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APPENDIX A 

Seismic Study .. 



Introduction 

SEISMIC GROUND MOTION ESTIMATES 

ANVIL RANGE MINING COMPLEX 

FARO, YUKON 

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, 1995, 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 (MOE), without release of the 

reservoir. 

® Selection of the MOE 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 ~O of the Guidelines specify that tailings dams shall meet tf)e same requirements. The last 

sentence above implies that the MOE 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 MOE 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 return 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 

(years) 

Very High MCE1 10,000 

High 50% to 100% MCE 1,000 to 10,000 

Low - 100 to 1,000 
1 Maximum Credible Earthquake 

Page2 

Although probabilistic estimates of ground motion are made herein, a comment concerning the 

term "Maximum Credible Earthquake11 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 "credible11
• Experi­

ence in the United States shows that the definition can depend heavily oo 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 at .. 

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 value1 y, at a site. an earthquake of magnitude mat 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 

~istorical observations of earthquakes in the zone. The magnitu~es of the ea~quakes 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 al­

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 to 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 



Seismic Ground Motion Estimates Page4 
Anvil Range Mining Complex, Faro, Yukon 

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 RZonation 

MCK - Mackenzie Moun- MMB - Mackenzie Mountains 

tains 

SYT - Southam Yukon SOY .. Southern 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 to 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 return 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 year return period is approximately 0.05g and that corresponding to 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 
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The Tintina Fault 

Figure 4 shows th_e 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 dose 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 displacement along the Tintina fault and the fault is 

not induded as an earthquake source zone in either the Hor R zonations given in the GSC 

report1 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 4 
Earthquake Epicenters Recorded in 
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Appendix B 

Processing of Surface Hydrology Data 

A study was undertaken to 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 to 

December 1995. 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 single largest task was the processing of flow data. This 

primarily involved: converting 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 government streamflow gauging stations while Section B.2 

serves a similar function for the site-specific data collected at the minesite. The reader is 

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 ri,JSC) and the Department of Indian Affairs and Northern 

Development (DIAND) each operate a network. of streamflow gauging stations in the Yukon. 

These two networks 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, sbdeen 

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 particular stations was a 

straightforward task, inv~Mng 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 to the current hydrology study was significantly 

improved by "patching" their streamflow records (i.e., infilling the gaps or extending the length of 

record with estimated flows). The method adopted to patch 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• stationt a search was made of all possible ca·ooidate stations that 

could be used as a "control" (i.e., a station which provided the required independent data for the 

correlation). Candidates were selected on the basis that their flows were monitored all year­

round and their period of record overlapped that of the target station. 

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

control station. To accomplish this, the daily streamflow records of the target station and all the 

candidate stations were imported 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. 033001/3 Robertson GeoConsultants Inc. 
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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 control 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 patched flows could be 

distinguished from the actual observed flows. 

The final step was to convert the patched daily record into a monthly record. Plus signs were 

retained for the monthly records to 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; 

• Tay River near the mouth; 

• Blind Creek near Faro; 

Mile Creek at km 295.8 North Canoi Highway; and! 

~ Vangorda Creek at Faro Townsite Road. 

A total of fourteen figures and six tables are presented in this appendix to illustrate the patching 

of the streamflow records for the six stations listed above. Table B2 presents an index to these 

figures and tables. The first 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 recorct this indicates the patching process 

was used to extend the length of the station's streamflow record, 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 ftgure which displays the correlation used 

for patching purposes. The sixth column references the figure which shows a comparison 

between observed flows and "transposed" flows o.e., flows which were estimated using the 

correlation). The seventh column indicates to the reader where to 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 streamffow record. 

Table B3 provides details of the correlations used to patch the streamflow records of the six 

government stations. Two of the patched streamflow records are discussed below to reveal 

some interesting aspects of the patching process. 

RGC Report No. 033001/3 Robertson GeoConsultants inc. 
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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 correlated with the flow records of several 

nearby gauging stations. Of all the correlations examined, the one between the flows of Blind 

Creek and Tay River turned out to have the highest correlation coefficient (r=0.90). Figure B-8 

shows a scatter plot of the coincidental data measured at these two stations. Also shown on this 

figure is the regression curve fitted to 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} 1 one would expect scatter plots for 

differently-sized streams to have a curved appearance. In particular, if the vertical a.xis is used 

to represent the flows generated by a small catchment and the horizontal axis is used for the 

flows from a large catchment, then the resulting relationship should exhibit a concave-upwards 

form. A power function can better fit this form than can a straight line. 

The second reason for adopting a power function is to force the correlation through the origin. 

This avoids the generation of negative flow estimates during the low-flow months which could 

occur with the use of a straight line (i.e., a linear regression fitted to data with a concave-upward 

shape would normally have a negative value for its intercept constant). 

Figure B-9 presents the observed daily streamflow record for Blind Creek at Station 29BC004. 

Superimposed on this figure is the "transposed" flow record obtained by correlation between the 

Blind Creek and Tay River flows. As can be seen, the observed and transposed flows match 

remarkably wen. 

1.2 Rose Creek below Faro Creek 

This station was installed by the Water Survey of Canada in 1966, just prior to the development 

of the Faro minesite. Up to about September 1968, this station measured natural flows, or flows 

which had been minima.Hy influenced by human activity. From October 1968 to the final 

discontinuation of the gauge in November 1969, the flows measured at Station 09BC003 were 

affected to some degree by the Fresh Water Reservoir on the South Fork of Rose Creek. 

Station 09BC003 was located approximately 300 m below the Faro Creek confluence 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 operated in the region were sited on large 

rivers. Examination of the WSC database uncovered three candidate stations which oould be 

used in the patching process, namely: Big Salmon River at 09AG001, Ross River at 09BA001, 

and Pelly River at 09BC001. Of these threeJ the data from the Pelfy River was determined to 

have the highest correlation coefficient with the Rose Creek streamflow record. Figure B-4 is a 

scatter plot showing the daily 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. 033001/3 Robertson GooConsuttants Inc. 
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flows but less satisfactory for high flows. The large scatter in data at 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 Pally River). 

In examining Figure B-4. it should be noted that the correlation was conducted only on the Rose 

Creek data ooUeded prior to any influence which may have resulted from operation of the Fresh 

Water Reservoir. In other woros, 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 exist in 

this record, i.e. winter 1966 to spring 1967 and fall 1969. 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 extracted from Figure B-5: 

e The streamflow record for Station 09BC003 highlights the advantage of correlating flows 
on a daily , rather than monthly, basis. A daily correlation makes use of au the 

information available while a 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 woukl have led 
to the discarding of valuable spot flow measurements made during the winter months. 

• The operation of the Fresh Water Reservoir appears to have had only minimal influence 

on the flows collected at Station 09BC003. This judgement was based on the close 

correspondence which exists between the observed and transposed flows for the period 

after Octol;>er 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 a significant effect on the flows in the period October 1968 to 

July 1969, then one would expect a greater discrepancy between the observed and 

transposed hydrographs for this period. 

2.0 Processing of Mine Data 

A large database of flow measurements has been assembled for the mine complex by both mine 

and government 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: 

• Station X14- Rose Creek below the Down Valley TaHings lmpoundment; and, 

• 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 GeoConsutrants Inc. 
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2. 1 Station X14 - Rose Creek below the Down Valley Tailings lmpoundment 

A pressure transducer and datalogger were installed at this location in September 1990. This 

equipment has remained functional ever since. Accordingly, the potential existed for this 

equipment to monitor an uninterrupted record of water level from September 1990 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 1992 to 

March 1993. The water level record for this period had undoubtedly been measured by the X14 

gauging station and subsequently 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 1995. These gaps were caused when the memory of the datalogger 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 extension of the rating curve to higher flows. 

This rating curve was used to convert the water level measurements at X14 to 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 1990 and December 1995. 

As indicated above, a complete daily streamfiow 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 andt therefore, had to be discarded. The erroneous readings were believed to be 

caused by glaciation of the streambed near the pressure transducer. To maximize the value of 

the X14 streamfiow record to the hydrological analysis, the decision was made to patch 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 government flow records. Correlations were perfonned between the daily flows of Station 

X14 and those of several neighbouring WSC gauging stations. Based on the resulting 

correlation ooeffldents, the best correlation was identified to be the one with the flows of Tay 

River (see Figure B-17). The data used for the correlations were limited to the period 

subsequent to August 1992. For the period prior to this, the winter flows at Station X 14 were 

significantly influenced by the discharge of tailings into the Down Valley Tailings lmpoundment 

(i.e., the discharge from the tailings impoundment was the dominant oompooent 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 811 shows the 

patched monthly flow record for this station for the period 1990 to 1995, as derived from the 

patched daily record. Plus signs denote those months in which one or more of the daily values 

within the month had to be patched. 

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 1993 to November 

1994. 

Processing of this station's record involved: 

• assembling all of the known flow measurements made for this station; and, 

• patching the flow record during the temporary shutdown ~en 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 to 

December 1995. Different procedures were used to derive the monthly discharge values. For a 

given month with one or more flow measurements, the monthly average discharge was set equal 

to the average of the flow measurements 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 1995. Firstly, 

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 1992 and 1994. This decline 

appears to correspond with the cessation of tailings deposition to the Down Valley Tailings 

lmpoundment. 

Table 812 provides a tabulation of the patched monthly flow record for Station X13. 

RGC Report No. 033001/3 Robertson GeoConsultants Inc. 
January, 1997 



Table B1 
Details of Regional Streamflow Gauging Stations 

WATER SURVEY Of CANADA 
(Total Catchments, Vear-round Operadlon) 

09AH003 Big Creek near the mouth 1974 - 1994 1750 1070 9.3 168 8.3 150 
09AG001 Big Salmon River near Carmack• 1953 M 1995 6760 1300 72.3 338 67.7 316 
09AH005 Drury Creek at km 469 Robert Campbell Highway 1994 - 1995 559 1 1250 5.73 323 5.37 303 

09BB002 MacMillan River near the mouth 1984 ~ 1995 13800 1130 147 336 135 309 

09AD001 Nisutlin River mbove Wotf River 1979 ~ 1995 8030 1260 96.4 379 88.5 348 

09AH004 Nordenakiokt River below Rawlinson Creek 1982 - 1995 6370 1090 16.7 83 14.9 74 
09BA002 Peily River below Fort.in Creek 1986 - 1994 5020 1290 77.1 485 70.8 445 
09BC002 Petty River 1t ROffl!6 River 1954 - 1974 18400 1160 197 338 1n 304 
00BC004 Petty River below Vangorda Creek 1972 ~ 1995 22100 1210 223 318 201 287 
00BC001 Pefly River It Peily Crossing 1952 ~ 1995 49000 1110 435 280 300 251 
00BC003 Rose Creek below Faro Creek 1966 ~ 1969 208 1430 2.27 344 2.08 316 

09BA001 Rose Riwr It Ross River 1960-1995 7250 1130 13.2 319 67.2 293 

09A0002 Sidney Creek It km 46 South Cano! Road 1982-1994 372 1250 4.50 382 4.13 350 

09AG003 South Big Salmon River below Livingstone Creek 1982-1995 515 1340 4.38 268 4.02 246 

09BB001 South MacMillan River at km 407 Canel Road 1974-1995 997 1440 21.5 681 19.7 624 

09BC005 T 'l River near the mouth 1990 ~ 1995 3810 1 1160 27.5 228 24.7 205 
DEPARTMENT Of INDIAN Aff AIRS AND NORTHERN DEVELOPMENT 
(Total Catchments, S11tausonal Operation) 

29BC004 Blind Creek nnr Faro 1992 - 1995 618 1180 4.52 231 4.15 212 

29BA002 180 Mile Creek at km 295.8 North Cano! Highway 1975-1993 97.9 1310 0.90 290 0.83 268 
29BC003 Va orda Creek at Faro Townsite Road 1977 -1985, 1989 -1995 91.2 1210 0.74 256 0.68 235 

WATER SURVEY Of CA.NADA 
(Incremental Catchments, Year..round Operation) 
09BC001 .. 09BB002 .. 09BC004 (lCJ'lllfef Pefly River catchment) 1984 -1995 2 13100 1010 65 157 54 130 
Lower Pelly R. catchment-09BC005 (as above but excluding Tay R.) 1990 -1995 2 9290 800 37.5 127 29.3 100 

09BC004 ~ 09BA001 .. 09BA002 (Middle Pefly River catchment) 1986 -1994 2 9830 1200 72.7 233 63 202 

09BB002 .. 0966001 (MacMillan R. catchment excluding headwaters) 1004 - 1995 2 12803 1100 125.5 309 115.3 284 
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 owrtap of the station records used to estimate the runoff from the incremental catchment 
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Table 82 
Index to Patched Streamflow Records for Government Stations 

WATER SURVEY Of CANADA 
09AH005 Drury Creek !!rt km 469 Robert Campbefl Highway 1994-1995 1990 - 1995 8-2 B-3 8-3 B4 
098C003 Rose Creek below Faro Creek 1966 ~ 1969 1966 -1969 B-4 8-5 B-5 85 
09BC005 T av River near the mouth 1990-1995 1990-1995 8-6 B-7 B-7 86 

DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT 
29BC004 Blind Creek near Faro 1992 -1995 1990-1995 B-8 8-9 B-9 87 
29BA002 180 Mffe Creek !!rt km 295.8 North Canol Highway 1975-1993 1990 ~ 1995 B-10 B-11 B-12 88 
29BC003 Van~orda Creek at Faro Townsite Road 1977 -1995* 1990 -1995 B-13 B-14 B-15 89 

Note: * Gap exists in record from 1986 to 1988. 
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Table B3 
Correlations Used to Patch Missing Streamflow Data 

.J •• 
09BC005 
Tay River Big Salmon River 
near the near 
mouth Carmacks 
-0.852 -1.074 
1.033 0.983 
().86 0.91 

0.111 0.092 
584 621 

Ross River 
at 

Ross River 
-2.26 
1.146 
0.77 

0.156 
471 

• 0.00592 Qx •· 

09BC001 
Pelly River 

at 

0.92 
0.157 
546 

Ov • 0.00268 Ox'· 

Notes: 1. QY = Estimated daily average discharge of target station in cubic metres per second 

ax == Observed daily average discharge of control station in cubic metres per second 

09BA001 
Ross River 

at 
Ross River 

-0.143 
0.860 
0.92 

0.132 
2072 

Qy R 0.719 Q/·oov 

1.047 
- --··· 

09BC005 
Tay River 
near the 
mouth 
-1.62 
1.016 
0.85 

0.119 
675 

Oy • 0.0239 Ox 

1.038 
• 0.0248 Qx'· 

2. The purpose of the correction factor is to remove bias which is introduced when a regression line is fitted to log~transformed data. 

The correction factor Is a function of the standard error of estimate (SEE) and is computed using the equation: exp(2.65 SEE2). 

