 ~ 5 ft soreen + 7.19 ft 2° PVC pipe 3
5 = 2.5 bugs sand to 3 & below grode =
=~ 300 = 0.5 bags bentonite chips to surface =-3765.0
E - install friction (sfip off) endcap :
3 - Top of PVC 2.19 f above ground =
=510 . 37640
;-szs Zam
;-53.0 %752.0
f—-x.o E—mu
£ 350 £ 37600
560 = 3750,
E 310 s
E 380 E 4757,
i—-ss.ﬁ —-5?56.(3
TLOGGED BY- GRB ccammsztémg
STEFFEN ¥ ROBERTSON AND I{IRSTEN mmm éY: PUH COMPLETE: 64 /10 fas -
Consulting Enpineers {Fig. No: A~5 Page 7 of 2
ST ===




FARQC SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO: BH-13
MONITORING WELL INSTALLATION DRILL: CME 750 — HOLLOW STEM AUGERS PROJECT NO: A114101
FARO WINE SITE, FARG, YUKON UTH ZONE: 8 N 22 684 830 F § 922 060 ELEVATION: 3896.00 (ft)
SAMPLE TYPE [llcran saete  [/] Ricone curnes  [X ser Elnorecovery [ ]]] e casine [ core
}& o g s @ =
Q = S, ~ o as S
7HE ||| GEOLOGIC  pEeE momow | S
Eﬁ a. | a = o OO O =
=N F 2 = DESCRIPTION alml  COMMENTS | S
07 & SPT (Hlows :,/e 122? 2 & a =~
20 %0 00 80 -
- 00 { S - VOLCANIC ASH — ot 7°, white, . - 369
: ORGANIC SAND - at 6, medium grained, Wﬁﬂgfgyﬁﬂ 2
- 1.0 RN lack. =-3695.0
= L ¢ GRAVELLY SAND — medium to rust brown, 3
= f medium groined sond, engular o 5 =
— 18 sub—~angular gravel, kose, (dry). / £-3694.0
5 | / -
.g... 38 f DRILL CUTTREGS (BH~134 5—5893.
2 1] [ oRIL G (a1 e
3 /] -
=~ 4.0 / =392
3 /] =
E oM 44 b -
3 "y 1 o] cotomno 10-20 s ex-134)
— 50 Hir 55; -] ORILL CUTIRGS (B4-138 E-3691.0
3 BH1 ~ density increasing with depth. /5
= 6.0 P 521 =-3890.0
= SR P AT -
3 - Lk /) 3
3 : /1 =
- 70 : a5 -3689.0
- 1F % =
: i 738 E
=80 X 4 44 ¢ SOV GRAVEL — brownish grey, dense, (4] 2 = - 38680
= AT 3
- ¢ 2 3
=-80 — ?« ,’;5: STATIC WATER (EVEL =-38870
= v 3% Jr-i]  PEZOMETER B-13A 3
E X 869 S essesteanmn  E ¥
3 €4 ¢ AT olseBeRIL UM, F
=~ 1040 845 /F 123 STARC YATER LEVEL —3886.0
3 6P len ¢ 42 HPZOMER @12 E
3 ey ;;: - @ 386582 & LAV =
E—!m 5 mn /:"5' OH OCTOEER 23, 1934, 5—5885.8
E L%l = some phyliitic gravel sfices. f;} = 2
g % JoE :
- 120 ‘A 735 E3884G
- 444 22 -
1=/ BEDROCK — consolidated, g 3
- 130 ~ begin dir-rotary tricoring. / 3583
§ / 5
= 140 f E sane.
2 7 3
: 7 3
=B 6 - soft, phylific schist. / ey
= | Y 2
- 160 I i—swm
5—37.0 E'BSTQ.Q
- BENTONITE CHP SEAL {BH-138) E
- 180 iR - 3878,
£ 190 . E 36774
i q B COLORKDA 10-20 SO (BH-138) £
£ 200 : 3 E : sa780
LOGGED BY: GRB COMPLETION DEPTH: 220 1t
STEFFEN, ROBERTSON AND KIRSTEN [oeoroe, EONPLTEN DEFT 2
__ Consulting Engineers fFig. No: A6 Poge 1 of 2




FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO: BH-13
MONITORING WELL INSTALLATION DRELL: CME 750 ~ HOLLOW STEM AUGERS PROJECT NO: A114101
FARQ HINE SITE, FARO, YUKON UTM ZONE- 8 N 22 684 830 E 1 922 050 ELEVATION: 3896.00 (ft)
SAMPLE TYPE [Ellcran swple  [/] RiconE cuthes X ser Evo recovery [ ]] ww casme [ ne core
5l o 2 a8 @ < =
= N & =
fsls £l 8| cmowcic  pEsE womow |S
=101 a = < OO O =
z B2 o 2|~ |2| DESCRIPTION  [#Hed commnts | =
173 SPT (blows é 12*25 2 7] o
0 %
Y : M= I
: i
- 210 38750
E—ZZ.G Am E_SSH.G
7 ~ saft, phylitic schist. =
- 230 Z phyg = 38730
: COLORADO 10-20 SN (BH-138) |
- 240 _ Eser2g
_ 250 i—;sn.e
ém Easm:
770 : E sas0.]
3 END OF BOREHGLE: design depth of 15 1t 3
3 into bedrock attained. 3
280 MONITORING WELL INSTALLATION BH~138 E 3850,
E ~ firm bedrock at boltom 3
- ~ 5§ f screen + 24.23 f 2° PVC pipe 3
=280 — 3.5 bags sand to 18.5 & below grade =-3867.0
3 - mixed 0.75 bags grout + 10 gal. water 2
- - grouted o 16.0 ft below grade =
=500 ~ backfl borehole with dril cuttings e
3 - install friction. (sfip off) endcap E
= 510 ~ Top of PVC 223 ft above ground .
3 HONMTORING WELL INSTALLATION BH-13A 3
8 - 0.5 f{ sand fayer on boltom d
- 320 - 5 ft screen + 8.84 ft 2* PVC pipe 38644
3 ~ 2.5 bags sand to 45 ft below grade 2
— backfill with drill cuttings to 1.5 ft
£~ 354 ~ mixed 0.5 bags grout + 7 gal. waler 36630
3 ~ grouted to sm{eoe ) =
. ~ install friction (slip off} endcap s
=0 ~ Top of PVC 1.3¢ ft above ground S
350 F 38610
i—-s&o ~sasc_e
i—-m —sassn
-0 s
=50 36570
» {LOGGED BY: GRB CGHPLEEONGEPT%LZ?&&P
STEFFEN, ROBERTSON AND KIRSTEN [ ioe, COUPLETON DEFT 2.
S ____Consulting Engineers {Fig. No: A-6 Page 2 of 2




FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BORFHOLE NO: BH-14

MONITORING WELL INSTALLATION DREL: CME 750 — HOLLDW STEM AUGERS PROJECT NO: A114101

FARD WINE SITE, FARG, YUKON UT ZONE: 8 N 22 683155 E 1921 510 ELEVATION: 3797.00 (ft}

SAMPLE TYPE [licRan sPlE  [/] TRICONE CUTNGS X SPT Einorecoviry ][] aw case [T no core
EFZl= g |2 GEOLOGIC ofal ADDITIONAL | 2
FE HEl & I S S =
&2z 817 |8 DESCRIPTION Uzl COMMENTS | B

& ST Glows / 129 | 3 b =
20 %

=00 : : 0R [F]]]| ORGANIC WATTER - to 2° 7 IR0

‘ VOLCANIC ASH - to 6" bs

10 ! GRAVELLY SAND — dark brown, medium grained |/ = 3706.0

3  loose fo medium denstty, (moist). é =

: %

- 20 7 E3795.0

- % e

o \ L =

= 2 3

=30 E 2 E37940

3 G ; =

=4 - changing oolour to fight brown. 2 =734

5 1 % 3

- ’ s o

— 50

e B 3 = (dry) / DRILL CUTTINGS BAKRLL 7oz

.E. 9 9‘ E

T =" WEATHERED BEDROCK 2 Eenig

4
-~ 70 / =-3790.0
: ) 3
= X 4 |10 " %
— 8.0 //, 37890
) :
=90 / STATIC WATER LEVEL = 37800
3 7 i PEZOMETER BH-14A E
3 4 @ S786.60 ft ELEVATON £
=100 g St R o o E762
3 ¥ PEZOVETER B-148 |
3 @ 3765.00 ft ELEVATON F
'5'-11‘0 O NOVEMBER 19, 1834, _:—_4?86‘6
;—-%2.6 f—azm
z_. 130 ;—éTE@.ﬁ
- 140 2 3785