3. To obtain the "corrected" version of the regression equaticm, 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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1993 1.79 + 
1994 2.15 + 
1995 1.98 
Mean 2.05 

Table B4 
Patched Monthly Discharge Record of Station 09AH005 for Period 1990 to 1995 

(Drury Creek at km 469 Robert Campbell Highway) 

8.38 + 16.6 + 8.56 + 5.31 + 8.37 + 5.09 + 
1.49 + 8.15 + 15.1 + 14.1 + 10.3 + 10.9 + 8.07 + 

2.15 + 1.87 + 1.85 + 4.99 + 28.0 + 19.1 + 8.48 + 6.48 + 3.89 + 
1.42 + 1.38 + 1.52 + 9.96 + 14.2 + 9.66 + 1.16 + 7.81 + 6.76 + 
2.00 + 1.85 + 1.98 + 5.82 14.9 11.8 5.26 4.04 6.22 
1.54 1.24 1.29 5.23 6.65 5.51 6.11 9.12 5.92 
1.69 1.54 1.67 7.09 15.9 11.5 7.20 1.18 5.99 

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

Table B5 
Patched Monthly Discharge Record of Station 09BC003 for Period 1966 to 1969 

(Rose Creek below Faro Creek) 

1.54 + 3.38 + 1.28 + 1.05 1.03 + 
0.23 + 0.21 + 0.19 + 0.19 + 5.93 + 11.56 2.99 1.18 1.91 1.05 
0.21 0.21 0.20 0.23 4.01 6.14 4.58 4.24 5.43 1.39 
0.30 0.22 0.21 0.25 2.57 3.80 2.55 3.11 + 3.58 + 1.49 + 

Mean I 0.24 0.20 0.19 0.22 3.94 7.26 3.37 2.62 2.99 1.24 

Note: Patched monthly values are flagged with a plus sign (+). 
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2.89 + 2.26 + 5.30 
5.03 + 4.08 + 6.89 
3.12 + 2.32 + 7.10 
3.65 + 2.54 + 5.73 
3.23 2.38 5.16 
3.45 2.55 4.23 
3.56 2.69 5.73 

0.41 + 0.28 + 1.58 
0.60 0.43 2.26 
0.92 0.64 2.36 
0.55 + 0.37 + 1.59 
0.62 0.43 1.95 
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1990 4.87 + 
1991 4.93 
1992 6.92 
1993 4.79 
1994 6.22 
1995 3.97 
Mean 5.28 

Table 86 
Patched Monthly Discharge Record of Station 09BC005 for Period 1990 to 1995 

(Tay River near the mouth) 

3.69 + 3.43 + 5.20 + 73.5 58.7 35.2 25.7 74.3 29.2 
4.03 3.80 6.56 89.3 58.0 81.4 61.1 68.3 35.5 
5.84 5.20 7.04 55.7 128 67.6 33.9 33.2 15.8 
4.00 3.81 8.19 86.4 91.9 45.9 35.1 38.6 23.1 
4.53 4.28 11.3 56.3 64.8 28.8 13.5 13.8 16.6 
3.22 2.79 8.05 39.8 24.4 28.6 31.7 51.7 20.6 
4.22 3.88 7.73 66.8 71.0 47.9 33.5 46.6 23.5 

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

Table B1 
Patched Monthly Discharge Record of Station 29BC004 for Period 1990 to 1995 

(Blind Creek near Faro) 

1990 0.75 + 0.56 + 0.52 + 0.81 + 12.3 + 9.76 + 5.75 + 4.16 + 12.4 + 4.76 + 
1991 0.75 + 0.61 + 0.58 + 1.02 + 15.0 + 9.61 + 13.7 + 10.2 + 11.4 + 5.80 + 
1992 1.07 + 0.90 + 0.80 + 1.09 + 8.49 + 21.8 9.87 4.47 3.87 2.51 + 
1993 0.73 + 0.61 + 0.58 + 1.28 + 16.5 + 13.9 8.93 7.51 6.88 + 3.73 + 
1994 0.96 + 0.69 + 0.65 + 1.79 + 9.81 + 10.7 3.92 1.48 2.83 + 2.64 + 
1995 0.60 + 0.49 + 0.42 + 1.28 + 8.15 + 5.20 4.71 4.91 5.87 3.07 + 
Mean 0.81 0.64 0.59 1.21 11.7 11.8 7.81 5.45 7.21 3.75 

Note: Patched monthly values are flagged with a plus sign(+). 
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11.4 7.00 27.8 
17.4 10.0 36.9 
11.4 7.25 31.5 
10.7 10.8 30.4 
7.96 5.53 19.5 
7.16 6.46 19.1 
11.0 1.84 27. 

1.79 + 1.08 + 4.57 
2.78 + 1.57 + 6.13 
1.79 + 1.12 + 4.81 
1.68 + 1.69 + 5.36 
1.24 + 0.85 + 3.14 
1.11 + 1.00 + 3.08 
1.73 1.22 4.52 
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1990 0.07 + 
1991 0.08 + 
1992 0.13 + 
1993 0.08 + 
1994 0.10 + 
1995 0.09 + 
Mean 0.09 

Table 88 
Patched Monthly Discharge Record of Station 29BA002 for Period 1990 to 1995 

(180 Mile Creek at km 295.8 North Canol Highway) 

0.05 + 0.04 + 0.06 + 2.63 + 2.74 + 0.92 0.75 1.38 0.79 + 
0.07 + 0.06 + 0.08 + 2.85 + '•• 2.26 + 2.11 + 1.62 2.15 0.81 + 
0.10 + 0.09 + 0.17 + 2.88 6.23 2.54 0.64 0.57 + 0.34 + 
0.07 + 0.06 + 0.11 + 4.25 + 3.46 + 1.40 · 0.84 + 0.62 + 0.31 + 
0.06 + 0.05 + 0.13 + 2.26 + 2.41 + 0.89 + 0.37 + 0.36 + 0.94 + 
0.07 + 0.06 + 0.48 + 2.31 + 1.38 + 0.90 + 0.80 + 1.00 + 0.54 + 
0.07 0.06 0.17 2.86 3.08 1.56 0.84 1.02 0.62 

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 0.12 + 0.09 + 0.09 + 0.13 + 1.86 1.44 0.85 0.66 1.14 0.71 + 
1991 0.13 + 0.10 + 0.10 + 0.17 + 2.59 + 1.64 1.96 1.50 + 1.72 0.93 + 
1992 · 0.18 + 0.15 + 0.13 + 0.18 + 1.69 + 4.04 1.79 0.71 0.62 0.41 + 
1993 0.12 + 0.10 + 0.10 + 0.21 + 3.12 + 2.50 1.17 0.78 0.86 + 0.60 + 
1994 0.16 + 0.12 + 0.11 + 0.29 + 1.53 + 1.82 + 0.74 + 0.35 0.51 + 0.43 + 
1995 0.10 + 0.08 + 0.07 + 0.21 + 1.19 + 1.02 0.83 0.82 1.26 0.53 + 

Mean 0.13 0.11 0.10 0.20 2.00 2.11 1.22 0.80 1.12 0.60 

Note: Patched monthly values are flagged with a plus sign (+). 
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0.23 + 0.14 + 0.82 
0.23 + 0.18 + 1.10 
0.15 + 0.11 + 1.16 
0.14 + 0.17 + 0.97 
0.27 + 0.16 + 0.61 
0.15 + 0.08 + 0.66 
0.19 0.14 0.90 

0.29 + 0.18 + 0.68 
0.45 + 0.26 + 0.98 
0.29 + 0.19 + 0.86 
0.28 + 0.28 + 0.85 
0.20 + 0.14 + 0.53 
0.18 + 0.17 + 0.54 
0.28 0.20 
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17-Feb-88 
7-Feb-89 

12-Mar-90 
17-Apr-90 
1-May-90 

14-May-90 
11..Jun-90 
11..Jul-90 

13-Aug-OO 
21-sep..90 
4-0ct-90 

15-Nov-90 
14-Dec-90 
3-Jm-91 
16-Jan-91 
4-Feb-91 

27-Feb-91 
4-Mar-91 
1-Apr-91 

29-Apr-91 
3-Jun-91 
2..Jul-91 
10..Jul-91 
24-Jul-91 
5-Aug-91 

16-Aug-91 
3-Sep-91 
7-0ct-91 
6-Nov-91 
3-Dec-91 
17..JM-92 
21..JM-92 
20-Feb-92 
12-Mar-92 
~-92 
12-May-92' 
9-Jun-92 
14-Jul-92 

10-Aug-92 
9-Sep,-92 
6-0ct-92 

24-Nov-92 
17-Dec-92 

Feb-Q3 
27-Apr-93 
24-Jl..lil-S3 
2-Aug-93 

20,.Sep-93 
4-0ct-93 

18-0d:-93 
1-Nov-93 

15-Nov-93 
12-0ct-94 
25-Nov-94 
25-Jan--95 
6-Mar-95 
8-May-95 
26--0d-95 
12-0io-95 
9-Apr-96 

15-May-96 
29-Mav-96 
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Table B10 
Spot Streamflow Measurements at Station X14 

9:55 

15:30 
14:50 
15:44 

11:30 
11:10 
12:00 
13:20 
10:59 
13:50 
13:45 
13:20 

12:20 
14:32 
12:31 
12:30 

14:30 

0.968 
0.852 

0.450 
0.525 
0.442 
0.460 

0.461 
0.660 
0.00 

0.875 
0.827 
1.00 
0.90 
o.n 

0.756 
0.824 
0.602 
0.613 
0.455 

0.459 

0.645 

1.411 
1.290 
0.960 
0.900 
0.981 
0.892 
0.908 
0.92 

0.912 
0.908 
1.111 
1.355 
1.327 
1.345 
1.447 
1.425 
1.232 
1.224 
1.285 
H>65 
0.970 
0.903 
0.94 
0.92 

0.903 
1.01 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
1.05 
1.33 
1.19 
1.25 
1.22 
1.16 
1.06 
1.06 
1.15 
1.01 
0.95 
NIA 
1.26 

1.145 
0.94 
0.90 
1.14 
1.45 

0.3953 
0.465 
0.576 
0.620 
1.836 
5.54 
3.85 
3.17 
1.66 
4.n 
3.59 

0.755 
0.492 
0.503 
0.502 
0.484 
0.655 
0.492 
0.559 
1.81 
,U6 
3.85 
3.55 
6.36 
5.22 
3.07 
2.65 
3.55 
1.32 
o.ns 
0.55 
0.65 
0.55 

0.598 
1.039 
1.44 
6.70 
2.50 
2.00 

2.135 
1.20 

0.266 
0.205 
0.11 
1.392 
4.007 
2.40 
3.47 
2.812 
2.26 
1.117 
1.141 
1.00 
1.03 

0.211 
0.489 
3.069 
1.455 
0.244 
0.22 
1.29 
4.99 

DIANO 
DlAND 

DIANO 

DIANO 

DIANO 

2degC 
3degC 
6.5degC 
12 deg C 

OCANO 

DIANO 

DIANO 

DIANO 

DIANO 

DIANO 
DIANO 
DIANO 
DIANO 
DIANO 
DIANO 
DIANO 
DIANO 
DIANO 

DIANO 
DIANO 
DIANO 
No ice cover at gauge 
DIANO 
Estimate 
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Table B11 
Patched Monthly Discharge Record of Station X14 for Period 1990 to 1995 

(Rose Creek below tamngs impoundment and diversion channel) 

{*;tj~if;:~~;:~~::-:~:~J~~;:i~~;;;,b~*;~~~?f &i1;~~;1t,l#6~~:1;t1,x1i.~fr#;#t~v 

2.34 
1991 2.23 
1992 0.55 0.61 0.53 0.80 4.36 + 10.5 + 5.03 + 2.62 + 2.44 + 0.78 + 
1993 0.14 + 0.11 + 0.14 + 0.64 7.71 6.01 3.58 2.39 2.77 2.22 
1994 0.41 + 0.20 + 0.13 + 0.78 + 4.22 5.31 2.92 1.80 1.81 2.12 
1995 0.36 + 0.35 + 0.49 + 0.75 + 2.92 2.71 2.92 2.38 4.19 2.19 
Mean 0.46 0.41 0.40 0.17 6.02 5.67 3.74 2.53 3.46 1.98 
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 0.097 0.098 0.093 0.106 0.121 0.128 0.128 0.119 
1988 0.101 0.103 0.094 0.097 0.103 ().085 0.133 0.124 0.128 0.112 
1989 0.115 0.092 0.087 o.mn 0.109 0.106 0.117 0.118 0.110 0.101 
1990 ().086 0.082 0.078 0.079 0.108 0.114 0.116 0.117 0.124 0.109 
1991 0.095 0.093 0.092 0.091 0.104 0.109 0.108 0.108 0.106 0.092 
1992 0.076 0.071 0.084 0.090 0.108 0.108 0.116 0.100 + C>.069 0.070 
1993 0.067 0.067 0.074 + 0.080 0.083 + 0.086 + 0.088 + 0.087 + 0.086 + 0.075 + 
1994 0.059 + 0.054 + 0.049 + 0.051 + 0.057 + 0.063 + 0.070 + 0.047 0.036 + 0.024 
1995 0.039 0.044 0.051 0.057 + 0.063 0.063 0.053 0.056 0.055 0.050 

Mean 0.082 0.078 0.078 0.082 0.092 0.093 0.102 (t098 CUJ93 0.084 
Note: Patched monthly values are flagged with a plus sign (+). 
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0.83 0.50 2.26 
1.13 0.67 2.51 
0.39 + 0.20 + 2.40 
1.10 + 0.93 + 2.33 
1.41 + 0.60 + 1.82 
1.03 + 0.32 + 1.12 
0.98 0.54 2.17 

0.108 ·0.107 0.108 
0.106 0.111 0.108 
0.104 0.090 0.103 
0.092 0.087 0.099 
0.102 0.089 0.099 
0.066 0.064 0.085 
0.061 0.060 + OJ)76 
0.070 0.054 + 0.053 
0.038 0.034 0.050 
0.083 0.011 0.087 
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Figure s ... 2 
Correlation Between Daily Flows at 09AH005 (Drury Creek) and 09AG001 (Big Salmon River) 
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Fi"ure e .. 3 
Dany Streamflow Record for Drury Creek at Station 09AH005 
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Figure 84 
Correlation Between DaHy Flows at 09BC003 (Rose Creek) and 09BC001 (PeHy River) 
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Figure 9 .. 5 
Daily Streamflow Record for Rose Creek at Station 09BC003 
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Figure a ... s 
Correlation Between Daily Flows at 09BCOOS (Tay River) and 09BA001 (Ross River) 
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Daily Streamflow Record for Tay River at Station 09BC005 
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Figure 9 .. 9 
Daily Streamflow Record for Blind Creek at Station 29BC004 
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Figure e .. 10 
Correlation Between Daily Flows at 29BA002 (180 Mile Creek) and 09BA001 (Ross River) 
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Figure s .. 11 
Daily Streamflow Record for 180 Mile Creek at Station 29BA002 for Period 1990 to 1993 
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Figure e ... 12 
Complete Daily Streamflow Record for 180 Mile Creek at Station 29BA002 

25 ~~~~r---~r---~~~~-------r~-----r~~~---,-~~~ 

CD . ' ' ' ' : ' ' ' ' 
01 

l! 10 

J 
2:' ·;a 
C 

5 i·····························1·····························r····························r····--·············o ······r···················-~nrm~ ··········1r······r··-~------·--l ··r············--··----~---r••m•ij-------·1 ······-r--··( ····················1 
i l i : l I l i ! J l ! 