= 154 X s | 100 p - weathered bedrock, not consafidated 37820

3 enaugh fo gir~rotary fricone. S e 3

- 160 51 T3 COLORADO 10-20 SLICA SKDES781.0

3_-173 —575&

- 180 : 2

1 B H{RISHG HEAD TEST RESUT 3

3 3R k=220 F

E‘lgﬂ SR 37780

STEFFEN, ROBERTSON AND KIRSTEN  |aeeed S50 e
[ : IREVIEWED BY: PMH COMPLETE: 94/10/07
Consulting Engineers [Fig. No: A-7 ] Page 1 of 2

STATHURAREE



FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION BOREHOLE NO: BH-14
MONITORING WELL INSTALLATION DRILL: CME 750 — HOLLOW STEM AUGERS PROJECT MO: A114101
FARC MINE SITE, FARG, YUKON UTH Z0NE: 8 N 22683 155 E 1 921510 ELEVATION: 3797.00 (ft)
SAMPLE TYPE [licram sweie  |/] ricone cutnes X ser Eno recovery [ ww casmie [ ]ne core
2o 2 o o [ =
= = & o e
S HE S|, |B|  GEOLOGIC  |pBef Awpmona |2
o padl 3 F:’ § ) a = -3 __O_
E als|s 3 Al & =
=R g = DESCRIPTION alal  COMMENTS | 2
& ESPT {Hlows 4’ 12’263 2 7] =
20 4
= 200 i =1 BEDROCK - consolidated : E37T70
ﬁg ~ begin air-rotary {riconing. 2 COLORADO 10-20 SILICA SANDE
=210 =l . .:rans.ﬁ
E lfi= 3
...m E oo one SR ?nﬁ'ﬂ
: i
=230 = £ 37140
: i :
240 1 E 37734
I
250 76 o T R ——— COLORIO 10-20 SUCA HOE 3772
:_:*.-2&@ ;ﬂi E—-.!?N.G
=770 i E armog
5 I
=280 fl RISING HEAD TESTRESULT  £-3769.0
- % k=LIE-0Semfeec |
290 T E 37680
i
- 300 i 3767
END OF BOREHOLE: design depth of 0
- 310 aticined. E 3766.0
3 NONITORING WELL INSTALLATION BH-14B 3
3 - firm bedrock ot bottom E
- 320 ~ 5 ft screen + 28.22 ft 2° PVC pipe E3785.0
E ~ 3 bags sand to 235 fi below grade 3
: ~ 1 bag bentoniie chips fo 21 ft E
- 330 ~ Tnstall friction (shp off} endcap 37640
5 - Top of ¥ 2.72 & above ground 3
3 MONITORING WELL INSTALLATION BH-14A E
40 "~ 0.5 ft siica sand on bentonite seal e
5 - 5 ft screen + 16,12 1 2° PVC pipe 3
= 550 - 4 bags sand to 13.5 f below grade E 37620
3 - 1 bag bentonéta chips o 10.5 ft E
: — backfil borehole with dril cuttings 3
360 — instofl flush threaded endeap —3761.0
~ Top of PVC 0.62 ft above ground
570 = 5760
30 E 37540
- 590 = 5758,
LOGGED BY: GRB COMPLETION DEPTH: 30.5 it
STEFFEN, ROEEBTSGI‘{ AND KIRSTEN  hevieve o7 e COMPLETE: 94710/07
Consulting Engineers fFig. No: A=7 | Page 2 of 2
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Piteau Resources Inc.
June 23, 1995
Current Groundwater in the Southeast Walls of Grum Pit

File No. 1327



TABLE

SUMMARY OF GRUM PIT WATER LEVELS, 1992 TO 1995

89-1 89-2 89-3 89-4 89-5 91-2 91-3 91-4 92-1 92-2 92-3 92-4 95-1 95-2 —}
DATUM (m)| 1301.67 | 1301.14 | 1301.17 | 1300.74 | 1302.05 | 1285.93 | 1300.37 | 1305.22 | 1278.39 | 1289.71 | 1289.66 | 1271.31 | 1293.08 | 1253.38 |

10-Jul-92 | 1267.78 | 129026 | 1288.98 | 129190 #N/A 1257.64 | 1291.26 #N/A H#N/A H#N/A H#N/A #INJA #N/A #N/A
13-Jul-92 | 1266.56 | 1289.47 | 1288.34 | 1291.14 #N/A 1258.92 | 1280.49 #NIA #N/A #NIA H#NIA #N/A H#N/A #N/A
16-Jul-92 | 1268.69 | 129069 | 1290.28 | 1291.90 #N/A 1259.41 | 1291.44 #N/A #NIA H#N/A #NIA #NIA H#N/A #N/A
20-~Jul-92 | 1265.19 | 1288.86 | 1287.76 | 129047 H#NJA 1262.09 | 1289.82 #N/A #INJA H#N/A #NIA H#N/A #HN/A #INIA
25-Jul-92 | 1263.97 | 1288.00 | 1287.06 | 1289.68 H#NIA 1247.37 | 1288.97 | #N/A #N/A H#NIA H#NIA H#INIA #N/A #N/A
27-0ul-92 | 1262.78 | 1286.84 | 1285.93 | 1288.58 #NIA 1234.88 | 1286.93 #N/A #IN/A #N/A H#NIA H#NIA #N/A HNIA
31-Jul-92 | 1261.10 | 128553 | 1284.53 | 1287.21 H#NIA 1232.59 | 128565 #N/A F#NIA #N/A #N/A HNIA HN/A #N/A
3-Aug-92 | 1259.89 | 128450 | 1283.46 | 1286.23 #NIA 1233.69 | 1284.67 #NIA HN/A #N/A H#INJA #NJA #N/A #N/A
12-Aug-92 | 1256.75 | 1281.78 | 1281.05 | 128358 #N/A 1260.42 | 1282.02 #N/A HN/A #N/A HNIA #N/A #HN/A #N/A
2-Nov-82 | 1245.04 | 1269.04 | 1268.92 H#INIA #N/A #N/A 1270.86 } 1274.31 HN/A #IN/A HINIA #N/A #N/A #N/A
23-Nov-92 | 1267.38 | 1267.85 | 1268.00 #N/A H#INIA 1266.96 | 1268.79 | 1272.70 | 1266.38 | 125561 | 1267.53 | 1263.69 #N/A #N/A
28-Nov-92 | 1244.06 | 1264.80 | 1263.85 #N/A #N/A 1266.93 | 1266.25 | 1271.32 | 126522 | 1261.82 | 124543 | 1263.59 #N/A #N/A
7-Dec-92 | 1244.06 { 1260.38 | 1257.15 #IN/A #N/A 1236.73 #N/A 1268.71 | 1258.06 | 1257.46 | 1205.84 | 1261.68 HN/A #N/A
1-Apr-83 #N/A 1249.23 | 1250.60 #N/IA H#N/A 1236.27 H#N/A 1264.62 | 1247.27 #N/A H#IN/A 1259.15 #NIA #N/A
19-Nov-94 #NIA #N/A 1266.54 | 1290.03 #NIA 1270.60 #NIA 1265.92 | 1267.19 | 1266.24 | 1238.56 #NIA H#N/A H#N/A
28-Nov-94 #N/A #NIA 1264.54 | 1288.90 H#NIA 1268.30 #N/A 1261.42 | 1264.79 | 1271.81 #IN/A H#IN/A #NIA #N/A
7-Dec-94 #N/A H#INJA 1264.04 | 1290.70 #N/A, 1267.00 #N/A 1262.02 | 1264.18 | 1261.80 | 1258.70 #NIA #INJA #N/A
16-Dec-94 #N/A #N/A 1262.14 | 1284.90 #HNIA #N/A #N/A 1268.62 | 1264.09 | 1215.50 #NIA #NIA #N/A #NIA
18-Dec-24 F#N/A #N/A 1261.64 H#N/A #N/A #INJA H#N/A #NIA #N/A #N/A #INJA 1262.21 #N/A #N/A
10-Feb-85 | 1245.40 #NIA #NIA #N/A #N/A #N/A 1251.00 H#N/A #N/A | 1248.60 | 1240.00 #N/A H#NIA #N/A
11-Mar-95 #N/IA #N/A #N/A #N/A H#N/A 1257.00 H#INIA #N/A #N/A #N/A H#N/A 1258.00 HN/A #N/A
7-Apr-85 #N/A #N/A #N/A #N/A H#NIA #N/A #N/A #N/A #NIA #N/A #NIA - #NIA 1280.88 #N/A
13-Apr-95 | #N/A #NIA HN/A #INIA #NIA #N/A #INIA #IN/A #NIA H#IN/A #N/A #NIA 1276.08 #N/A
17-Apr-95 #N/A F#N/A #INIA #NIA #NIA H#N/A HNIA H#NIA #NIA #N/A #N/A #N/A 1284.88 #NA
24-Apr-95 #NIA H#NJA H#HINIA #NIA #N/A #N/A #N/A HN/A #N/A #NA H#INIA #N/A 1249.28 #N/A
25-Apr-95 #NIA H#N/A H#NIA #N/A H#N/A #N/A #N/A #NIA #INIA F#INIA H#NIA #N/A 1261.08 #N/A
30-Apr-95 #N/A #NIA #NIA #NIA #N/A #NIA #N/A #N/A #N/A #N/A #N/A #NIA 1244.88 #NJA
1-May-85 #N/A #N/A #N/A #NIA #N/A #N/A #N/A #N/A H#NIA HN/A #NIA H#INIA 1245.38 #N/A
6-May-95 #N/A #N/A #NIA #N/A H#N/A #N/A #N/A #INIA #NIA #NIA #N/A HN/A 1242.81 #N/A
8-May-95 #N/A H#N/A H#IN/A #NIA #N/IA #NIA H#NIA H#NIA #N/A #HN/A H#N/A #IN/A 1242.84 #IN/A
9-May-85 #N/A H#N/A H#NIA H#NIA H#NIA #N/A #N/A #NIA #N/A #N/A #NIA #N/A 1242.15 #N/A
11-May-956 |  #N/A #N/A H#INIA #N/A #N/A 1254.67 | 1253.07 #NIA H#N/A #NIA #N/A 125576 | 1241.79 | 1253.38
12-May-85 |  #N/A #N/A #N/A - #N/A 1293.25 #N/A #NIA 1263.22 #N/A 1263.52 | 1221.49 #N/A 1241.67 #NIA
18-May-95 |  #N/A HN/A 1252.30 | 1256.74 | 1284.09 | 1254.07 | 1252.37 | 1263.22 H#NIA 1252.99 | 1240.11 | 125598 | 1241.31 | 1246.83
25-May-95 | #N/A 1250.32 | 1250.76 | 1265.09 | 1294.78 | 1235.85 #N/A 1268.08 #NIA 1251.55 | 1244.59 | 1254.20 | 1240.80 | 1247.20
1~Jun-85 #N/A 1250.63 | 1250.26 | 1255.57 | 1295.18 | 1235.84 | 125315 | 1267.52 #NIA 1251.34 | 1249.28 | 1253.73 | 1239.96 | 1246.38




Hydrogeological Sections Through
Southeast Pit Walls - Figure 2
Piteau Resources Inc.

File # 1327
June 23, 1995
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Robertson GeoConsultants Inc.
December 1996

Anvil Range Mining Complex -
1996 Drilling and Piezometer Installation Program

Report No. 033002/1



Anvil Range Mining Complex - 1996 Drilling and Piezometer Instaliation Program Page 5
Table 1.
Groundwater Monitoring Well Construction Details
Monitoring | Stickup | T.O.P. Ground Screened | Filter Pack Seal Backdill/
Well {m) Elevation | Elevation Interval {mbgs} {mbgs) Cave
(masl) | (masl) | (mas.l) (mbgs)
MW 86-1 0.75 1050.1 1049.3 18.77-21.80 | 18.37-21.30 0.0-0.50 0.50-17.36
17.36-18.37 | 21.80-22.25
MW 86-2 0.75 1050.1 1049.3 17.13-20.12 | 0.20-1.25 1.25-1.55 1.55-16.40
17.00-20.12 | 16.40-17.00
MW 86-3A 0.68 1032.1 10314 7.44-8.97 6.50-8.30 1.35-1.85 0.50-1.35
’ _ 1.85-6.50
MW 86-3B 0.63 1032.0 10314 | 17.70-19.17 | 16.80-18.60 | 1640-16.80 | 8.30-16.40
18.17-19.80
MW 86-4A 0.80 1033.1 1032.3 8.466.48 N/A 0.0-1.00 1.00-6.48
MW 96-48 076 1033.0 4032.3 9.80-11.30 WA N/A 6.48-11.30
MW 86-4C 0.70 1033.0 1032.3 14.97-16.47 | 18.37-21.80 N/A 11.30-17.36
below 864 28.50-30.63 | 17.36-18.37 | 21.80-28.50
MW 964D 0.70 1032.9 1032.2 26.84-28.34 | 0.20-1.00 2.00-2.30 1.00-2.00
26.00-28.34 2.18-26.00
MW 86-5A 0.69 1052.1 1051.4 2.43-8.53 2.29-9.14 0.0-2.29 N/A
MW 86-5B 0.74 1052.14 1051.4 11.64-14.69 | 10.67-14.69 | 9.14-10.67 N/A
MW 86-5C 0.81 1052.2 1051.4 27.86-29.37 | 27.50-29.37 | 25.20-25.96 | 14.69-25.20
o 25.96-27.50
20.37-29.87
MW 96-6 0.73 no survey | nosurvey | 18.07-20.12 | 15.80-20.12 | 0.0-3.00 3.00-7.01
7.01-15.90
MW 86-7 0.66 no survey | ho survey 6.26-9.24 4.20-8.24 0.0-1.20 1.20-3.20
3.204.20
MW 86-8A 0.70 nosurvey | nosurvey | 1.184.17 1.20-4.30 0.0-1.20 N/A
MW 96-8B 0.78 no survey | no survey 5.50-8.52 5.80-9.20 4.30-5.80 9.20-9.45
MW 96-8A 0.70 no survey | no survey 4.96-9.45 4.04-10.36 0.0-0.80 0.80-3.25
3.254.04
MW 96-9B 0.60 no survey | nosurvey | 16.53:-17.99 | 15.28-17.99 | 10.36-15.98
" Robertson GeoConsultants Inc.