: : 1° 0 li lo O 

! I. I I 1, ! ! 
! Oe, i ~ i # o l 6j ! !Ila l l J l l l 

0, A I (b. <Jo I O ~ I a 'JO I r : 11 I I \... I : I 0 V : : i 9 : : : l : l l 

1975--> 1977--> 1979-... > 1981--> 1983--> 1985 .. -> 1987--> 1989--> 1991-.. > 1993-> 1995--> 

Date 

o Observed (spot measurements made for crest gauge rating curve) 

- Observed (flows derived from automatic water level recording) 

RGC Report No. 03300113 Appendix B 



~ 
C. 
p 
i .. 

lllll 

~ ·; 
C 
fl') 
0 
0 
0 m 
0, 
N 

Figure e ... 13 
Correlation Between Daily Flows at 29BC003 (Vangorda Creek) and 09BC005 (Tay River) 
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Figure e .. 14 
DaHy Streamflow Record for Vangorda Creek at Station 29BC003 for Period 1990 to 1995 
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Figure e ... 15 
Complete Daily Streamflow Record for Vangorda Creek at Station 298C003 
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Figure a .. 1s 
Stage ... Discharge Relationship for Station X14 
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Figure e ... 17 
Correlation Between Daily Flows at X14 (Rose Creek) and 09BC005 (Tay River) 
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Figure e ... 1s 
Patched 1990 Daily Streamflow Record for Station X 14 
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Figure B-19 
1991 Daily Streamflow Record for Station X14 
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Figure s .. 20 
Patched 1992 Daily Streamflow Record for Station X14 
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Figure s .. 21 
Patched 1993 Dany Streamflow Record for Station X14 
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Figure e ... 22 
Patched 1994 Daily Streamflow Record for Station X14 
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Figure e ... 23 
Patched 1995 Daily Streamflow Record for Station X14 
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Figure e ... 24 
Flow Record of Station X13 for Period 1986 to 1995 

(Combined Seepage from Cross Valley Dam) 
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Hydrogeology Data Compilation .. 



AppendixC 
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 wells1 has been extracted from these reports and is 

compiled in this appendix for ease of reference. 

Table C1 
List of Hydrogeoiogical Studies at Anvil Range Mining Complex 

Date Author Title 

Dec.I 1967 International Water Anvil Mine Yukon Territories - Groundwater Investigation 
Supply 

Feb.I 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, 1986 I ntemationa! Water An Outline of the 1986 Groundwater Investigation and 
Supply Water Supply Development 

July, 1989 Hydrogeofogical Grum Pit - 1988 Dewatering Assessment 
Consultants Ltd. 

July,1989 EBA Engineering Piezometer an(;i Dewatering Well Installation Report-
Consultants Ltd. Grum, Vangorda and Faro Mine Sites, Faro, Yukon 

Dec., 1990 Piteau Associates Hydrogeological Assessment and Development of 
Groundwater Control Strategy 

Jan. 1 1991 Piteau Associates Grum Pit Review and Analysis of Hydrogeological Data· 
and Design of Phase I 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 PWGSC 
Project 760831, Vangorda Plateau, Faro Mine Yukon 
Territory 

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 
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Appendix C - Compilation of Hydrogeological Installation Data Page2 

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 to estimate the 

water supply potential of the aquifer. The following information was extracted from this report: 

• 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 to 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 

• site plan showing location of piezometers 

• cross-section through Faro Valley Overburden 

• 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 to have caused slumping of the overburden material in this area. The 

following information was extracted from this report: 

• site plan showing location of inclined drainhofes 

• 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 to 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 Number812s2041 
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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: 

• summary of borehole log and piezometer installation data 

Klohn 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 Klahn 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: 

• site plan showing approximate locations of piezometers 

• borehole logs 

~ summary of piezometer installation data 

e summary of hydraulic testing results 

Piteau and Associates, 198ft 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 wail 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 extracted from this report: 

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

• hydrogeologic cross-section through east wall 

International Water Supply Ltd., May 1987e Water 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: 

• site plan showing locations of drill holes 

• two hydrogeologic cross-sections through the valley aquifer 

• selected borehole logs 

EBA Engineering Consultants, July 1989. Piezometer and Dewatering Well Installation Report 
Grum, Vangorda and Faro Mine Sites. Report Nos. 0201a100018, 0201-10027, and 0201a10028 

Piezometers and dewatering wells were completed at four different sites at the Anvil Range ,mining 

complex from March to April 1989. 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 
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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 II waste 

dump. The following information was extracted from this report: 

• site plan showing locations of piezometers/dewatering wells at Grum site 

• borehole logs at Grum site 

• site plan showing locations of piezometers at Vangorda site 

® borehole logs at Vangorda site 

• site plans showing approximate locations of piezometers at Faro site 

• borehole logs at Faro site 

SRK-Robinson Inc., November 1994. Construction Report .. Vangorda Rehabilitation PWGSC 

Project 160831, 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 

quality of seepage reporting from the pile. Five monitoring wel!s were completed at greater depths in the 

overburden soils downstream of the new seepage colfection channel. Nine monitoring wells were drilled 

through the mine rock and shallow piezometers installed in overburden soils nea-r the base of the mine 

rock pile. The following information was extracted from this report: 

• summary of piezometer installation data and hydraulic testing 

• selected borehole logs 

Steffen, Robertson and Kirsten, December 1994. Groundwater Investigation"' North Fork of Rose 

Creek, Faro Mine, Yukon Territory. Project No. A114101. 

Steffen, Robertson and Kirsten (Canada) Inc. drilled several boreholes and installed mulitlevel 

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: 

• hydrogeologic cross-section from the Faro main pit via Zone 2 pit into the valley of the North 

Fork of Rose Creek 

e summary of piezometer installation data and hydraulic testing 

• 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. 033001/3 Robertson GeoConsulants Inc. 
January 1997 



Appendix C - Compilation of Hydrogeological Installation Data Page 5 

• site plan showing locations of piezometers/dewatering wells at Grum site (status Dec. 1994) 

• hydrographs for pumping and observation wells 

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

e hydrogeological cross-sections through thalweg aquifer 

Robertson GeoConsultants Ines, 1996. Anvil Range Mining Complex - 1996 Drilling and Piezometer 

Installation 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 lmpoundment, replacing older Jicenced 

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: 

• summary of piezometer installation data 

• summary of hydraulic testing results 

• borehole logs 
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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 
1/67 6912783 583049 1045.6 1030.1 43.6 
2/67 6913061 582576 1039.2 1026.1 35.7 
3/67 6913354 582613 1041.3 1039.2 >21.6 
4/67 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 >29.9 
9/67 6912347 583900 1067.8 1061.4 20.1 
10/67 6912221 584373 1066.3 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 at, 1976). 

Borehole/ Ground UTM coordinates (feet) Depth to bedrock Screened lithology Type of 
Piezometer elevation (feet b.g.s.) Interval piezometer 

(feet a.sJ.) {feet b.g.s.) 
East North 

PH 1 4077.47 1,918,073 22,688,091 123 0-29 'waste rock" over standpipe 
111alluvium" 

P 151 s1 ... 1a bedded sand, clayey pneumatic 
rock 

P 178 101 .. 123 bedrock pneumatic 

PH2 4143.71 1,918,188 22,688,419 167 Q ... 84 'waste rock" over standpipe 
111alluvium"' 

P231 110 .. 123 Sand, some gravel, pneumatic 

P 180 159 .. 175 bedrock pneumatic 

PH3 4136.96 1,917,953 22,688,332 135 () .. 45 "waste rock" over standpipe 
•anuvium" 

P230 108 .. 129 Sand, some gravel pneumatic 

P229 145 .. 154 bedrock pneumatic 

PH4 -4212 1,918,043 22,688,657 not completed 0 .. 93 'waste rock" over no piezos 
to bedrock •anuvium111 installed 



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

Borehole/ Ground UTM coordinates Depth to bedrock Screened lithology Type of piezometer 
Piezometer elevation (feet) (feet b.g.s.) Interval 

(feet a.s.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 
pneumatic 

P 179 120 .. 140 silty sand and gravel 

P 177 1ss .. 1s1 bedrock 

PH6 4217.02 1,917,902 22,688,881 183 0 .. 45 'waste rock" over standpipe 
11alluvium" 

P 147 45 ... 53 bedded sandy gravel pneumatic 
& silty clay 

P 153 s2 .. 0s sande clayey. some pneumatic 
gravel 

P228 111 .. 140 gravel and sand pneumatic 

P232 194 .. 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 INCll NED DRAIN rncu NED DRAIN 

.. 
INCLINED DRAIN 

NUMBER 

1 ... 1 4087.2 N 23 E .... 70 550 1 

1 "" 2 10652 14115 4087.7 N 28 E -80 540' 

2 - 1 4087.8 N 15 E ... go 520• 

2 ... 2 10577 14245 4088.2 N 22 E -11,. s0 1so• 
'2 - 3 4088.2 N 22 E -9.5° 420' 

3 - 1 10480 14295 4055.6 N 29 E -100 590' 

3 - 2 4056.5 . N 20 E ... 120 590' 

4 - 1 10435 14350 4053.6 N 32 E ... 100 590 1 

4 · 2 4053 8 1 N 28 E -12° 560' 

5 ... 1 10306 14637 4048.8 N TSE ... no sao• 
5 ... 2 4048. 8 N 20 E -120 550' ,, 

00 . 



Klahn Leonoff Ltd. 

September 1 , 1981 

Faro Mine Tailings Abandonment Plan 
Final Report 

File No. VA 2758 
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GEOLOGIC LOG OF DRILL HOLE 

- . -- ·--------------------------! 
Of<1LUNG CONTkACTOR M1r;nJf&>/T SuM 

DAH HOL[::TARH.O MAR. f.3 f'\81 
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GEOLOGIC LOG Of DRILL HOLE 

JOB NO . WA 2758 . _ ······ · 
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GEOLOGIC LOG OF DRILL HOLE 
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CLIENT 
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GEOLOGIC LOG Of DRILL HOLE 
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GEOLOGIC LOG OF DRILL HOLE 
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GEOLOGIC LOG OF DRILL HOLE 
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VA 2758 - 8 - September l , 19 8 i 

TABLE IV-2 

PIEZOMETER INSTALLATION DATA 

Ground Wa'ter 
Plezometer Elevation Test Zone, Height above Oepthto Water Eievat-lon, 

No .. (m) {m below G .. L.,) G .. L .. (m} (mbe:I ow G .. L .. ) (m} 

DH81-K1-P1 10 48., 21 2) - 34 0 .. 10 4 .. 45 10 43.86 
-P2 1048.,21 3 - 6 0 .,5 5.,2) 1043 .. 51 

DH81-K2-Pl 10 46 .. ro 17 - 25 1..0 3.t2 10 44 .. 48 

-P2 1046 .. 60 4 .. 5 - 6 .. 2 0 .5 2.76 10 44.34 

DH61-K3-P1 1051 .. 27 16.6 - 22 .. 8 0.4 6 .. 62 1045 .. 05 
-P2 1051 .. 27 8.8 - to .. 6 0 .. 4 6 .. 5t 10 45& 16 

DHS1-K4-P1 1052 .. 74 25 .. 0 - 28.7 0 .. 4 7.92 10 45 .. 22 
-P2 1052 .. 74 10 - 24 0 .. 5 7 .. 88 to 45 .. 36 

OH81-K5-Pl 1060 .. 68 15 28 0 .. 4 16 .. 31 1044.77 

OHS1-K6-Pt 1076 .. 92 37 .. 1 - 40 .. l 0 .. 5 9 .. 64 1067 .. 78 
-P2 10 76 .. 92 V - 29 .. 5 0 .. 6 9 .. 75 1067. 77 
-P3 1076.92 6 - l3 0 .5 9 .. .0 . 1068 .. 02 

OH81-K7-P1 1068. 22 2)" 1 - 23.8 0 .. 4 1 .. 50 1067 .. 12 
P2 1068 .. 22 4 .. 3 - 10 .. 1 0 .. 7 1..98 1066. 94 

OH81-K8-P1 tt;0.1:5 9 .. 2 - n .. o 0.6 6 .. 65 1124 .. 04 

OH81-K9-P1 1095 3.0 0 .. 5 Ory 
(approx.) 

OH81-K10-Pi 1099 4 .. 00- 6.2 o.s 4 .. 00 1095 

( approx .. ) (approx .. ) 

OH81-Ki 1-Pt 1099 4 .. 3 0 .. s Ory 
(approx .. ) 

OH81-K 12-P t t099 3.8 - 4 .. 3 0 .. 5 3. 75 1096 

(approx.) ( approx e) 



VA 2758 - 8 - September 1 6 -1981 

TABLE IV-2 

PIEZOMETER INSTALLATION DATA 

Ground Water 
P!ezometer Elevation Test Zone, Haight above Oepthto Water Elevation, 

No .. (m) ( m be f ow G .. L, ) G .. L .. (m) (mbetow G .. l .. ) (m) 

DH81-K1-P1 to 48. 21 2) - 34 o .. to 4 .. 45 10 43.,86 

-P2 1048 .. 21 3 - 6 0 .5 5.2) 1043 .. 51 

DH81-K2-Pt 10 46 .. ro 17 - 25 t ..0 3 .. 12 1044 .. 48 

...P2 10 46 .. 60 4.5 - 6 .. 2 0 .. 5 2.76 10 44 .. 34 

OH81-K3-P1 1051.27 16 .. 6 - 22 .. 8 0 .. 4 6 .. 62 10 45 .. 05 
...P2 1051 .. 27 8.8 - 10 .. 6 0 .. 4 6 .. 51 1045 .. 16 

OH8!-K4-P1 1052 .. 74 25 .. 0 - 28 .. 7 0.,4 7 .. 92 10 45 .. 22 
-P2 1052 .. 74 10 - 24 0 .s 7 .. 88 1045 .. 36 

OH81-K5-P1 1060 .68 15 28 0 .. 4 16. 31 10 44 .. 77 

OH81-K6-Pl 1076 .. 92 37.1 - 40 .. 1 0 .. 5 9,,64 1067. 78 
-P2 1076.92 V - 29.5 0 .. 6 9 .. 75 1067. 77 
-P3 1076.92 6 - 13 o.s 9.4) . 1068 .. 02 

DH81-K7-P1 1068 .. 22 2). 1 - 23.8 0.4 1 .. 50 1067 .. 12 
P2 1068 .. 22 4 .. 3 - 10 .. 1 0 .7 1 .. 98 1066 .. 94 

OH81-K8-P1 11;0 .. n 9 .. 2 - 17 .. 0 0.6 6 .. 65 1124 .. 04 

OH8i-K9-P1 1095 3.0 0 .. 5 Ory 
{approx.,) 

DH81-K 10-P 1 1099 4 .. 00- 6 .. 2 0 .. 5 4 .. 00 1095 

(approx .. ) (approx.) 