Report 033002/

December 1896
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Table 3: Hydraulic Conductlvity Testing Resuilts

wiesBol-4 UORBHEISU] J0IS0Z0IA Dug Buliun orat - ¥aidwon Buluis aBuey saing

"oUf SJBYNSUOTONE) UOSUSGoY

9661 Joquie0sq

Monitoring {  Test Solution Mathod Bearall
Well Numbes van der Kamp® B&R™ Hvorelay®™ Hazen™
3 [0 - K (mfs) % fmis) K (mis) K (m/s)

Win Miex BEJ Min Max BEJ BEJ | Win Max BEJ #in Max BEJ
3A FH1__| 0,001 0.1 01 BE04 | 2E03 | 1E-08 | 1E.03 8504 | 2563 | IED
FHs 0.001 0.1 01 8E-04 | 2603 | 1603 | 9E-04 SE-04 | 2803 | 1803
mean 6E-04 | 2603 | 1E-0%

38 FHT X o X1 BEDL B0 ZED - ) BEGL I ZEDS | dEas
2| 0.001 0.1 01 8E-04 | 3603 | 2608 | 1603 8E04 | 9603 | 263
RHZ | 0001 0.1 01 5E04 | 2603 | 1E-03 | 2E-08 BE04 | 3E03 | AED3
mesn TE04 | 28403 | 2603
4C FH1_| 0001 0.1 01 2604 | 7E04 | AE-04 - 04| 7E04 | 4504
RH3 | 0.001 0.1 01 9E04 | 2603 | 2603 | AE04 4E-04_| 2603 | 2E-03
mean ‘ 3ED4 | 4E-03 | SE-04
) A1 | 0.001 X o1 7Eo4 | 2508 | 1503 | AE04 : T T T B TR BT
58 FH 0,001 0.4 ] 9604 | OED4 | 6E-04 | GE4 , _ SE.04 | SE04 | 6504
FH2 | 0,001 0.1 01 3E04 | BE04 | BE-04 | BED4 3604 | BE-04 | 6E-04
RH1__| 0.001 0.1 01 6E:04 | 2E-03 | 1E-08 oE04 | 2505 | 1E0
Mean AB04 1E-03 TE-H4
5C RHA ' 4E-08 | 4E-08 4E-06 4E06 | 4E08 | 4E-08
FH 9E-08 | 6E-08 4E-08] - 3E08 | BE08 | 4E-08
mean JEDH6 AE-08 4E-06
z iE-02 | 1E02 | 1B02 | JE03
88 ' 2608 | 2603 | 2E-03 | AE04
oA, R "PEGB | 2605 | 2608 SE08 | 2E08 | 2508
R 8E-06 | 2508 | 2E.06 8E-08 | 26-05 | 2606
mean 1808 2E08 2E-05
88 RH1 2E06 | 2606 | 2E-08 P05 | 2608 | 2E-05
REG . 2608 | 2608 | 2608 2605 | 2605 | 2605
P 26405 | 2808 | 2608

NB. FM=Ealing Head Test RH = Rising Head Test  BEJ = Best Engineering Judgement
» yan der kamnp method, van der Kemp, 1678

= Boreror & Rics method, Bowwer and Rice, 1676

o» Livorsiey method, Hyvorsiey, 1951

e pinpen graln-size method, ref, Freeze and Cherry, 1679

2t oBed




Client Name: Anvil Range Mining Corp.

Driller: Midnight Sun Drilling

BOREHOLE NO: BH96-1

B0 e

Location: Fero, Yukon Track-mounted Ar-rotary (0DEX) - 175 mm PROJECT NO: 033001
BH Loc: Crest of Int. Dam (South Side) UTH ZONE: ~ N6913921.3 £E5805350.5 ELEVATION: 1049.3 (m)
SAMPLE TYPE i Disuraen NO RECOVERY X SPT = a-casmie NIEEERTS CORE
BACKFILL TYPE BRMBENTONTE . JPEAGRAVEL  []]]] SLOUGH o CEMENT DRILL CUTTINGS [ SAND
—_ e Ei
E&; = SOILS /ROCK Additional % = %‘2
Q.
& 9‘-: DESCRIPTION Comments = @ . &
7
E SAND (FILL) — very fine fo fine grained, 4~ wel stickup = 0.75 m ags - 0
. silty, trace angular to subangular /| - well completed with 6" 2
5 gravel, damp, dense, greenish brown, /) diameter steel protective E 50
= /] cgsﬁg' -
=- 2.0 / 2
= /) -
3 7 3
3 ’;“ ;—'1@.3
§ é Z 4 & -
40 % hY :
3 ,4 N -
2 7 A% — 150
= 5 N -
é ————————————————————————— g \x -
P SAND (FILL) — gravelly, some silt, trace / NF
3 cobbles, damp, dense to very dense, 7 Ib0/10 SOABE- 200
3 greenigh—brown. 7 -
E /] 250
=~ 80 7 3
3 / :
O 1 /] o
= | GRAVEL (FILL) ~ subangular to subrounded, 7 8415 300
: _qh, sandy, trace silt, dry fo damp, green— / =p%/13 i—
=100 [, brown. e / -
SAND AND GRAVEL {FILL) - subangular fo / -
3 subrounded, trace silt, damp, green— / F 350
3 brown. / -
= /] -
E 120 / -
P 7 - S g 2 SOAAL- 400
= [RY GRAVEL (FILL) ~ subangular to subrounded, / p<p0/14 3
= sandy, trace silt, dry to damp, fight //‘ -
3 Y brown. 7 ; - o
S i I /) -
E 140 B8 SAND (FILL) ~ gravelly, trace silt, damp, 7 :
3 &4 light brown. 7 E
= 0 4 500
2 i T R % -
= 4]
3 < T GRAVEL AND SAND (FILL) — subangular to / X :
g 160 el Subrounded, trace silt, dry to damp, % -
3 fight brown. /) C55.0
> / -
3 Sb < -
i—-'t&ﬁ o f "
2 - increasing moisture content below about o
= 18.3 m. cat :
. 4 H=r ~ water level on Seplember 2 4
Ty S-td 8, 1996 - 650
: LOGGED BY: TH/CW COMPLETION DEPTH: 22.3 m
ROBERTSON GEOCONSULTANTS INC. [ o e S
o Vancouver, B.C. {Fig. No: 1 Page 1 of 2
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Client Name: Anvil Range Mining Corp. Driller: Midnight Sun Drilling BOREHOLE NO: BHO6-1
Lecation: Faro, Yukon Track-mounted Air—rotary (ODEX) ~ 175 mm PROJECT NO: 033001
BH Loc: Crest of Int. Dam (South Side) UTM ZONE: ~ HN6913921.3 E5805505 ELEVATION: 1049.3 (m)
SAMPLE TYPE [ DISTURBED NO RECOVERY < SPT B a-casme [Hswasrwee [l core
BACKFILL TYPE [lseNoMTE  [.JPeAGRAVEL [[[]] SLOUGH - CEMENT DRILL CUTTINGS [ SAND
- 18 z am
EE, = SOILS/ROCK LS Additional E; = g
Eped .
o= DESCRIPTION 2 Comments % @ oy
A = ) @ ST (fob!mrs/ﬁ om) @
. : 20 0 % |
GRAVEL (FILL) ~ coarse grained, FEE 700
= . subrounded, some sand, trace silf, wet i -
Sghtbrown. __ ________________ :
= GRAVEL (FILL) — fine groined, subrounded - 75.0
to subangular, sandy, trace silf, wet, | -
fight brown. -
=-240| | BOREHOLE TERMINATED AT 22.5 m IN SANDY :
: GRAVEL FILL 800
z- MONITORING WELL INSTALLED. ;
= 260 | 850
E o
- 200 :
o
o :
: —100.0
= 320 1050
3 1100
E- 340 3
" 1150
= 3.0
§ —-120.0
%"’8‘0 1250,
w 1300,
LOGGED BY: TH/C¥W COMPLETION DEPTH: 22.3 r
ROBERTSON GEOCONSULTANTS INC., oD Bt T COFUTN PR 25n
Vancouver, B.C. ' {Fig. No: 1 Page 2 of 2_




Chent Name: Anvil Range Mining Comp.

Driller: Midnight Sun Drilling

BOREHOLE NO: BHO6-

2

Locotion: Foro, Yukon

Track-mounted Air—rotary (ODEX) ~ 175 mm

PROJECT NO: 033001

BH Loc: Crest of int. Dam (North Side)

UTM ZONE: - N6914103.8 E580685.6

ELEVATION: 1049.3 (m)

SAMPLE TYPE ﬁasmm NO RECOVERY SPT g a-caswis [] seLey Tuee CORE
BACKFILL “JpeacrvEL  [[]]]stoueH T | cemeNT ) IRILL CUTTINGS [ SAND
—_ |8 o
£12 SOILS/ROCK Additional =g
©r d
B |2 DESCRIPTION Comments 15| B
11 &
= 90 LS4 ( . aps . L
: 2| SAND (FILL) - fine grained, silty, B - well stickup = 0.75 m ags s
3 | trace gravel, dry to domp, green—brown. = ~ well completed with 6 5
' B diometer steel protective s
=20 | ny cesing :
= / »
- % -
3 ’,; s
= 9 100
g 7 2
= ] N
£ 4.0 Z -
2 150
3 g :
= /] o
= ; -
=60 7 - 200
Z -
: 4 :
3 7 3
: / :
= 7 4 —25.0
- SAND (FILL)~ fine grained, some silt, / -
3 trace gravel, dry to domp, green—brown. 2 .
3 ’ - 300
= s -
2 1V 2
= 10, 7 2
2 -
S S ittt % - 350
3 : | GRAVEL (Fli.!.) - some sand to sandy, trace 2 .
3 % silt, domp to moist, light green—brown. 7 -
=120 / o
3 7 2
4 % -
3 7 -
B s ’ - 150
=140 kel SAND (FILL) ~ gravelly, some silt, dry to 7 :
3 damp, green—brown. / s
/ 510
3 7 -
3 A0 :
: es -
: g -
10 - 00
3 L't R -
= Th EE; - water level on September C ¥
3 AR e e e e e e e e o o en o o o ' 8, 1896 -
= 200 [} GRAVEL (FILL) - predominantly coarse B E_ 650
LOGGED BY: TH/CW COMPLETION DEPTH: 190 m
Vancouver, B.C. [Fig. No: 2 Page 1 of 1




Chient Name: Anvil Range Mining Corp.

Driller: Midnight Sun Drilling

BOREHOLE NO: BHO6-3

Location: Faro, Yukon

Track-~mounted Air-rotary (00EX) - 175 mm

PROJECT NO: 033001

BH Lec: Toe of Int. Dam (South Side)

UTM ZONE: — N6913945.4 £580519.3

ELEVATION: 1031.4 (m)

SAMPLE TYPE [REDSWREED | /|NOREDOVERY D SPT

= A-CASiG (Msaevree [f]core

BACKFILL TYPE QIGENTONTE | PEA GRAVEL ER [ CEMENT D oRUL CUTINGS 2] SAD
—~ 13 &
‘*§’ 2 SOILS / ROCK Additional E §
[ 7e] ]
= § DESCRIPTION Comments % okt (& &
E— 400 800 1?3%’&&9
E <2l GRAVEL (FILL) - well graded, subrounded, S8 1~ wel sﬁcmgg . >
= [y sondy, some silt, damp fo moist, light ] ; ?é g;s* p géeifgggﬁs -
3 A A Y - 0. -
= gy PO B B | - vells completed with 6° =5y
=20 [ VI ] diometer steel E TS
= o — becomes wet ot about 2 m. 7 {,5 protective casing -
= [84] - some sand, trace silt below about : ;9’ o - vgffr k:eé; -
- g - 168 m il
= Ry Wm : ?; 38 ~ 162 m bgs 100
E ) A {September 8, 1996) -
=40 [ - sandy below about 3.8 m (native?). ?? :
= RS 2L 150
= e ¢ 7278 n
SAND (NATVE?) - well graded, some AL :
= o ?mve§, sit, wet, loose to compact ;?‘ | -
heaving into casing), brown, 771/ water EC = 800 uS/cm L 5—2‘3-@
E-80 £ E 2
<P GRAVEL — subrounded, sandy, trace sit, , g?
3 _wet, loose fo compact, medium brown. 7? V) — water EC = 920 uS/cm ¢ — 300
, SAND — well graded, gravelly {fine), %9‘ ; ' -
: 108 trace silt, wet, loose to compoact, /f -
medium brown. %g - 350
N :
o %g Z :
120 g %é /] - water EC = 810 uS/em % 00
e e LT /f } \ g
SAND ~ fine grained, silty, trace gravel, %? | \ 3
wet, loose to compact, fight brown. / é \ L 450
E-140 /5 :
% |
A -
/g \ - 500
E- 160 / ? \ :
710 IR
1 550
SAND ™ el graded o coarse graned, 55 T
a0 gravelly, trace silt, wet, loose to 2 . 3
compact, medium orange brown. | — voter EC = 1300 uS/cm ¢ : sod
, = some silt, some gravel_below 189 m._ _ _ _ -
SILT — sandy to silty sand, wet, grey. 7 » S,
' LOGGED BY: TH/C¥ OOMPLETION DEFTH: 198
o Vancouver, B.C. IFig. No: 3 Page 1 of

T o Rt




Client Name: Anvil Range Mining Corp. Driller: Midnight Sun Dn'liing( ) BOREHOLE NO: BHOG—4—-] |
Location: Faro, Yukon Track-mounted Air-rotary (0DEX) - 175 mm PROJECT NO: 033001
BH Loc: Toe of Int. Dam (North Side) UMM ZONE: — N6914123.8 £580654.8 ELEVATION: 1032.3 (m)
SAMPLE TYPE  [LIIDISTURGED /] NO RECOVERY || 5T Ea-tswe [T steLey Tuee CORE
BACKFILL TYPE [BMBENTONTE ' [.JPEAGRAVEL  []]]] SLouGH e cenent ZEI TS ET
§ e SOILS / ROCK Additional g g
S G pie
& § DESCRIPTION TT TT T., Comments % 5-36521@ /:g.s-‘ a
m
400 800 1200 1600
= 00 3 . - =
3 > SAND (FILL + NATWE) — well graded, some v i — well stickups: - ’
= gravel, some silt, moist, compact, fight g k’:@ v 85% m ags :
5 brown. AP m ags 2
3 4C {ow. mid)~ 0.70 m ogs 50
:&Og — becomes wet at about 1.8 m. "gm;g‘%a ¥
3 ~vetet evos: o
4 - 231 m bgs :
3 48 - 229 m bgs -
=40 (043~ trace gravel below 3.7 m (native?). g&;t eﬁ‘; ig‘ ?sm) .
= K =150
- :
) ~ pipe broken on MW36-44 of -
- 6.0 5.7 m bge; open hole — 200
2 below -
E_ 80 —~ some gravel, silt below 7.6 m. :—-m
3 300
;—m.s ________________________ =
3 "{b" GRAVEL {NATWE) — subrounded, some sand, - ~ HW#96-4B completed as 1" C
3 - diameter well 350
= (9% trace silt, wet, permeable, compact, ~ -
E (9% ! fight brown. % :
E—m o5 % S
SAND - silty, frace gravel, wet, medium / - waker EC = 1600 S/em $ E 450
O brown. % pH = 69 ] i
3 GRA‘!EL — subrounded, sandy, wet, / / \i F
= M, _permeable, medium Efgw.n __________ . / 5 Y E 500
3 é" 'SAND — silly, trace gravel, wet, medium i / - g
=160 [ vhown_____ X / - ; \:
5 <52l SAND - gravelly, trace to some silt, wet, / - :
= [ medium brown. / - water gﬁ = 16918 uS/em < §:—55.u
;—?3.9 / E oo
] \ IE
= 200 00 5 — water EC = 1630 uS/em & ¥ Feso
LOGGED BY; TH/CW COMPLETION DEPTH: 30.6
ROBERTSON GEOCONSULTANTS INC IREVIEWRD B ,{; SONPLETE: 02/03/06
Vancouver, B.C. IFig. No: 4 Poge 1 of 2 |




Client Name: Anvil Range Mining Comp.