OH81-Kl i-Pl 1099 4 .. 3 0 .. 5 Ory 
(approx .. ) 

OH81-K 12-P t 1099 3.8 - 4 .. 3 0 .5 3 .. 75 1096 
(approx .. ) (approx .. ) 
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TABLE IV-1 

PERMEABILITY TEST RESULTS 

norneter No .. 

81-Kl-Pl 
8H<1-P2 

81-K2-P1 
81-K2-P2 

81-K3-P1 
S1-K3-P2 

81-K4-P1 
81-K4-P2 

81-KS-PI 

8t-K6-P1 
8t-K6-P2 

S1-K6-P3 

81-K7-P1 
81-K7-P2 

81-KS-Pt 

81-K9 

81-K 10 

81-K11 

81-K12 

PK-l 

PK-2 

PK-3 

SG 
SSG 

B 

T 

·ady State 

Depth 
(ml 

3)-34 

3-6 

17-25 
4.5-6 .. 2 

16 .. 6-22.8 
8.8-10 .6 

25-28 .. 7 
10-24 

19-21 

Sl-40 
V-29 
6-13 

3J .1-23.8 
4.3-t0.1 

9 .. 2-17.0 

3 

4 .. 8-6.2 

4.3 

3 .. 8-4 .. 3 

o.:s 

0.3 

0 .:s 

Material 

SG 
SG 

SG 

SG 

8 

SSG 

SG 
SG 

SSG 

SG 
SG 
SG 

SG 
SG 

SSG 

T 

T 

T 

T 

T 

T 

T 

= Sand and Gravat 

= S 11 ty Sand and Gravel 
= Bedrock 

= Tai i lngs 
= Hvorslev Analysis 

.nslent State = Papadopoulos Anal ysls 

PK = Denotes percolation test 
performed In tat lings. 

Permeabl llty (kin cm/sec) 

Fal 11 ng Head Rls Ing Head Pump Test 
Steady State/Transient State 

2xlo-2 /4x10-2 
__ ,i;z;, ________ 

Sxlo-2 /8x1o-2 

>1.5x1o-2 >t .exto-2 2x1o-2 /Sxto-2 

:s .. ex10-4 l .. 3xi6-4 ---=-------
2 .. 2x10-2 2 .. 2~10-2 

_,.. ___ 
>t eO xm-2 >i .0 x10 =2 ----------

_____ GS ____ 

>5 .. 7x10-3 >5. 7x1o-3 -----------
>1., 4x10-2 >t .. 4x10-2 ---------
>1.lxl0-2 >1 .. 1x10-2 --------=--
>5. lxm-3 >5. h:10-3 ---------
6. 7xm-3 1.Jx10-2 3x1o-2 /5x1o-2 

1 .. 4x1o-3 5 .. 7x10-4 --~---~---
>5.0 xrn-3 >5.0 xm-3 -----------

Pfezome-ter Ory ---------
2.5x10-5 ----------- ...... 

Plezometer Ory ----------
6.9x10-5 

1 Jlxt0-3* 

3 .. 0xto-4* 

----------. -----------
-----------

s .. o xlo-5 * 
_...,.. _______ e=;, 

Note: *Analysis method Inaccurate 
for f lne-gra ined mated at. 

Permeabfi1fy values posslbly 
too high. 
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BOREHOLE 

ID1-0+740 
tD2-0+7c,o 

ID3-0+4~'iU 
ID4-0+460 

ID5-0+627 
I D6-0+6.' '/ 

ID7-0+740 

ID8-0+745 

ID9-0+750 

81-126-PP 
CVDR-0+ 3 7fl 

CVDB-0+370 
CVDC 1 -0+050 

cvrx~2-0+1 ~)o 

CVDC3-0+204 
CVDC4-0+215 

CVDC5-0+33H 
CVDC6-0+ 340 

CVDC7-0+450 

*SI: S 1 npe 

LOCATION 
NOR1~(m) --E-~A-S-T~(~) 

2061 • 2 511 • 5 
~nn6.5 514.4 

1894 .. 2 391. 9 
1895 .. 7 392.5 

1769.5 286. 1 
1767.8 284 .. 7 

1668.f3 234.4 

1679 .. 3 212 .. 9 

1704.5 1 71 • 9 

1953.09 -163.82 
:~ 1 39. 4 ~6. ~'. 

21:rn.3 34.8 
23()4.8 1 2r,. 6 

2390.8 78 - 1 

2304.0 68.6 
2295.1 63 .. 1 

2183.0 fS.8 
2182. 1 4.7 

2086.S -44.9 

In<ii ca tor S: 
T: Thermistor Strinq PP: 

TA.t1 .1.1.l 

POST CONSTRUCTION INSTRUMENTATION SCHEDULE 

GROUND 
ELEVATION 

( m) 

1 064. 1 3 
1 064. 1 

1064 .. 06 
1065.3 

1064. 90 
1064.9 

1068.9 

1069 .. 1 

1066 .. 3 

1 OSfL 86 
1052.1 

10S2e1 
1064@8 

1062 .. 3 

1065.72 
1065.5 

1066.82 
1065.8 

1065.7 

DEPTH 
OF 

BOREHOLE 
( m) 

ABBREV .. 
* 

INSTRUMENTATION 
l)ETAILS 

INTERMEDIATE DAM (ID) 

1 • 5 V,H 
1 o .. 67 2HP Tip Elev.1059.60 m 

Tip Elev.1054.10 m 
1 • 5 V,H 

20 .. 1 2 2HP Tip Elev .. 1060.80 m 
Tip Elev.1045.50 m 

1.. 5 V,H 
30.48 2HP Tip Elev.1060.40 m 

Tip Elev.1034~70 m 
15 .. 20 T,PP 'Thermistor# 11 10x1 .. 0m 

Tip#3821,Elev.1054.00 m 
15.50 PP Tip#333, Elev .. 1054 .. 20 m 

9.80 pp Tip#390, Elev.,1057.30 m 

CROSS VALLEY DAM (CVD) 

9~3 
9.10 

s.20 
15.54 

14 .. 93 

1 • 5 
34. 1 4 

1.. 5 
34.14 

31. 09 

pp 

T,PP 

pp 

T,PP 

pp 

V,H 
2HP 

V,H 
T,PP 

2HP 

'fip#3527, Elev .. 1050. 1 m 
Thermistors, 10 x 1.0 m 
Tip#3475, Elev. 1043 .. 0 m 
Tip# 3 5 7 6 , Elev .. 1 0 4 7 " 2 m 
Thermistors 8 x 2.0 m 
Tip#3822, Elev .. 1049 .. 6 m 
Tip#344, Elev. 1048.0 rn 

Tip Elev .. 1040.2 m 
Tip Elev. 1032.0 m 

Thermistors 8 x 2.0 m 
Tip #3526, Elev .. 1032 .. 3 m 
Tip r-,:Lev. 1040 .. 1 m 
Tip El~v. 1035 .. 2 m 

l:.)a<_ ot 

REMARKS 

Location approximate 

Thermal Liner, South 
Abutment 
Thermal liner, South 
Abutment 
Thermal liner, South 
Abutment 

Downstream South Abutment 
Upstream Toe Blanket 

Upstream Toe Blanket 
NVWID Dyke Locn tion and 
ground elevation approx. 
Spillway Location and 
elevations approximate 

Thermistors from 15.0-31. 
depth 

Incremental Settlement V: Vertical Settlement H: Horizontal Settlement 
Pneumatic Piezometer HP: Hydraul ir; Piezometer (St21.ndpipe) 

(Cont'd) 



BDREHOLE UX~ATION "--~----~ ............... 
N<)RTH ( m) EAST( m) 

CVf>C8-0+460 2076.6 -4fL 2 

CVIX9-0+56':> 1 984. 1 -97 .. 4 

CVDC 1 0-0+ 5(,H 19B1. 1 -T7. tl 

('VIX' 11-0 ~ 1'4 1
1 1 ') 1 \ • tl - 1 -{ 3 • 1) 

C'VIJTl-0+210 2 \ 1 7. 4 17.6 

CV IJT 2 - 0 + 4 1) 0 ~2111.h -1()2.3 

CVDT3-0+S70 2009. l -1S4.S 
C'Vl>T4-0th ln 1 qc, L 4 -1 A4. 1) 

CDl-0+020 70 l • S 2,377.4 

CD2-0+150 69 3. 5 2,294 .. C) 

CD)-Ot)OU 732. 7 2,141.h 

CD4-0+40tl 74B.6 2,053.2 
747.2 7-,1)57.0 

)',1. 2 ?,OS().7 

7/lH.-3 ).,1)54.r) 

TABLE VIII-1 (CONT'D) 

POST CONSTRUCTION INSTRUMENTATION SCHEDULE 

GROUND 
ELEVATION 

(m) 

1065 .. 69 
1065.6 

1065 .. 74 
106r).7 

1050 .. 0 

1051 .. 8 

1053.10 

105H .. 90 

1090.7 

1090 .. 37 
10B9.64 
1089.7 
1089.7 

1089.7 
10H9.7J 

DEPTH 
OF' 

BOREHOLP. 

(m) 

ABBREV. 
* 

INSTRUMENTATION 

DETAILS 

CROSS VALLEY DAM (CVD (CONT'D 

1 a 5 V,H 

33.fB 2HP Tip Elev .. 1040 .. 0 m 

Tip Elev. 103LO m 
LS V,H 

15.24 T,PP TI1ermistors 8 x 2~0 m 
Tip#J820, Elev. 1050.8 m 

llLOo HP Tip Elf'!v- 1040 .. 2 m 
1 J. 7 1 HP •rip Elev .. 1038 .. 5 m 

13. 71 HP Tip Elev .. 1040 .. 1 m 
1S.SO T ThP-rmistors 8 x 2 .. 0 m 

CANAL DYKE (CD) 
---·---

1 2. 2 2PP Piez. #368 (Elev .. 1085.5?) 

Piez. #384 Elev .. 1080. 0 m 
1 • 5 V 

1 • S V 

10.4 s Settlement rings 10 X 1 oO m 
11. 6 T,PP Thermistor # 1 2, 10 X l .O m 

Piez. # 365 Elev. 1078 9 4 

9. ~~ pp Piez. tf341 ElAV. 1082. 7 m 
l • r) V,H 

" Page 2 of 8 

REMARKS 

Sou th A.bu tmAn t 

Downs tre;1m Toe 

Down'., tream Toe 

Downstr~dm So11th AhutmPnt 

Location and el~v. apprr>x. 

Divers ion Dam, see bore -
hole log for more detail. 

* : ; l : S 1 ope Ind l <~ ,-1 t 1 >r .S: Incr~mentiil SP.ttlP,ment 

PP: PnP11matic PiezometPr 

V: Vertical Settlement H: Horizontal SAttlP.ment 

T : Tlw rm i s t. n r S t r 1 n q HP: Hydrdulic Piezometer (Standpipe) 

(Cont'd) 



Summary of Borehole and Piezometer Installation 

F,,.:. ·• .• .. 
.· . Mine Grid Coordinates 

.. .. . .. ... .. batum ,, • . 
·• 

- ., · •r_i..c __ i;. _._., 

~v1 •. ¥1J ,,.., TI\.IJ~li . L.;.11::;V'"" •• ,u--, 
•••• 

.. ...-

. ,: •,•· N E ·• < ·. ·. .• _.< . ... _ ... _ .. .:. ··> ·-· 

79-6 1924.93 26.74 G.S. at 1050m S+G 

Till at 1017m EOH = 1010m 

79- 7 2081.44 43.55 G.S. at 1048m S+G 

Till 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+G 

Till at 1029m 
EOH = 1018m 

B. R. at 1022m 

79-19 2216.56 73.73 G.S. at 1048 S+G 

Till at 1047m 
EOH = 1024m 

B.R. at 1026m 

79-20 2447.49 114.36 G.S. at 1077 Till 

B.R. at 1047 EOH = 1039m 

79-21 1974.58 -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 

Tm at 1017 EOH = 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 1079m Till 

S + G at 1068 m B. R. at 1066m 

EOH = 1062m 

79-15 2374.12 57.74 G.S. at 1056m S+G 

B.R. at 1025m EOH = 1018m 

79 -16 2256 5.12 G.S. at 1048m S+G 

B.R. at 1020m 
EOH = 1018m 

79 - 18 2138.4 44.98 G.S. at 1049m EOH 1008 

B.R. at 1015 

79 - 19 2216.56 73.73 G.S. at 1048m THI 

B.R. at 1026m EOH = 1024m 

79-20 2447.49 114.36 G.S. at 1077m TH! 

B.R. at 1016m EOH = 1039m 

79-21 1974.6 -119.73 G.S. at 1050m Till 

B.R. at 1016m EOH = 1013m 



79 -22A 

79-17 

79-23 

79-24 

79-25 

79-27 

79-28 

79-29 

79-30 

79- 31 

79-33 

79-34 

Notes: 

Summary of Borehole and Piezometer Installation continued 

1840.84 -185.9 

2448.63 109.94 

1910.41 -387.72 

1161.4 1222.5 

1050.6 1432.6 

1946.5 427.7 

2056.32 490.5 

2250.6 559.2 

2138 521 

1797 334 

1748 301.7 

2177.44 -2300 

B.R~ = Bed Rock 
EOH = End of Hole 
GaSo = Ground Surface 
S + G = Sand and Gravel 

G.S. at 1082m 

G.S. at 1077m 

Till at 1071m 

G.S. at 1083.17m 

G.S. at 1084m 

G.S. at 1087m 

B.R. at 1080m 

G.S. at 1066.7 

B.R. at 1024m 

G.S. at 1065m 

B.R. at 

B.R. at 1073.4m 

B.R. at 1041.2m 

B.R. at 1009.7m 

B.R. at 1044m 

Till 

EOH = 1064 

Till 

EOH = 1065m 

Till 

EOH = 1065m 

nu 
EOH = 1062m 

Till 

EOH = 1075m 

S+G 

EOH = 1015m 

S+G 

EOH= 

1022m 
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ELEV. 
FT. 

4300 

4200 

4100 

4000 
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:!it700 

3600 

-5500 

--~ 

J. 8. Zone Pit 

Phyllite 

I C/0 ---

? - --
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2£ 

.I 

/ Phyllite 

NOTE: See Fig. I for location section. 