Driller: Midnight Sun Drilling

BOREHOLE NO:  BH96-4—|

Location: Faro, Yukon

Track-mounted Ar-rotary (ODEX) - 175 mm

PROJECT NO: 033001

BH Loc: Toe of Int. Dam (North Side)

UTH ZONE: — N6914123.8 £580654.8

ELEVATION: 1032.3 (m)

SAMPLE TYPE [l[oisTurse NO RECOVERY SPT Ea-tasie Mswmsvmee [Fcore
BACKFILL TYPE [lleenonte [ Pea craviL SLOUGH Fe. | CEMENT DRILL CUTTINGS = sanp
P {03
E |8 g & & . = _—
£ = SOILS/ ROCK 45 §3§ Additional  [& ;‘Eé
E v EREZiE= = epHe
2|3 DESCRIPTION B b B Comments |[S|-68 72 78 a4 | &
=l £ = & eEC {“5/‘2'52'
400 800 1200 1600
= 200 MR pH = 68 -
&l SAND — silty, trace gravel, wet, loose to g
- fY|  compact (fost drilling), light brown. R
E ] £l 700
- 220 fppe{ S 2 £ 2904y, Some S, wel, brown._ _ :
3 448§ SAND ~ silty, trace gravel, wet, loose to =
= compact, fight brown. 750
><| GRAVEL — sandy, some silt, wet, permeable,
= b light brown. o
= ~ woter EC = 1860 oS/em a?,....:-m
i p = 7.1 o
< I R o
3 @ ¢l SAND — silty, some gravel fo sandy silt, -
3 vl wet, relatively soft, orange—brown -
é (Fe oxides). 900
=280 :
. R e ~ water EC = 1900 uS/em 3 &..f
E ¢ GRAVEL — fine to coarse, occasional i pH =72 E as0
cobbles, boulders, subangular to F
2 00 subrounded, sandy, trace silﬁ(, wet, ) deep el duing -
- y dense?, fight orange-brown (Fe oxides). - el broken ! -
3 _ boulder from 29.6 to 20.. iastcbatior; feft down 1000
= BOREHOLE TERMINATED AT 30.6 m IN GRAVEL. = grain size -
3 MONITORING WELLS INSTALLED. 82 % grawd :
=520 5% sit 168
: 1100
- 340 -
' 1150
=360
C-1200
g-'—a&s C 1250
1300
LOGGED BY: TH/CW COMPLETION DEPTH: 30.6 m
ROBERTSON GEOCONSULTANTS INC. [t e
Vancouver, B.C. IFig. No: ¢ Page 2 of 2
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Client Name: Anvil Range Mining Corp. Driller- Midnight Sun Drilling BOREHOLE NO: BHOB—4—]]
| Location: Faro, Yukon Track—mounted Air-rotary (ODEX) - 175 mm PROJECT NO: 033001
BH loc: 2 m southwest of 96—4-1 UTM ZONE: - N6914123.5 £580653.2 ELEVATION: 1032.2 (m)
SAMPLE TYPE -Dmm [Ivo RECOVERY DX ST =T [Msweervee  [fcore
PEAGRAVEL  [[]]] SLOUGH Fe. | CEMENT DRILL CUTTINGS  [] SAND
z |8 & =
£ |5 SOILS/ROCK Additional [ g
(%) oed
Z |z DESCRIPTION Comments B | 2
SN I TT a0 * o e 1600
= < raveL (FILL + NATNE) — subangular to 5 | — well stickup: 0.70 m ags s e
. 4] subrounded, sandy, trace silt, moist, A - well completed with 6" 3
E fight brown. diameter steel protective 5o
3 oV cqsim -
=20 loyey — becomes wet at 1.8 m. % 1] — woter kevel on September R 4
3 A 4 8, 1996. :
2 N 100
: 7V’ :
- 1V C
- 17 :
= 4V u
S < Dt YUY — 150
= SAND — well graded, trace gravel, silt, 787 s
3 3a  wet, dark brown. 787 s
E v -
=~ 6.0 7 j — 2643
A E
= N -
=X 78’ s
= A 1 -
é w5 ; ; :_25‘9
E-80 [ M GRAVEL — well graded, sandy, trace silt, 787 :
3 | wet, grey—brown. N 2
3 20 300
3 987 -
- s 3
3 /N7 2
5—330 ; {; :
= i M S 787 :-355
- {: < ; :/" C
5 54| SAND — fine to medium grained, silly, %1% E
3 4¥ trace gravel, wet, brown. ? 2 :
£ 120 ¥ — 00
= YRy
= AV :
2 N/ -
5 A z
o N’ - 150
= '40 [ GRAVEL — well graded, sandy, trace sil 747 :
E @Y wet, grey-brown. 717 2
- R N 3
= oy :; ; - 50'0
o 10 :
E [ 1 V]~ water EC = 1640 uS/cm 550
= by 787 2
RS A :
E %Qﬁ %Ry =
180 A
= Y 287 - 0.0
= [yl — coarser grained below 18.3 m. 2 2 2
= 93 717 :
§ = /i »
= 260 d 7N =650
LOGGED BY: TH/CW COMPLETION DEPTH: 280 m
ROBERTSON GEOCONSULTANTS INC.  [Bperk COWPLETON DEPT
Yancouver, B.C. Fig. No: 48 Page 1 of 2




Client Name: Anvil Range Mining Corp. Driller: Midnight Sun Drilling BOREHOLE NO:  BHO6—4 |
Location: Faro, Yukon Trock~mounted Air-rotary (ODEX) ~ 175 mm PROJECT NO: 033001
BH Loc: 2 m southwest of 96—4- UT ZONE: ~ N6914123.5 £580653.2 ELEVATION: 1032.2 (m)
SAMPLE TYPE [IDISTURBED /) NO RECOVERY D<) SPT EJa-caswie NEEER
BACKFILL TYPE [eewronte  [.iPeacRaviL |||l SLoucH CEMENT V) oriLL curTinGs SAND
-8 o
£ SOILS/ROCK a% Additional ] g
W e = 5
4= DESCRIPTION B Comments = &
7 = @ EC {uS/em) @
_ 400 800 1200 1
9 -
1 2 g
3 A - .
E % - some sand, orange—brown below 21.J m. 2 water EC = 1430 uS/cm ‘; s T0d
3 ? N
2 % -
= 5 C- 750
3 /] N
3 /] C
= /! »
. / 2
7] - water EC = 1640 uS/om 500
: 4 :
- / -
- / ViLE
7 Y Ees
= N : o E| ~ water EC = 1880 uS/em s
A — permeable, water~bearing zone from 26.2 A E water s
= RS w0277 m g W:
;- SIS § IE l E“‘m
- 200 R - becomes dark brown at 27.7 m. ([~ woter EC = 1920 uS/om f
g_ BOREHOLE TERMINATED AT 28.0 m IN GRAVEL. 050
1 BOREHOLE INSTALLED. -
= s
5 1000
=520 1050
1100
- 340
' 1150
£ 30
1200
':?‘3&9 1250
s 1
LOGGED BY: TH/CW COMPLETION DEPTH: 28.0 m
Vancouver, B.C. Fig. No: 48 Page 2 of 2




Client Name: Anvil Range Mining Csrp Driller: Midnight Sun Drilling BOREHOLE NO: BH96-5
Locotion: Faro, Yukon Track-mounted Air-rotary (ODEX) - 175 mm PROJECT NO: 033001

BH Loc: North of Znd Impoundment UTM ZONE: - N6913416.7 £581989.3 ELEVATION: 1051.4 (m)
SAMPLE TYPE_ [NSTURGED | /]NO RECOVERY DX SPT Ea-casie [Mswasree Mook

BACKFILL TYPE [isentonte PEA GRAVEL [ stousH F 1 ceuen DZI0RILL CUTTINGS [ SAND

§ o
£ 2 SOILS/ROCK Additional | g
(%] ed 0#{0
B |2 DESCRIPTION Comments ~ (F—2s 2% o | &
efC (uS[erggo
- 40 800 1200 160 | .
E TAILINGS - silty fine sand fo fine sund, - wl sk 2
= some silt, approx. 30 — 40% sulphides, 58 ggim ags -
2 dominantly pyrite, trace clay, upper 0.3 5C - 081 m age " so
E - 0.6 m oxidized, orange~brown, moist, ~ wells completed with 6 C
5-7_8 compact. b diameler sleel protective »
3 ~ dark grey below about 0.6 m. 1B 3 ] - wot-54 completed a8 o 1 -
= - :: : diameler wel é— 100
= ¥ = SRR RS p—— o /
=40 =k B B &Mw}-&?&mbgs s
3 = 4 b 58 {mid) — 3.77 m bgs —15.0
3 - §C {deep) ~ 3.80 m bgs -
= 60 E o
250
80 B " T - s m o - s e - s smses e -
- SAND AND GRAVEL (FILL) — subrounded -
3 gravel, well graded sand, mixed with 20 -
5 - 30% tailings, moist, compact, dark - 300
grey.- -
{00 B ~ ~ m m e e m e s
3 SAND (NATIVE?) — well graded, trace to 550
= some silt, trace gravel, with estimated s
3 5 % pyrite, wet, medium grey-brown. -
= 120 3 -
E T Rt o o oo e om oo o o o o an oo e e o wn o ww  om de o - = — 40,0
5 S GRAVEL (NATWVE) — subrounded to §: water f,ﬁ = },?% us/em ¢ 1 2
= subangular, some sand, trace silt, wet, s
3 o medium grey—brown, ____________ :
3 "SAND — well graded, some gravel, trace to — 450
= Oleyal, some sit, wet, qrey=brown. ____ ____ :
3 GRWEL — subangular to subrounded, some -
3 »g \ sand, troce silt, wet, brown._ _ _ ___ ___ F 500
= s el SAND — well graded, trace to some gravel, .
= ] trace to some silt, wet, brown. - 3
= OB o __ 550
= ,GRAVEL ~ subangular to subrounded, some - water EC = 1470 uS/cm f a
. sand, troce sitf, wet, brown. _ __ _ _____ pH = 7.1 W
= SAND ~ fine to medism grained, some silt C
3 to silty, trace grovel, wet, brown. il ~ water EC = 1360 uS/em } - 600
? SILT - sandy, trace to some clay, frace :
= 200 gravel, estimated 2% pyrite, wet il \ J C_ 5.0
LOGGED BY: TH/CW COMPLETION DEPTH; 299 m
Yancouver, B.C. Ifia. No: 5 Page 1 of 2




Client Name: Anvl Range Mining Corp. Driller: Midnight Sun Driling BOREHOLE NO: BH96-5
Location: Faro, Yukon Track-mounted Air-rotary (ODEX) ~ 175 mm PROJECT NO: 033001
BH Loc: North of 2nd Impoundment UTM ZONE: — N6913416.7 £581983.3 ELEVATION: 1051.4 (m)
SAMPLE TYPE [ IDISTURSED NO RECOVERY SPT = a-casine [stesrvee  [H]core
BACKFILL TYPE [feeNtoNTE -] PEA GRAVEL SLOUGH fi | CEMENT DRIL CUTTINGS  [7] SAND
ot E.I.Ei
= |8 5 2 e
1 = SOH‘S/ ROCK =i % =] § —5|  Additional g %
= Ziw= EiEE €pe
& |2 DESCRIPTION BT E[ b Comments |2l "% s | B
741 _ = == & & {us/gégo
40 800 1200 1600
E 200 (spongy), grey—brown. 2
3 JAGLE
: f ~ water pH = 83 & | Eg
= 20 - brown—grey below 21.5 m. f -
/ :
. I C- 750
| { ik
= 240 (58 SAND AND GRAVEL — well graded, \iE
subangular gravel, some silt to silty, - water EC = 890 uSfem ; L;m.:—son
3 trace clay, trace py, wet, grey. p =86 2
» It =
— hard drilling (cobbles?) between 27.4 - 900
=280 kU] and 28.0 m. :
; = f“ 850
o . i 2
BOREHOLE TERMINATED AT 29.9 m IN SAND AND o0
= GRAVEL. 100
§— 3 MONITORING WELLS INSTALLED. -
§—32.a 1050
1100
=340 -
:_ 1150
£ 3%0
: E1200
';i-s&& 1250
w0 E1300
LOGGED BY: TH/CW COMPLETION DEPTH: 29.9
Vancouver, B.C. {Fig. No: 5 Page 2 of 2




Client Name: Anvil Range Mining Comp. Driller: Midnight Sun Drilling BOREHOLE NO: BH96-6
Location: Faro, Yukon Track-mounted Air-rotary (0DEX) - 175 mm PROJECT NO: 033001
BH Loc: Faro Rock Dump, N. of Rose Ck. U Z0NE: ~ N- E -~ ELEVATION:
SAMPLE TYPE  [IIDISTURBED || NO RECOVERY D SPT Ea-casie SHELBY TUBE CORE
BACKFILL TYPE [HllsewmonTE PEAGRAVEL  [[[]] SLOUGH Fe. 9 cement DRILL CUTINGS ] SAND
g (¥ 1]
G- SOILS/ROCK Additional i g
© ¢pHe
B |2 DESCRIPTION Comments 2| —ss 22"%s a0 | B
& TT & @ EC (uS/em) @
_ 400 800 1200 1600
= 0.0 i} - 00
= SAND ~ fine to medium grained, frace silt, 2 B — well stickup: 0.73 m ags 2
- dry to damp, brown. | [ - well completed with 6" g
| || diameter steel protective F 50
T £ 111 e il bt | casing |
E SILT (THL?) - sondy, some gravel, moist, F
S green—brown. -
- 7] v — 0.0
s N :
4.0 5 ; o
E 07 -
= ’R/ — {150
= 87 -
S ) <5 i f ’ -
= Al K| GRAVEL — subangular to subrounded, sy, s E
=60 i some sand, damp to moist, green—brown, g ? — 200
E_ ’,,; SAND — fine to medium grained, silty, i é -
3 §1 trace gravel, moist, green—brown. - :
= 14e 250
=80 (G -
;i
I :
i ;
3 iﬁlff ~ becomes brown at 10.4 m. E 350
= A4 g
- gl 1 :
e A | 1| — water level 12.21 m bgs - 40X
] {Elfi | on September 8, 1996 -
N o
=140 %S; increasing coarse gravel below 13.7 m. 2
—E_: 17’\ S* :
= 160 (I
= <0x7] SAND — some gravel, silt, damp, dense, ol -
= [99 oronqe—brown; mica flakes. _ _ ___ ___ ___ _E || — water EC = 550 uS/cm ¢ - 550
3 2| GRAVEL AND SAND — subangular to subrounded S pH =78 2
3 <« gravel, trace silt, wet, dark brown. 1k -
2 180 qbqb 3| — grain size analysis: C- 600
S A 48 % gravel -
= [QY GRAVEL — coarse, subangular to subrounded, 42 § s?tnd { :
= . O 20 8t € o
= 200 Y some cobbles, boulders, trace sand, = ¥ '{H g§ S fora _ n E e50
LOGGED %: s COMPLETION DEPTH: 20.1 m
Vancouver, B.C, {Fig. No: 6 Page 1 of 2




Client Name: Anvil Range Mining Corp. Driller: Midnight Sun Driling BOREHOLE NO: BH9B—6
Locgtion: Faro, Yukon Track-mounted Air—rotary (ODEX) — 175 mm PROJECT NO: 033001

BH Loc: Faro Rock Dump, N. of Rose Ck. UMM ZONE: — N - E- ELEVATION:

SAMPLE TYPE B IDISTURBED NO RECOVERY SPT =T [ sHeey Tuse CORE

BACKFILL TYPE [JBENIONTE [ .JPEAGRAVEL ||| SLOUGH i cement DRILL CUTTINGS ] SAND

£ |2 SOILS/ ROCK ag Additional » %—:

& = DESCRIPTION 7] Comments % 7218 84 £

I = @ EC (uS/om) @
400 860 1200 1
= 2007 silt, wet, permeable, brown. pH = 7.8 R
E BOREHOLE TERMINATED AT 20.1 m IN GRAVEL. -
3 MONITORING WELL INSTALLED. 200
)
1 150
%—-243
00
=280
3 50
g—m
1000
=520 50
1100
=- 340
3 1150
C-1200
g—s&e 1250
s 1300
" TOGGED BY: TH/CH COVPLETION DEPTH: 201 m_
ROBERTSON GEOCONSULTANTS INC. [ BT COPLETON T
Vancouver, B.C. [Fig. No: 6 Page 2 of 2