Phyllite 

I C/0 
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/10F I 
I 

? 
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I C/0 

', ___ r-

_) \ 
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SCALE: I
O = 100 FT 
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SECTION THROUGH EAST WALL ABOVE J.B. PIT 
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3600 1100 
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Summary of Piezometer Installations 

Site Piezometer 
·• .. :•'· .. :•.' · .. ·No;· 

P86-1 1 
2 
3 

P86-2 1 
2 
3 

P86 -2A 1 
2 

P86- 3 1 
2 

P86- 3A 1 
2 

P86-4 1 
2 
3 

86 - 5 Test Well 

86 - 6 Test Bore 

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

·Ret Point Mine ·Co~ordinates · · 

Elevati()n. ••• ··>····· ·. N·· 
1272.77 16608.40 8266.03 

1231.23 16152.05 8161.73 

1231.12 16148.44 8172.44 

1298.48 16256.01 9148.02 

1298.32 16236.25 9163.91 

1161.16 15675.71 8007.97 

1161.00 15640.53 8012.65 

1180 15430 7220 

(T) = Transmissivity (m2/s) from pumping test well 

.••• • :pepth {m) ····· ··· Lithology· :of . 
r=rom .... <to> .: ··::<'·· .. ····:· :.:·. ·· . .;,:•·.' .. ·.:···.: 

<. :;: .. · ·· • • :.f:=Hter Zone\:: :: , 
30.5 27.9 Phyllite 1C/D 
24.2 21.9 Phyllite 1C 
12.1 9.6 Phyllite 1C/D 
91.4 88.8 Phyllite 1C 
52.4 48.8 Phyllite 1C/D 
36.6 33.5 Phyllite 1C/D 
36.6 33.2 Phyllite 1C 
19.1 15.7 10E 
55.9 53.9 Schist 1C 
18.3 16.2 Schist 1C 
30.5 27.4 Schist 1C 
22.9 20.6 Dike 10E 
61.3 58.5 Massive Sulphide 2E 
44.0 41.6 Massive Sulphide 2E 
14.5 12.2 Massive Sulphide 1C 
74.7 21.0 Massive Sulphide 2E 
21.0 9.1 Phyllite 1C 
88.1 5.2 Phyllite 1C/D 
5.2 Sfc. Massive Sulphide 2E 

. Waterl.evel Hydrauliq .,·· 

• e1~vlatiqo (rnr GonductiVify (mis) . 
1273.48 2.4 X 1Q-8 (R) 
1273.36 9.4 x 10.a (R) 
1271.56 >10-6 (R) 
1211.71 <10-8 (F) 
1219.98 6.5 X 10·9 (F) 
1221.23 - -
1221.08 5.1 X iQ-8 (F) 
1221.69 2.0 X 10-8 (F) 
1289.54 >10-6 (F) 
1291.62 6.4 X 1Q·7 (F) 
1289.94 2.3 )( 10·9 (F) 
1290.82 5.6 X 10·9 (F) 
1157.82 7.8x 10-5 (T) 
1157.78 7.1 X 10-s (T) 
1157.86 - -
1157.8 Pumped at 

9.5 Lps 
- Dry hole 
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Balls Bentonite clay sealing pellets 
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B,R. - Bedrock 
Balls - Bentonite clay sealing pellets 



FARO YUKON 

1986 GROUNDWATER EVALUATION PROGRAM 
DRILLER'S LOGS 

MIDNIGHT SON DRILLING 
WHITEHORSE, Y.T . 
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FARO YUKON 

1986 GROUNDWATER EVALUATION PROGRAM 
DRILLER'S LOGS 
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FARO YUKON 

1986 GROUNDWATER EVALUATION PROGRAM 
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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 



CLIENT 

DATE 

PH-2 
• 

~ 
/ 

· ('~ ~ VPH-89-09 
........,,, VPH~89-08 

e PH-5 

• PH-4 

LEGEND: 
ePIEZOMETER PREVIOUSLY INSTALLED BY 

CURRAGH RESOURCES INC. 
~PIEZOMETER INSTALLED BY EBA ENGINEERING 

EBA Engineering Consultants Ltd .. 

CURRAGH RESOURCES INC. 

1989-07-07 !oWN JSB I a-tKD MAV 

~VPH-89-11 ~PH-89-10 

• PH-7 . 

VANGORDA PIT • PH-6 

PROJECT PIEZOMETER INSTALATIONS 
VANGORDA MINE SITE 

nn..e: 
SITE PLAN AND APPROXIMATE 
PIEZOMETER LOCATIONS 

DWG NO. ·10027-8-01 0201-10027 
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NOTE: 1) APPROXIMATE 1: 1 VERnCAl EXAGGERATION. 

2) THE GEOLOGIC ANO 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. 
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mu: 

CURRAGH RESOURCES INC. GENERAL STRATIGRAPHIC CROSS-SECTION 

DATE 1989-06-23 DWNJSB CHKO MAV owe NO. 10027-B-02 0201-10027 



PlEZOMETER AND WATER WELL lNSTAl.LATION _ CLIENT: CURRAGH RESOURCES INC. BOREHOLE No. 10027-01 
PIEZOME'l'ER VPH-69-08 DRUL RIG: ~CHR.AMM TS6H (ODEX SYSTEM} Project No: 0201-10027 
VANGORDA MINE SITE FARO, YUKON UTM ZONE: 8 N6903316.00 E594252.00 ELEVATION 1157.47 (m) 
SAMPLE TYPE CYCLONE 0 NO RECOVERY (g} STAND~ PEN. § I]] [I] 
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SOIL/ROCK 
DESCRIPTION 

-st , some grave I some 
cloy; with occosioool cobbles, 
boulders, ond fragmented phyilite 
particles disseminote<l through­
out;coorse to fine-grained sand; 
coarse to fine-grained, 
subrounde<l to ongulor gravel; 
damp; dense(est.); low plostic; 
olive 

-small amount of water encountered 
at 18.6 m; flow rate estimated to 
be less tho n 25 litres minute 

BEDROCK- we<Jthered, fractured 
iron oxide stained 

-quo rtz-sericite p hyU ite 
-graphitic phy11ite 

-small amount of water encountered 
at 35 m; flow rote estimated lo 
be less thon 25 litres/minute 

EBA Engineering Consultants Ltd. 

DRILI.JNG 

COMMENTS 

· -Borehole drilled using 
Odex system with downhole 
casing hammer to driH and 
set casing to 25.8 m. 
-NOTE: Times indicated 
beiow ore actual drilling 
time only. This does not 
include the time required to 
odd and weld additional 

ii STANDARD PENETRATION e 
20 40 60 80 

PLASTIC M.C. LIQUID 

20 4-0 60 80 
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Whitehorse, Yukon LOGGED BY MA V DWG NO. Page 1 of 1 



/. 

10 m 

20 m 

30 m 

40 m 

50 m 

60 m 

70 m 

80 m 

~---GROUT SLURRY PLACED 
OVER BENTONITE SEAL 

~--- BOREHOLE BACKFILLED 
WITH CUTTINGS 

BENTONITE SEAL 

BOREHOLE PINCHED AROUND 
STANOP1PE AT 24.4 m BELOW 
SURFACE AFTER CASING 
REMOVED 

SLOTTED SECTION 

·~---- SILICA SANO 

END OF BOREHOLE AT 75.6 m 

NOTE: 1) Refer to Borehole log 
{10027-01) for detailed 
.stratigraphic description 

2) Water level indicated at 11.5 m 
as measured 1989-04-30 at 08:00 hrs 

3) Horizontal dimensions not to scale 

PROJECT 

{ 12/20 GRADE) 

EBA Engineering Consultants Ltd .. VANGORDA MINE SITE - FARO, YUKON 
CLIENT 

CURRAGH RESOURCES INC .. 

OAic:89/05/16 OWN WAS 

TITLE 

owe NO. 

PIEZOMETER VPH-89-08 
INSTALLATION DETAILS 

20 -10027 



PiEZOMETER Af'ID WATER WELL INSfALLATION CLIENT: CURRAGH RESOURCES me. BOREHOLE No. 10027-02 
PIEZOMETER VPH-89-09 DR£U. RIG: SCHRAMM T66H ( ODEX SYSTEM) Project No: 0201-10027 
VANGORD! MINE SITE FARO, YUKON UTM ZONE: 8 N6903286.00 E594299.00 ELEVATION 1160.75 (m} 
SAMPLE TYPE II CYCLONE lZl NO RECOVERY [g] STANDARD PEN. ~ . OD rn 

ll!i SfANOARO PENETRAllON 111 
w 

0 E ~ z: SOIL/ROCK 
DESCRIPTION 

DR[LLJNG 

COMMENTS 

t-_20 _ __.;.;40~--=..:60:..._.....:80::.::_---l ...--.. 

---::c 
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!::J w USC -I Q_ 
CL 

~ :::E 
< (/} 
U1 

M -s1 , some grave I some 
clay; with cobbles, boulders and 
fragmented phyllite particles 
disseminated throughout; coorse 
to fine-9roined sand; coarse to 
fine-groined, subrounded to 
angular ~rnvel; damp; dense(est.) 
low plastic; olive greyt with 
iron oxide stainin9 and nodules 
throughout 

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

BEDROCK- weathered 
-small amount of water encountered 
at 29 .6 m; estimated flow rate 
25 litres/minute max. 

-bedrock becomes competent with 
depth 

END OF BOREHOLE AT 51.8 m 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

PLASTIC M.C. UQU!O 
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PIEZOMETER AND WATER WELL INSTAIUTION CLIENT: CURRA.GR RESOURCES INC. BOREHOLE No. 10027-03 
1PIEZOYETER VPH-89-10 DRCIL RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 0201-10027 

1 VANGORDA MINE SITE FARO. YUKON UTM ZONE: 8 N6903103.00 £594425.00 ELEVATION 1166.26 (m) 
1 SAMPLE TYPE CYCLONE [ZJ NO RECOVERY l2sj STANDARD PEN. § OD rn 
]: 
:I: 
ti: w 
Cl 

w 
0 

~ z 
w w 

--' _J a_ 
CL 

~ :::::,E 
< (/) 
(/) 

USC 
SOIL/ROCK 

DESCRIPTION 
-s1 • some grave I some 

clay; with occosional cobbles and 
boulders throughout; fragmented 
phyllite f)Qrlides; coarse to 
fine-groined sand; coarse to 
fine-groined, subrounde<l to 
anQulor grnvel; moist ot surface, 
moisture content decreases with 
depth becoming damp; dense( est.); 
low lostic· oHve 

BEDROCK- weathered 
-becomes comP.etent with depth 
- ra itic h lite 

EBA Engineering Consultants Ltd. 

DRILLING 

COMMENTS 

II STANDARD PENETRATION II 
20 40 60 80 

PI.ASTIC M.C. UOUlO 

20 40 60 80 
Borehole driU ed using Odex : ::::!:::::=:::::!:::::!:::::~:::: :*::::::::::! :::::::: :: 

+a0-L<0~: *"'"• : •• ••: ~'""-•: ....... :••<Or : <>••<O: .... ~: .... : .. : :::: 

COMPLETION DEPTH 21.0 m 

•:···!· ~:im:l:~:~:~::~::::~:~:;~~~~~~ ·: 
L •• ••: -- ·- : +• -- ~ - • ••: - ••-+•: +••• : ..... : ..... - .:.::· ::: • 

:::::::::: :::::;:::::;:::::::::: :::::~+::::;::::::::: 
+ 0 +. •l-+ 0 •• r •. r • '+ 0 • + +•aO-+ .... ~. • • ++ • •• L+ .•••••t•• +• + ~ •+ •• 

•T• • •' - --- + *---~- · .. ~. ++ ~ ...... --1----~-- ... +• {•··--•~-·~ +:r:::: 

..... : .... ; .... : ..... \ ..... : .... ~ .... : ..... ::.:::z::·: 
:::::~::::: ::::~:::::~::::>::::::::: ::::::;:::::;:::: 
:::::·::::=::::;:::::·:::::;;:::.·::::!:::::!:.:::::::: 
: :: : : : : ::: : : ::: :::::: ~ :::: .: :::: : :::: : ·:::: ~ ::·:: * .. ::· 
••• - -~. - ·-~- ·-. ;. +. - .; ·- ·- ~-~- • .;. ·~--~-- u .;. ·~. :; ::~: 

H • + •:n ••: o • + r ;• + •+ +~ •• 
0 

• +~ 
0 
... ~- •• •• ~-

0 u-~- +r O +~ 
0 
:· 

0 

iii:i:iiii:111ii:ii!ii1::):i:(ii1i:\:111!1(/"::; 
-- -- + + •• -- ....... •• ~ - *•. - ..... + ..... - -- -- • ..... *.; .:::;--:: 

•••i:,•:~•::t::'.l:•j•:••r:i:::i+:! 
• • + • • • ~•• • + + •• + •. • + • + + •• L+ •' • ++ • • ++ •• *++ •* • !•+-+• +'0- • ++.-

iii ii; iii iijii iii f iii ij ii :i i!i iii?i ii iif ;;;;;1;;;;;~ijj: 

:::::;::::~::::t::::;:::::1::::~::::~:::::;:::::;::i: 

•••::;•::••••:.•:•••r:•i::: 
..... : .... : .... : ..... : ..... : .... : .... : .... , ... : -~ :~;; 
0 + 0 -~~ +• L--· ~-- -i• ••••1 • F·--· ··~· ~ ...... ···-~•f•• +• +}-r••• 

:: :: :: :::: : :::: ::: : ::~ :::::: :::: : ::::{ ::::::::::~ :::: 
++••+'U+• • +++~·~--••{+++++:•••• + :.::<:::::1:·:U:;:F··· 

:::::'.::::~::::~:::::;:::::;::::~::::;:::::;:;;:::;:;: 
o•.: • ++ + ~ • F• -~• • u *; u +~+: •-..~+ : • • •~ :"-++ .. ; ... u+~•• • • 

: : :: :} :: :: : : :: : :: : :::: :: :::: ::::~ ::::~. ::::::: :::i ::: . 

..... '. .... : .... : .... L ... '. .... : .... '. ..... :.·_··~---. 
~::::~:::: ~ :::;~:::::::::::~:::: ~ ::::~:::::::::::' :·:: 

: . :: :~ :: ::: :::: ~: ::: :: :: :: .: : ::: : :::: ~::::::: ·:::z -.:: 

..... : .... : .... : ..... : .... : .... : .... : .... ::··_·::::. 

====:~====·===::====L===:===::::::~.====:=:=··i:=;= 
COMPLETE 89/04/29 
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BEDROCK 

10 m 

20 m 

30 m 

NOTE: 

GROUT SLURRY 

BOREHOLE CUTTINGS 

BENTONITE SEAL 

BOREHOLE BACKFILLED 
WITH CUTTIHGS 

--- -:"!Iii--- SILICA SA.HD 
{ 12/20 GAAOE) 

:t==~~--SLOTIED SECT10N 

:.t:==I 
ENO OF BOREHOLE AT 21e0 m 

1) Refer to Borehole log (10027-03) 
for detailed stratigraphic description 

3} Water level indicated at 5~3 mas 
measure<l 1989-04-30 at 08:15 hrs 

3) Horizontal dimensions not to scale 

PROJECT 

EBA Engineering Consultants Ltd .. VAN GORDA MINE SITE - FARO, YUKON 
CLIENT 

CURRAGH RESOURCES 

OATE 89/05/16 OWN WAS 

INC .. 

Tin.E 

PIEZOMETER VPH-89-10 
INSTALLATION DETAILS 

OWG NO. 0201-10027 



PIEZOMETER AND WATER WELL INSfALLATION CLIENT: CURRAGH RESOURCES INC. BOREHOLE No. 10027-04 
PIEZOMETER VPH-89-11 DRIU. RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 0201-10027 

VANGORDA MINE SITE FARO, YUKON UTM ZONE: 8 N6903181.00 E594333.00 ELEVATION 1173.00 (m} 
SAMPLE TYPE II CYCLONE [Z] NO RECOVERY [gJ STANDARD PEN. ~ DD [I] 

use SOIL/ROCK 
DESCRIPTION 

-s1 yt some grave, some 
cloy; with occasional cobbles, 
boulders and fragmented phytfite 
particles dissemiooted through­
out; coarse to fine-grained sand; 
coarse to fine-grained, 
subrounded to angular gravel; 
moist to wet ot surface, moisture 
content decreases with depth · 
becoming damp; dense(est.); low 
plastic; olive ot surface 
chan in to re ot de lh 

-graphilic phyllite 

-water encountered, estimated less 
than 40 litres/minute 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

DRILL1NG 

COMMENTS 

II STANDARD PENETRA 110N 11 
20 40 60 80 

PlASTIC M.C. UQUIO 

• ••-..•)' • ••---:~• ~~ • (E• •••I••-.., 4• •••<-..••••(.._*.,.••-I• ... •••)•---:: 

• 0. ··: ••·*---:··UL:··*•-~ O. U ·:. L+ ·:·* .. ·:· • 0 0 *:• ~- ··: ·:.: 

+ • • •• : ••• • : • •• L : ....... :. L•• .: ...... : • E O L: +•, L: o •• .._ •• • •• .._ 

~ LL O •; L * .._L : • L,,_L~L LL* ... ;•~- LL; L EL* ; • L L"Oa;L•L• ,; • .._. L .; L-O., L 

L-0-LL •) 0 L LL"'}L O LL(•* LO•!• L,0-LL} LL * ... --:;E* ···t-0-L.0-LL-l:L LL LL, LL LL 

•*•••)·····>····i····---l·····l-·····=· ... ···-t··~ .... 1 ....... ,:.:* 

:~~e~h:~c:n11~:i ~r~~~.te ..... :. -.. : .... : .... : ..... : .... : .... : .... : ... : ·; .. ·. 
..... ; ..... ; ..... ~ ..... ; ..... ; ..... ; ..... ; ..... ; ..... ; .... 

COMPLETION DEPTH 39.0 m 

LOGGED BY MA V 

.... :)•••••:•••••( .... ·l·····l·····=·····t·····[ .. ,·+··· 
~- • ••:: •• • • •:• ••••{•**••I• L •• •}•••••:••La•-(..-•, ••la••••}•••• 

:::::;::::~:::::;:::::;:::::;:::::::::::;:::::i:::::;:::: 

..... ; .... ~----~·····1··· .. 1···-~·-··(--·1··: .. ~ .... 
0 • 0 L •: •L •• •:• 0 0 a L .;, 0 L • •t <LO L •!-•• 0 L •:• 0 LOE{• LL+ 0' 0 + 0 +L) 0 -~-

:;:: :~: ~:: ::: :: ;: {:::: :i:::: :; : :: : ::: : : : : {::::: i::: ::i: :: : 
: : :: ::: : : ::=::: :: ~=:::: ! ;: :::! ::: : ::: :: : : ~:::: :! : : : : :::: : : : 

. ) ... ~ .. ) ... L ... ~ .... \ .. ) .... ! ..... \ .... 
o. 4

••; O. 0 ·4:·· o? o ( O 4 O •• i O O •• O i •• 0 -F~- •• 0 • :· 0. 0 •i• 0 0 • •: r O O ~ 

• ~~ F~) •• • • •:•• r• • (• • • • ~,- •• • r:;. •~ •• •:~• •~~ i•• • ••J•, •, ~} •, F• 

..... !·····:--·••,••·••!•••••l•••••:•--••l·•••·f·•• .. !•••• 

..... : .... : .... : ..... : ..... : .... : .... : ..... : .... : .... 
• • • • r; • • ~ • -~? •• •• ;r •~ U; •• U .; , •, •~F •• r• ;, •, • • ;. ? • F•; ~~- .. 
:::::;:::::::::::{:::::1:::::;:::::::::::i:::::i:::::;:::: 
:::::;:::::::::::{:::::1:::::;:::::::::::t:::::;:::::;:::: 
: : : : :; : : : : ::: : : : : {:: : : : i :: : : :; : ~: : ::: : : : : (:: :: : i; : : : :-; : : : : 

::::::::::~::::):::::'.::::::::::~::::'.:::::::::::::::: 
:::::;:::::::::::;:::::i:::::;:::::::::::;:::::;:::::;:::: 
: : ~::;:::: ::: : ~:: ~::::: f:: .·: :; :: : : ::: : :~: {::::: ! : : ; : :; : : :: 

::YHH/IIT\HY?/tH\ 
::;+Ji:jf )i:ikLiiLiiki/ 
:::::;:::::::::::;:::::;:::::;:::::,:::::1:::::i:::::;:::: 
: : :: :;: :: : ::: : : :: ::: ; : : :1::: ::i:::: ::: : : :: {:::: :; : : : : =~=::: 
:::::;:::::::::::(:::::1:::::1:::::::::::t::::::;:::::;:::: 

..... \ .... : .... \ ..... : .... : .... ; .... \ __ : __ \ .... ) .... 
Oh .. •)••~~.:- u•• •-FH~~f•••••)u•~: •u,{:::::1:::,-}•u• 
O • ~~~~ ~ ~- •.: •~ ~--{ • ~- ~1- •• ~·· • ~~ ~ : • •• r _: :: ::.: ~- 0 •} • •• F 

== == :~: := :? : : :: ~:;:: =1: =: ::~= :: ==::::::r :: == ~ = ==: :! : ::: 

••??O~OH•: ~~~-:•••r4:~.,~ ~ ••••: •••~~•?4H:•~•H:O?o• 

• 0 • • .; 0 • •~ .~~ 0 -0 r ;. ~-••;~•OF,; O ~ O • _;_ • • •• ~ .. • • 0; 0 ~ 0 0 .; 0 • 0 • 

: : : ::~ :: : : :=::::: ~::::: 1:::: '.f :: : : :=: :: :: ~=::: :! : : :: :~:::: 
: : : ::=::::: :=:: : : : ~:: :: : ! : : :: =~:::: :=: = :: : :: : : : :~:::: =~:::: 

•• •< • •>• •' •l•••+o~ •• '••:•+•> •i•~• ••tH • ••}• ••~ 
. ·······?···· +•• •••••• 

. . ·. . . . !· .... t . ... ·~ ... - ~:• .... { ..... f ..• •": ..• -
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10 m 

20 m 

30 m 

~­

GLACIAL 
TILL 

BEDROCK 

...,g_~~ GROUT SLURRY PLACED 
OVER BENTONITE SEAL 

~---- BOREHOLE BACKFlLLEO 
WITH CUTIINGS 

BENTONITE SEAL 

"41111-~~- SILICA SAND 
( 12/20 GRADE) 

NOTE: 1) Refer to Borehole log (10027-04) for 
detailed stratigraDhic descriDtion 

2) Water levei indicated at 21.65 mas 
measured 1989-04-30 at 13:20 hrs 

40 m END OF BOREHOLE AT 39m0 m 
3) Horizontal dimensions not to scale 

EBA Engineering Consultants Ltd .. 
CLIENT 

CURRAGH RESOURCES I NC • 

DATE 89 05 16 OWN WAS CHKO 

PROJECT 

TITLE 

DWC NO. 

VANGOROA MINE SITE - FARO, YUKON 

PIEZOMETER VPH-89-11 
INSTALLATION DETAILS 

1-10027 



PROPOSED PIT LIMIT 

EBA Engineering Consultants Ltd. 
a.JENT 

CURRAGH RESOURCES INC~ 

DA TE 1989-07-Q] OWN JSB CHl<O MAY 

9 GPH-ags~J-!i~e~cf t~ PI!.{;~. 
---._ .... "'") ~GD1\8w-89-01 u- \\ 

------"~-,..-- I\ G~H-89-03 n 3 s 
I I 

I I 
/ DOAL LAK~ 

1
1 

I / 
I ----\ .,, """' , _ ...... 

GRUM PIT 

PROJECT 

Tln.E 

OWO NO. 

·\· ... 

CHAMP PIT LIMIT 

\ . 
........ 

·~ ........... ······· ................... . 

i 

J 
! 

PIEZOMETER & DEWATERING WELL INSTALLATIONS 

SITE PLAN AND APPROXIMATE INSTALLATION LOCATIONS 
GRUM MINE SITE 

10018-A-O 1 



Ct.JENT 

1310.0 

1300.0 

1290.0 

-E 1280.0 -:c: 
1-8:i 1270.0 
0 

1260.0 

1250.0 

1240.0 

1230.0 

1220.0 

1210.0 

GPH-89-01 GPH-89-02 /

GDW-89-02 · 
GDW-89-01 GPH-89-03 -----------------------------~'""""----,.,,.,...--_.,,... _____________ ,.,,.., __ _ 

GLACIAL TILL 

Ja n---
~ : . 

!! 
Ill 

,...,... 

SAND AND GRAVEL 

I 
BEDROCK 

1 200. 0 L__L..___j,___J-_J__.1--_.1.--_..,____...1.-_-1..-____..~:-::-......._::-:-::-=-:--:-:---:-:-:~:-::--=-:-::~:-:--::-:-:~=--=--
5927 30.0 5927 40.0 592750.0 592760.0 592770.0 592780.0 592790.0 592800.0 592810.0 592820.0 

EASTING (m) 
NOTE: 1) APPROXIMATE 1:2 VERTICAL EXAGGERATIONe 

2) THE GEOLOGIC ANO STRATIGRAPHIC SECTIONS SHOWN ON THIS DRAWING ARE INTERPRETED 
FROM BOREHOLE LOGS~ STRATIGRAPHY IS KNOWN WITH CERTAINTY ONLY AT ntE 
BOREHOLE LOCATIONS. ACTUAL STRATIGRAPHY MAY VARY FROM THAT INDICATED IN 
THE DRAWING. 

EBA Engineering Consultants Ltd .. 
PRO~CT PIEZOMETER AND WATER WELL INSTALLATION 

GRUM MINE SITE 
mu: 

CURRAGH RESOURCES INC~ GENERAL STRATIGRAPHIC CROSS - SECTION 

DATE 1989-06-23 
_--1-., ______ __.1.,-------""-----------------1.....:.::..:...:...._.:..:::..::...:..;::; __ _,J 

OWN a-iKD owe Nq. 10018-A-02 0201-10018 



PIEZOMETER AND WATER WELL lNSTA!LATION CLIENT: CURRAGH RESOURCES INC. 
PIEZOMETER GPH-89-01 DRlU. RIG: SCHRAMM T66H ( ODEX SYS'OO{) 

GRUM MJNE SITE FARO, YUKON UTM ZONE: 8 N6905239.00 E592736.00 
SAMPLE TYPE II CYCLONE [ZI MO RECOVERY ~ STANDARD PEN. ~ 

w 
0 g ~ z 

::c w :::f 
ti: 

_, 
CL 

0.... 
~ w ~ 

C) < .(.I) 
en 

USC 
SOIL/ROCK 

DESCRIPTION 
-s1 • some grove, some 

cloy; with cobbles and boulders 
disseminated throughout; coarse 
to fine-grnlned, subroun<led to 
angular grovel; coarse lo fine­
groined sand; damp; compact; low 
plastic; dork grey 

-with cobbles throughout al 9 m 
-quo rtz grovel; very dense at 12 m 

-phyUite fragments disseminated 
throughout at 19 m 

-boulder 

-occasional lens of sand and 
grovel encountered between 33 m 
ond 37 m 

-grovel!y lens encountered at 69 m 

ENO OF BOREHOLE AT 80.2 m 

DRILLJNG 

COMMENTS 

BOREHOLE No. 1 QQ 18-0 1 
Project No: 0201-10018 

ELEVATION 1300.99 (m) 
OD [I] 

ll SfANOARO P£NCTRAT10N !1!1 
20 40 60 80 

PlASHC M.C. UOUIO 

20 40 60 80 

:r: 
t­
CL w 
C) 

EBA Engineering Consultants Ltd. COt{PLETION DEPTH 80.2 m COMPLETE 89/04/03 

Whitehorse, Yukon LOGGED BY MA V DWG NO. Page 1 of 1 



rn m 

20 m 

30 m 

40 m 

SO m 

60 m 

70 m 

80 m 

90 m 

WATER FLOWING FROM STANDPIPE 

SANO ANO GRAVEL 
(ARTESIAN AQUIFER) 

BEDROCK 

GROUT SLURRY PLACED 
OVER BENTONITE SEAL 

IMPORTED GRAVEL FILL 
USED TO BACKFILL 
BOREHOLE THROUGH 
TILL ZONE 

SANO AND GRAVEL 
CLOSES IN AROUND 
STANDPIPE AFTER 
CASING REMOVED 

SLOITED SEC TI ON 

""ll!lf-~~~-SILICA SANO 

END OF BOREHOLE AT 80e2 rn 

NOTE: 1} Refer to Borehole log 
{100t8-0t) for detailed 
stratigraphic description 

( 12/20 GRADE) 

100 m 2} Bor,ontal dimensions not to scale 

EBA Engineering Consultants Ltd .. 
WENT 

CURRAGH RESOURCES I N C & 

PROJECT 

mu: 
GRUM MINE SITE- FARO, YUKON 

PIEZOMETER GPH-89-01 
INSTALLATION DETAILS 

.) 

DA TE 89 / 0 5 / 16 OWN WAS owe NO. 0201-10018 



PIEZOMETER AND WATER WELL !NSTALl.ATlON CI.JENT: CURRAGH RESOURCES me. BOREHOLE No. - 10018-02 
PIEZOYEI'ER GPH-89-02 DRU.L RIG: SCHRAMM T66H ( ODEX SYSTEM) Projecl No: 0201-10018 

GRUM MINE SITE FAROt YUKON UTM ZONE: 8 N6905164.00 E592777.00 ELEVATION 1301.o? (m) 
SAMPLE TYPE II CYCLONE (2j MO RECOVERY ~ STANDARD PEN. § OD []] 

E ---:I: 
t-
0.... 
w 
0 

-: 
=5.0 -
-
:iO.O 

-: 
:15.0 
: 

-
:20.0 

-
=25.0 

-
:30.0 

-
35.0 

-
-
340.0 -
-
=45.0 

-
-
=50.0 -
-
=55.0 
= 
-
-= 
::00.0 

-
§65.o 
I-,-
E 
.:: 

USC 

w 
0... C) 

~ :z 
w :::I 
....J a... 
0... 
~ ::E 

< (/} 
(/) 

SOIL/ROCK 
DESCRIPTION 

-s1 , some grave; some 
coy; with cobbles, boulders and 
fragmented phyl!ite particles 
disseminated throughout; coarse 
to fine-9roined sond; co<1rse to 
fine-grrnned, subrounded to 
ongulor ~rovel; damp; dense(est.) 
low plosl1c; grey 

-boulder 

- race st ; w1 
occosioool cobbles throughout; 
coarse to fine-groined sand; 
coarse to fine-groined, 
subrounded to ongulor grovel; 
saturated, artesian aquifer 
dense( est.); non p iostic; 
iron oxide staining 
encountered at 45 m· 
-s1 • race o some grove; 

medium to fine-grained sand; 
saturated 

BEDROCK- phylhte 

EBA Engineering Consultants Ltd. 