Client Name: Anvil Range Mining Corp. Driller: Midnight Sun Drilling BOREHOLE NO: BH96-7
Location: Faro, Yukon Track—mounted Air~rotary (ODEX) - 175 mm PROJECT NO: 033001
8H Loc: Faro Rock Dump, UM ZONE: = N - E~ ELEVATION:
SAMPLE TYPE  [LIIDISTURBED [ /]NO RECOVERY X ST = a-Cesme [Mseeyuee [ core
BACKFILL TYPE DLINBENONTE | .JPEAGRAVEL  [[]]|SLOUGH e 9 cewent Ui cutings o] sain.
=18 &
E g SOILS / ROCK Additional ;3 g
&
B |z DESCRIPTION Comments =12
& TT &
) KR - 00
3 SAND — fine grained, silty, some grczvei B & — well stickup: 0.66 m ags -
= moist, medium brown. 0| || - well completed with 6" s
| diameter steel protective 50
E. 30 casing é
E"’ 100
0 PR <o 5
SAND — very fine to fine grained, some SRE - 150
E 25 silt to silty, slight trace gravel, L 3
= I 3 micaceous, dry to darap, fight brown, f [ — water level 5.17 m bgs R
E . Pa%| - increasing grovel content below 5.5 m. L 1 on Seplember 8, 1996 C.
- 60 e:: 200
= b
o B8, ~ becomes moit o wet st ok Z6m.______________ : o
- PHYLLITE BEDROCK — gphanitic, well -
E folioted, fractured, light green, some 3
= water, E—se,a
5 BOREHOLE TERMINATED AT 9.2 m IN PHYLLITE E
= 1001 | BEDROCK. -
3 MONITORING WELL INSTALLED. =350
- 120 = 400
E s
- 140 2
] oo
E—xs.a
3 550
E—ta.a
— 60.0
= 00 65|
ILOGGED BY: TH/CW COMPLETION DEPTH: 9.2 m
ROBERTSON GEOCONSULTANTS INC. |-G Bt W COPLETON DEPTE 9
Vancouver, B.C. Fig. No: 7 Page 1 of 1




Client Name: Anvi Range Mining Corp. Driller: Midnight Sun Drilling BOREHOLE NO: BH96-8
Location: Faro, Yukon Track~mounted Air-rotary (ODEX) ~ 175 mm PROJECT NO: 033001
BH Loc: Faro Rock Dump — Lower Faro Ck. UM Z0NEE - N~ E - ELEVATION
SAMPLE TYPE  BIIDSIURBED | /) NO RECOVERY D<) SPT S A-casive [[seevee  [Jcore
BACKFILL TYPE BRIBENTONTE  [.JPEAGRAVEL ||| SLOUGH Fe. | CEMENT ORILL CUTTINGS ] SAND
—_ 1B Ei
£ g SOILS/ROCK Additional & g
E o = Splie
B85 DESCRIPTION Comments S| 88 72 78 g4 | D
7] TT TT & 8¢ (vS/emj@
400 800 1200 1600
E 00 [oyayl -0
- [ GRAVEL (COBBLES, BOULDERS) - subrounded, e Bl _ el stickups: -
= QY some sond, trace silt, dry to damp, | & &sheﬁoyss- 0.70 m ags 3
= [bel light brown, S b 88 (deep) — 0.78 m ags -
= {3 1EE] B - well completed with 6 =50
20 149 At B diometer steel protective -
Y Hohd By cesing s
B 4711 e SRR B~ woter levels: 3
3 {f!ﬁ SAND fine grained, silty, trace to some el 284 m bgs ;—19%
3 ‘ ] gravel, damp to moist, fight grey—brown. 88~ 278 m b?e :
=40 [A% - becomes moist to wet at 3.7 m. {September 8, 1996) s
;_ 94§ ~ becomes brown, some gravel at 4.6 m. 180
£ [RBl — becomes light grey—brown ot 5.5 m. | :
—80 P4l i LT . % - e et
(-l SAND — medium to coarse grained, some $ waterp%i égag uS/em % ¢ : 2
by, grovel, trace to some sit, maist to :
oy et water—bearing, grey_orange—brown. _ _ 3 :
7 h .‘% GRAVEL AND SAND — subengulor to 1 - grain size andlysis: - 25.0
a0 R subrounded, coarse grained sand, trace ;igégaéel :
tosit wet, brown. _______________ J o % st -
PRYLLITE BEDROCK — aphanitic, well ¢ 300
% folioted, moderately weathered, wet. HHTHHIN E
E 00 - open, weathered seam ot 8.6 to 8.8 m. -
E BOREHOLE TERMINATED AT 9.5 m IN PHYLLIE »
BEDROCK. - 350
TWO MONITORING WELLS INSTALLED. -
= 400
— 450
500
— 550
- 60.0
. o
LOGGED BY: TH/CW COMPLETION DEPTH: 9.4 m
Vancouver, B.C. {Fig. No: 8 Page 1 of 1




Chient Name: Anvil Range Mining Corp. Driller: Midnight Sun Driling BOREHOLE NO: BHO6-9
Location: Faro, Yukon Trock—mounted Air-rotary (0DEX) = 175 mm PROJECT NO: 033001
BH Loc: South of Grumm Rock Dump UMZONE - N- E~ ELEVATION:
SAMPLE TYPE  LIDISTURBED  |) NO RECOVERY D<) SPT =] A-CASING [Msmermvee )] core
BACKFILL TYPE [lsewromme [ Pea cRaveL SLOUGH e )| CEMENT DJORILL CUMNGS ] SaD
=18 a
El2 SOILS/ROCK Additional o E
E |« o
P § DESCRIPTION ?F " Comments % b
] . - 00
SILT (FILL) ~ some sand, gravel, high Y RS W — well stickups: -
= organic content, moist fo wet, swampy / ;5 5 9A isha%fow = 0.70 m ags -
smell, soft, dark brown. My B deep) ~ 0.60 m ags E o
3 ;; ’ - well completed with §° -
20 VA V1 diameter steel protective 3
- 7 : 2
e -
3 Lo 10
" o VK| GRAVEL (COBBLES, BOULDERS — FILL) - sity, 11 :
3% some sand, high organic content, maist, 2 -
- Y[ dark brown. 2 — water levels: =18
= EEEEY B (September 8, 1996) -
I i atatteauinieieleteiietaieleie EEEE B 9A- 482 m bgs g
E- 6.0 a3 GRAVEL — subangular, some sand to sandy, : % 98 ~ flowing =20,

O some silt, damp to moist, dark brown. -

3 j}‘ Q| - water encountered at about 6 m. ;
a0 [ 3
RS ... ;
= el SAND — well graded, trace gravel, silt, s
3 ] wet, brown. - 30

SILT - sandy, frace chay, slight frace ™~~~ E
100 gravel, wet (PROBABLY FROZEN — ,, :

« _PERMAFROST), fight qreen—brown. _ _ _ _ _ _ __________._ || — PROBABLE PERMAFROST - 35
- SILT (TILL?) — sandy, gravelly, gravel ’ C
: ' subrourtded fine, moist, dense, dark 2
20 BN ALY 1 E 0,
: Q\HD (T{iif’) — silty, some fine subrounded L T grain size andlysis: :

t grovel, darp, dense, dackgrey. _ _______________ . B 3 % gravel :

SILT AND SAND - very fine o fine grained . 48 % sand -
sand, troce fine grovel, domp, dark 49 % silt — 45,
5_34.9 grey. é
3 50,
- 16.0
'SAND - well graded, some grovel, trece - 55,
E Y sif, wel, permeable, dark grey. _ ___ __ ____________ :
- 1.0 O3, PHYLUITE BEDROCK — aphanitic, well -
foliated, grey, relotively fittle water, - 60
E BOREHOLE TERMINATED AT 18.0 m IN PHYLLITE -

3 BEDROCK. :
200 TWO MONITORING WELLS INSTALLED, 65,
' [OGGED BY: TH/CH COMPLETION DEPTH: 180 m

ROBERTSON GEOCONSULTANTS INC.  [en 2t T
Vancouver, B.C. IFig. Ne: 9 Page 1 of |