DRlLLING 

COMMENTS 

II Sf ANOARO PENETRA T!CN 111 
20 40 60 BO 

PlASTIC M.C. UOUIO 

20 40 . 60 00 
Bo re hole was drilled using : :: : :!: ::: ~: :: :: i:: :: :! :: :: :!: : :: ::: : : : : i: :: :: !: :: ::! :::: 

~i:mrrl~mset~ 1i0;°mho~e o. ::::T::f ::;:::)::::Y:f :T::f ::f :: 
casing. . .... : .... : .... ; ..... ; ..... ; .... : .... ; ..... ; .... ; .... 

NOTE: Times indicated 
below ore octuof drilling 
time orny. This does not 
account for the time 
required lo add and weld 
sections of cosing. 

Slow penetration while 
driling and setting cosing 
between 46 m and 55 m. 
hydrostatic pressure 
encountered through 
this zone inhibit the 
effective oir pressure 
required to the downhole 
cosing hammer. 

· · · ~·l ·· • · •:•• · • • -t· •• •• t• • • • •:- · • • • •:• · •• • {· • 2 • ·I ·· · · ·f· · · · 
: .•.. ; ..... :•••••!•··••l••• .. f--···:••••·l•••••I•••••)••·· 

-~···l-·····:····*f·····l·····}····~···~t·····•·*•*•-i·=·· 

:::::::::::::::::::::;::::::::::::::::.::::'.:::::::::: 
..... · ........... · ...... *·~ ..................... ~ ... · ......... ~ ·~== 
~ H .. ;. u ... *;• u H;u u+;• ••u; uo u ~• ••• ; ... h ;•••u;H•+ 
•*·•~J .......... -.,. •• ~·t·,.. .... , ···•·l~•• ... V• ... ••t•• ... •-1• .. •••l-• ....... 

•••·•f••••: .... 1 .... :,.: •. :.: •• :,:.::::,:::::1:::::,:::: 

.... : .... : .... : ..... : ..... : .... : .... : .... : ..... : .. :. 
~·u,; ...... ; -u••; ••U;••u•;Uu; _.... .... ; ••••; ....... ; .. ~. 
••••}••••:····•···=·1:.:::1::::.::::1:::::,:::::1:::: 
.................... l·····) .... :.,-+····J .. , .. )•••• 
·~ ···1···· {» ~- •• i- .............. • .... ~ ~:- .... ~. { ................ ~.;t .... ~ 

.e::.::::::::::::::::::::::::::::::::::::::::::::::::: 
•••••:~•u: H••:••H•:U•••:•••• ~ ~•••:u•••:•H• :•••• 
..... j, ...• ; .••• , ..... l·····}····-:·-···l····+····)···· 
·· • · ·} · · ·• ,:. · · ·· i•· •··I•···•}*••~~.::••••• i· ••••I·••• •:t ·•• · 
• • -~ .,- •••• •:• • ~ · • '!· • • •• f •• • • -:: • • .... -~- • • •• (• • ••*1 • • ~ • ·i-· •• • 

..... : .... : .... : ..... : ..... : .... : .... : ..... : ..... : .... 
•• • ~.; •• •• •~+ • • H ;. ••~ .; • • ~• .; •• • ~ -~- •• •• ; •• *~ ~; • • • • .;. -~ • 

...• ·l •.•• •:•• * •• <·-~~•I•~.~•!-••*'",::.•• •• (•• •. ·I•• .• •!-·••. 

·•·•·I••• • : · ·• ~ ~. •••·I·• ... ~ ........ : .... •• (~• •• ·f •••••) • ..... 

· • · ••) · • •••:• • ·• • \• •···I·•••·)•~•••::-•••• •-i• ~ •• ·t •• •• •l- • •·· 

~ds~;:~!e~0 3d;~ ~ndo~~t ;;;;;;;;;;E;};;;;j;;;;r;;;F;{;;;;;;;;;;;;;; 
41.6 m. . ......... :=:. ... ! ..... ! ..... : ..... :: .... ! ..... ! ..... : .. .. 

~;si;ITT~!!!e~~ d~~~3°~ !~~ ::::X:::L:L:T::::[:::f ::L:f :T::: 
43.8 m. . .... ; .... ~ .... ; ..... ; ..... ; .... ~ .... ; ..... ; ..... ; .... 
-Artesian oquif er :::::;:::::}::::;:::::;:::::;:::::;:::::~:::::i:::::;:::: 
encountered ot 4-5 m. :: :: :1:::: :=::::: f:: :: :\: :: : L :: ::::: :: 1::::: !: : :::1 :: :: 
-60 minutes to drill and set :::::;::::;::::~:::::;:::::;:::::;::::;:::::;:::::;:::: 
cosing between 45.7 m ond :;:;:;;:::;;:;;;;:;;;;:;;::;;;;:;.;;;;;;:;:;;:;:;;;;;:; 

If It~~~!e~ 4t~ :do~Jt ! T ! [ ! I l !! 
-40 minules to dral and set :::::F}::::;::::}:::}:::Z::::+:::;:::::;:::: 
cosing between 54.3 m ond :::::j:::::f :::~::::f :::j:::::f:::(::j:::::i:::: 
60.4- m_. . :ijiiiTi!ti}:iii!l:i!tiif 1'.f iii\:iii 
-60 minutes to dnll ond set ..... ; .... .:. .... : ..... : ..... : .... .:. .... : ..... : ..... , .... 
cosing between 60 .4 m and : : : : :i:: :: :;: :: : : i: :: ::!:::: :~:: :: :;::: :: ;: :: :: !: :: ::; : : :: 
66.5 m. :::::::::::;:::::::::::::::::;::::t:::::::::::::::::::: 

~;~1n~~:~:e~ 6d;~! :do~Jt i E i i i h ; i i 

COMPLETlON DEPTH 73.5 m 

• + • •+J • • • • •:+ • • • ~ !· • · · · f · • • • +} • ... • • •:• • • • • !· · • ·•I+·~··'.:-·•+· 
:: : : ::: : : : : ::: : : : : ~:::: =t:: :: :; : : : : ::: : : : : {::::: i: :: : :i:::: 
: : : ~ :f:: :~ ::: : : : : ~::::: ~:::: =~:::: ::: : : :: .c::::: ~:::: :~:::: 
: : : : :'.:: :: ~::: :~:::: :\:::: :~:::: ~:::: ~: :: :: '.: :: ::'. :: : : 

• • • • •:- 0 ~- 0 •:• •. • ~ (•. 0 ~• t • + T• •} 0 4 + + •:•. •• • (•. •• 0 s •TO~~)••+• 

:::::;:::::::::::t:::::i:::::r::::;:::::(:::::i:::::;:::: 
:::::;:::::::::::!:::::;:::::;:::::::::::{:::::i:::::;:::: 
: :: :~; :: ::J: :: : r: :: :~:: :: :~: :: : ~:::: r: :: :~ :: :: :;: ~:: 
..... : .... : .... : ..... : ..... : .... : .... : ..... : ..... : .... 
: : :: :i:: :: :;: : : : : ~-=::: :i::: ::;::: ::::: :: :t::::: i:::: :;:::: 
: : :: :; : : : : ::: ~::: ::: : : : : i:::: :; : : : : ::: : : : :~:::::I:::::.;:~::: 

COMPLETE 89/03/29 
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0 

Whitehorse, Yukon LOGGED BY MA V DWG NO. Page 1 of 1 



10 m 

20 m 

JO m 

40 m 

50 m 

60 m 

70 m 

80 m 

90 m 

100 m 

WATER OBSERVED FLOWING 
FROM STANDPIPE 1989-05-09 

GLACIAL 
TILL 

SANO ANO GRAVEL 
(ARTESIAN AQUIFER) 

BEDROCK 

WATER FLOWING FROM BOREHOLE 
PRIOR TO SEALING 

----c.ROUT SLURRY PLACED 
OVER BENTOHITE SEAL 

--...,._~~--u,OREHOLE PINCHED AROUND 
STANDPIPE APPROX. 2 m 
BELOW SURFACE AFTER 
CASING REMOVED 

25 nm I.O. STANDPIPE 

;w.---SAMD ANO GRAVEL 
CLOSES IN AROUND 
STANOPIEE AFTER 
CASING REMOVED 

SLOTIED SEC TI ON 

SILICA SANO 
(12/20 GRADE) 

END OF BOREHOLE AT 7305 m 

NOTE: 1) Refer to borehole log 
(10018-02) for detailed 
stratigraphic description 

2) Horizdntal dimensions not to scale 

PROJECT 

EBA Engineering Consultants Ltd .. GRUM MI NE SITE - FARO, YUKON 
CLIENT 

CURRAGH RESOURCES 

DATE 89 /05/ 16 WAS 

TITI..E 

I NC • 

owe NO. 

PIEZOMETER GPH-89-02 
INSTALLATION DETAILS 

0 01-10018 



PIEZOMETER AND WATER WELL INST ALI..A TION CI.JENT: CURRAGH RESOURCES INC. BOREHOLE No. 10018-03 
PIEZOMETER GPH-89-03 DRU.I. RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 0201-10018 

GRUM MlNE SlTE FARO, YUKON UTM ZONE: 8 N6905101.00 E592810.00 ELEVATION 1301.14 (rn) 
SAMPLE TYPE • CYCLONE 0 NO RECOVERY t8'J STANDARD PEN. (§ []] [I] 

g 
:c 
t-
0... w 
Cl 

w 
0 Q_ 

?::: :z: 
w ~ USC _I 0.. 
Q_ 

~ ::E 

~ (I) 

SOIL/ROCK 
DESCRIPTION 

- race SI ; WI 
occasional cobbles 

SANO Till SM -silty, some gravel; some 
c y; with · cobbles, boulders and 
frogmenle<l phyllite particles 
disseminated throughout; coorse 
to fine-<Jrained sand; coarse to 
fine-groined, subrounded to 
angular ~rovel; damp; dense(esl.) 
low plastic; olive grey 

-boulder al 2.1 m 
-fragmented particles of quorlz-
sericite phyllite 

-trace amount of water encountered· 
at 6.4 m; thin waler bearing 
sand an<I grovel lens 

-dork grey 

SAND SP AND GRAVEL - trace silt; with 
occasional cobbles throughout; 
coarse to fine-grained sand; 
coarse to fine-grained, 
subrounded to angular grovel; 
saturatedf artesian aquifer 
encountered ol 36.6 m; 
dense est. · non lostic 

END or BOREHOLE AT 92.0 

EBA Engineering Consultants Ltd. 

DRILLING 

COMMENTS 

Borehole initially driUed 
with a 130 mm tricone bit, 
using reverse circulotkm. 
Borehole did not remain 
open ofter driff rods 
were removed. 
This necessitated using the 
Odex system to set cosing 
(170 mm OJ).) to facilitate 
the installation of the 
piezometer. 
Gravel lens at surface 
seoled off the borehole at 
oppox. 1.5 m below grade 
after the cosing was puHed. 
Bentonite plug was set and 
borehole wos sealed with a 
grout sluny. 

1111 srANOARO PENDRATION 11111 

20 40 60 80 

PlASTIC M.C. LiOUIO 

20 40 60 80 . . . 
•' •>-0-I • •• •-:- • ••• (• • ~ • •-f• •••>I F-o.r• •:••••• (• • ••• l•---•, •J ...... 

F+ +> •)•. O ••:•• O + O i~ O > O • [> +o ++}.Or+•:• O O + O (•. +>-0-f. +. O +}+ +++ 

·····!·····=····•l•••«l••••·l·····=·····(····+···+··· 

Ho++: +-o.r+: UH :UF4+: ... ~,: UH: OU : ..... :UF>r: +0+ 
+++ 0 .; .... <~+ ++ F+ ; .. +++; • 0+ ... ;-0-0H;> U O + ;.U .. ;F O +F+; •+ FF 
·····l•••••:•••••(•••••l·····)·····=·····( .. · .. l·•• .. J···· 
••• ••) •••• ..::F ...... {• ••• ·I· •• '"'•)• F• ··~· ...... tF• ·•·t .•. ••) ..... . 
·····l·····} .. ••(•••••1·····1····1- .... , ..... , •.••. , ... . 

.... ( .... : .... : ..... ~ .... ) .... ; .... : ..... \ ..... : ... . 
• • • • •~ •• •• •~• •• • r {•••••I•••••}•••~•:••~·•'[• • r• ~f• • • ••) •, • • 

: : : : =~ :: :: ::: :: : : ~::::: i:::: :j:::: ::: : : : : ~:: :: :;: : : ::~ :: : : 

! ! ~ ! ~E~i ~ J ~ ~ ! ~E~ ! ~ ! ~ ~~ ! ~ ~t ~~~ ~ ! ~~ ~E~ ~~ ~E~ ! ~~~ ~~~~ 
•••••: •+•r ~ •••• ~•••••:•t•+.._: ••••: +•H :.u,+:•••••: •n• 
• ...... :. • •• ; + F• 0 ;, • • ••; •+~_,, .: •• •• ; •• •• ~ ......... ; ..... *.; ..... . 
• • •• •f • * • r ,: .... • • .,:. • • • • f· •• • •i •• ** •!•·· •· <·••*•I•··•·!- ..... . 

•••••c ••••:•r•• ,•••••t•••••)••••: ••••(•••••I•_,,.•:;:::: 
• • *• < • • •• : • •• •'(•••••I• •• c •f •••a * •• •• (•••••I•••• :1: .: : 

. .. L .. ( .... ! .... L .. ~--·· ~ .... ~ .... L .. ~--·· 
~• *• •J• •• C ,j ... •• •( ... •• c+-l;a • +_,. +J *• ~• .. u·r+ ,£ ........ •la rr• :,.: ::: 

·····!··· .. ····{···+····!:::.<::.:,:::::,:::::,:::: 
:::::1::::{ ::::!:::::•:::::t::::: :::: ·:::::i:::: t:::: 

..... : .... : .... : .... : ..... : .... : .... : ..... : ..... : .... 
••••*;H•••;••••,;•••••;••••+;c••••;•••••;*•••r;+•*••;~••• 

~;~ ~uffer encountered :::~::J::1:::lII!ll :i:: 
Water flowed from the open ..... ; ..... ~ .... ; ..... ; ..... ; .... .:. .... ; ..... ; ..... ; ... . 
standpipe for several doys ..... ; .... ; .... ; ..... ; ..... ; .... ; .... ; ..... ; ..... ; ... . 
a Her installation. : :: : :; :: : : I::=:: l:::: :; ::: : } :: } : ::{::: :;:::::l: :: : 

COMPLETION DEPTH 92.0 m 

··•••l••··•:•····i•····t••·••l·••••:•••·•i••·•·I•••·•}··•· 

. : ... : : ::: ~ : ::: \ ::::: \: :: : :~ ::: : ; ::::;: :: :: : :::: .! : : :: 
• • c+ •;"• c• ••:••~•re(•••• •I .. ••• *lo .. ••••:••,••,£• +a ••I•• •a•)•••• 

•••• .. )-•••• }a•••-£•a•••I•••••• ••••-0: ••• .. (•F•a•f•••••_,.••:• 

•• •T *~ •••• •:~. F~· {••.*•I• •• ~•!- ••• ~·=· T+ -~ (• .~ ... ·t· *• ··!-· .. . 

····-~·-··; .... ; ..... \ ... ) .... '. .... \ ..... ( ..... ~ ... . 
• T+ ••} *~ •• •:••• •• (T•+-..•J•••-,.•) •, ~~ •:•~•,-,,,(a~+ ~a,•~---~~, ~•-rr 

•. 0 ~4} T+. • ~:•• ••• !• .• 0 ·-IT. 0 ... ~i • • ~. •:• •• T •{•• ~ 0 ·1 • .... ~.; •••• 

: : : : : ~ : : : : ::: : : : : ~= : : : : ~: ; : : :~: : : : :;: ~: : : ; : : : : : ~: : : : : ! : : : : 
• • •+ •:. O Or{·~••. -(TO•<· I·<+ ··l · ~ • r ,;, • 4 O ~ t• O • • ·•· O •• ,: • O ~· 

,····:····~····;·····;·"·•:····~····'.·····\·····:···· 
• • •• •? • • •~ r~a • • • • ~•T • • • f • •-• •:r ••• • •:•+,,, {~ + • ~• [~~•,Tl"• • +4 

: : : : ~~:::: :=::::: ~::::: ~:::: =~ : : : : ::: : : : : ! : : : : : ! ~:::: ~:::: 
: :: : :! : : :: ::: : :: : ~=: :: :! :: : ::: : : :: :::: :::~:: :: :! ::: : :: : : : : 

·····\····~····)·····(·····i····f·····)·····\·····\···· 
+ O • '•1 • + • • •:• O • O O ~- + • ++'' • • • •} • 0 O OT:••+ O + ,!• • O ++ f• +TT•)~•++ 

T • •• •i- 0 + • ~ -~· ++ 0 T !·. 0 ~ •l •. ~T ·¥ 0 •• 0 •:•+• •• {• •T •• (• 0 + ··J, * 0 +T 

:::::;::::::~;:::~:::::i:::::;:::::;:::::<:::::i:::::;:::: 
• ~· r •l •• T+ •:• E~ •• {•• •• •! ••• ••) F• •••:••• •• (• F, ••I•••, •i-• r•• 

..... \ .... ; .... ~ ..... : ..... ; .... ~ .... : ..... : ... ) .... 
• • • ~T} • + • ••:F • •~ • -1:• • ~ • • l• ra • •} • ••, •:•, •• • -{•, • ••1•• •••}•a•• 

•• re •j, • •• •~:•• • r+-(• ••+•I•••*•}•++••~•••••-(++•••{••~••}•••• 

r O •+ ·:. + 0. :·· ..... ~+F ++ 0 ~ 0 * ~. ·~ ...... :··· 0. :·••a·~· O *• -~•+•F 

. :: :: : : ::: : : :: : : : :: : : : :: : :: : :: :: : : :: : : :: ::: : :::: .: :::: 
rT • + .; , + • + ,;T • •• •~• ~T • +; • • • r+; + o ~ • ,;~ 0 ••+~+,a•~; r+ •+ .; • ~ • • 

: : : ::1: :: : ::: : : : :l:: : : : i=:: ::; : : : : ::: : =~ :~:::: =i:::: :; : : : : 
:::::;:::::::::::c:::::i:::::;:::::::::::{:::::j:::::}:::: 
+ • •, ~;. • • • • •:.• ~* • •i• Tr•• f • r+ + •} • ••, c;, ••, • {•••••-I •• • ••:i, •, • 

·· ... \ .... '. .... \ ..... \ ..... : .... ; .... : ..... ( .... ) .... 
: : : : :; : : : : :~:::: :~::: :: f::: ::;:::: :::: :: :~:::: =i: ::: :1:: :: 
~:: : :; : :: : ::: : : : '. {::::: i:::: :.; : : : : :;::::: «:: :::;:::: :; : : : : 

COMPLETE 89/03/25 
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10 m 

20 m 

30 m 

40 m 

50 111 

60 m 

70 m 

80 111 

90 m 

GLACIAL 
TILL 

SANO ANO GRAVEL 
(ARTESIAN AQUIFER} 

BEDROCK 

WATER FLOW[NG FROM STANOPiPE 
FOR SEVERAL DAYS PRIOR TO FREEZING 

GROUT SLURRY PLACED 
OVER BENTONITE SEAL 

SUR FI C I Al GRAVEL LENS PINCHED 
AROUND STANDPIPE 1.5 m BELOW 
SURFACE AFTER CASING REMOVED 

25 ll'ffl r.o. STANDPIPE 

SANO ANO GRAVEL 
CLOSES IN AROUND 
STANOPIPE AFTER 
CASING REMOVED 

END OF BOREHOLE AT 92.0 m NOTE: 1} Refer to Borehole log 
(10018-03) for detailed 
stratigraphic description 

100m 

EBA Engineering Consultants Ltd .. 
CLIENT 

CURRAGH RESOURCES I NC .. 

CATE 89 05 16 WAS 

PROJECT 

2} Horizontal dimensions not 
to scale 

GRUM MINE SITE - FARO, YUKON 
TITLE 

PIEZOMETER GPH-89-03 
INSTALLATION DETAILS 

DWG NO. 



PIEZOMETER AND WATER WELL lNSTAlLATION CI.JENT: CURRAGH RESOURCES INC. BOHEHOLE No. 100 18-04 
WATER WEU. GDW-89-01 

GRUM MINE SITE FARO, YUKON 
SAMPLE TYPE CYCLOITT.: 

w 
0 

~ ~ z 
:I: w ==' USC i- ....I 0... 
0... a_ 

~ w ~ 
a < 

U') 

DRIU. RIG: SCHRAMM T66H ( ODEX SYSTEM) 

UTM ZONE: 8 N6905140.00 E592790.00 
[2} MO RECOVERY (8J STANDARD PEN. ~ 

SOIL/ROCK 
DESCRIPTION 

DRILLJNG 

COMMENTS 

Projecl No: 0201-10018 

. ELEVATION 1301.00 (m) 

[]] rn 
II SfANOARO PENETRATION 11 

20 40 60 80 

PlASTIC M.C. UOUID 
I 
t­
a_ 
w 
C) 

!-,,,,,-..--+-.f----1----,--t~'T"l"J"R"F'r--_,.--...--y---.-""""7TT-----+-~~-,--~::--:----:----+--..--..:;;20~_40~ so-.._ao~-,--'IC....,,,-.,~ 

~~}~~l~~~~- ••••1••••1••••r••••r•••••~•••1••••r••••r••• 

-an orgonte roo mo ; 1 rous; 
dark brown to block 

-s1 y, some grave , some 
coy; with cobbles, boulders ond 
fragmented phyl!ite particles 
disseminated throughout;coorse to 
fine-groined sond; coarse to 
fine-groined, subrounded to 
cmgufar ~ravel; damp; dense(est.) 
low plosbc; grey, with iron 
oxide nodules and staining 

-moist to wet; thin woler bearing 
lens of sand ond gravel . . 

-boulder 

- race SI ; WI 
occasional cobbles throughout; 
coarse to. fine-grained sond; 
coarse to fine-grained, 
subrounded to angular gravel; 
saturated, artesian aquifer 
encountered ot 39.9 m; 
dense{ est.); non p lostic 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

and weld each section of ................. ; ..... : ................. : ..... : ..... : ... . 

cosin~. . • • !iU!!!!()i!!!!ii!)!!!t!i!(!t!iili!'.i 
Used in add!hOfl with the •••••l••·•v••••f•••••l•••••J••••v•••+•••I·••+••• 

!trr.:::: :::::::: ::::1::::1:::1:::::1:::::1:::!::::1::::1::::1:::: 
cosing between 11.2 m and ..... ; .... ; .... ; ..... ; ..... ; .... ; .... ; ..... ; ..... ; ... . 
18.J m. . .... ; ..... ; ..... ; ..... ; ..... ; ..... ; ..... ; ..... ; ..... ; ... . 

~ti~it~:e~ 1~'j :do~~t 1 F!: ! FEI ! :: F: 
-25 minutes to dril ond set ..... ; ..... ~ .... ; ..... ; ..... ; .... ~ ..... ; ..... ; ..... ; .... 
casing between 24. 7 m ond :::==;:::::i::::r:::1:::==;::::~:::::r:::r:::1:::: 

~~ :inutes to drm and set !?:!!!!!E!T!'.i!!!!!Ei!F!F!!r?t? 
cosing between 30.8 m ond ..... ; .... ; .... ; ..... ; ..... ; .... ; .... ; ..... ; .... ~ ... . 
37.2 m. . .... : .... : .... ; ..... : ..... : .... ~ ..... : ..... : ..... ; ... . 

ii~li~:~:: J~~i :d0 :

1 : ::::: FEE++ 
-artesian aquifer : : :: :!: ::: :;: :::::: ::::::: ::::: ::::~:::: !:: :: :: :: :::: :::: 
encountered ot 39. 9 m . : : :::/: :: ==~:: :: t: ::i::: ::~: ::::;:: :: :t:: :) : : :: :\: ::: 
-Slow progress ma<le while ..... ; .... .:. .... : ..... ~ .......... .:. .... ; ..... : ..... ; ... . 

t~f ~0
~~.~e~«1~~

0ti.~ m ;;;;;;;;;;i;:;:t;:;i;:i;;;t;;:;i:i;:ti;;;;;;;;;;;:;; 

§~~~~~'.~~;;::;~: i i i i ii i i iii 
50.3 m. . .... ; .... ; .... ; ..... ; ..... ; .... ; .... ; ..... ; ..... ; .... 
-20 minutes to drill and set ·····1·····:·····,····+·· .. 1·····:······· .. ·+·· .. 1 •••• 

~f~"~~etween 64.9 m ond ;;~:L~I~T:~:i:~:T'.'.~LT!~'.CI::! 

g],rf {~~~::~~=JP~ ••••!••••,••••r••••:•·•••i••••~•·••1••••i••••1•••• 

COMPLETION DEPTH 69.5 m 

LOGGED BY MAV 

: .... : .... : ..... : ..... : .... : .... : ..... : ..... : .... 
• 4 ~• •}• •• • ~:• • • ~ • ~• •• ~• f • • • •~J, •• •• •;• r•..-• {r rr• •j • r• •• ; :: : : 

ou •~ • u~ : ••••(..-~ • • • fn •••. ~ u•: •u• (::: ::,: ::::) :;:: 

•••••:§a•~•••:•••• r {• • •• •$ • • • • •}~ •• • •:r• ~•• !• •• •• l • • • ••i •• •• 
• • •• ~)• • • • •:•• •• • (• • •• ~t •• F~ •}-• ~ • •"':r•••~ {• r• • •{, •• ••l O , •, 

\ .... : .... ~ .... L.) .... ; .... : .... L .. )·.·. 
: •, ••~, ••, •:• •, r, (• •, • •t, •, r•} r r•••~+ ... • ,-.o { ... • •• •t •, • ••) •••"-

• •, ••) • r•• •-::• • r•• (• • •••f • • • + F} •• •• ~:• • • • • (•..-•• •1 • r~, F) • ••..-

COMPLETE 69/04/24 

DWG NO. Page 1 of 1 



lO m 

20 m 

30 m 

40 m 

50 m 

70 m 

80 m 

GLACIAL 
Till 

SANO ANO 
GRAVEL 
(ARTESIAN 
AQUIFER} 

BEDROCK 

SEE DETAIL "'A" 

SANO ANO GRAVEL 
rACKS ADJACENT TO 
WELL SCREENS 
DURING OEVEL9PING 

END OF BOREHOLE AT 69.5 m 

NOTE: 1) Refer to borehole log 
(10018-04) for detailed 
stratigraphic description 

2} Horizontal dimensions not 
to scaie 

55m -

SANO ANO 
GRAVEL 
AQUIFER 

60m -

BEDROCK 

65m-

DETAIL 0 A11 

~ 220 111 0.0. 
~==:==:==:~:-----CASING 
F. K-PACKER 

---- RISER 

WELL SCREEN 
#60 SLOT 

WELL SCREEN 
#60 SLOT 

WELL SCREEN 
1200 SLOT 

WELL SCREEN 
#200 SLOT 

WELL SCREEN 
f60 SLOT 

"'---rno m o. o. 
RISER PIPE 
NOTE: PUMP 
Will BE 
rNSTAUEO IN THE 
THE RISER PIPE 

END OF BOREHOLE AT 69.5 m 

PROJECT 

EBA Engineering Consultants Ltd .. 
CLIENT 

CURRAGH RESOURCES I NC • 

CATE 89/05/16 OWN WAS CHKO 

TITI.£ 

GRUM MINE SITE- FARO, YUKON 

DEWATERING WELL GDW-89-01 
INSTALLATION. DETAILS 

owe NO. 0201-10018 



PIEZOMETER AND WATER WELL INSf All.ATION CIJEN1': . CURRAGH RESOURCES INC. BOREHOLE No. 1 QQ 18-0 5 
WATER WEIL GDW-89-01 (ABANDONED WEU.) DRllL RIG: SCHRAMM T66H (ODEX SYSiEM) Project No: 0201-10018 
i----------------'---t------------------'-----t 
GRUM MINE SITE FARO, YUKON UTM ZONE: 8 N6905148.00 E592784.00 ELEVATION 1300.93 (m) 
sAMPLE TYPE crcwNE 0 NO RECOVERY rgi STANDARD PEN. ~ oo rn 

Ill STANDARD PENETRATION Ill 

SOIL/ROCK 
DESCRIPTION 

DRlLLING 

COMMENTS 

__ 20 __ 40 __ 60 __ 80"-'------1 ---.. 

USC 

-s1 , some grove, some 
c y; with cobbles, occasionol 
boulder ond phyflile fragments 
disseminated throughout; coarse 
to ·fine-9r<1ined s<m<l; coarse to 
fine-gromed, subrounded to 
angular ~ravel; damp; dense(est.) 
low plastic; dark grey! with iron 
oxide staining ond iron oxide 
nodules throughout 

-moist fo wet; thin woter bearing 
lens of sand and grovel 

-gravel content increasing, 
becomes gravelly 

SAND SP ANO GRAVEL-trace silt; with 
occosional cobbles throughout; 
coarse to fine-grained sand; 
coorse to fine-grained, sub­
rounded to On<JUlar grovel; 
soturatedl oqu1fer encountered al 
42.3 m; dense(est.); nonpioslic; 
iron oxide staining throughout 

-occasional th in sand lens 
encountered between 59 m and 62 m 

BEDROCK- phylhte 

PLASTIC M.C. LIQUID 

20 40 60 60 

~~~~:fh:e~~~lt~~~ to •••:~···•1::•:1••:•!••••:1••··~····!···••!:::1:••• sections of casing. :::::::::!::::~:::::; :::::::::!::::;:::::;::::::::: 
-15 minutes to drffl and set ·····:····:~····:·····:·····:····:~:····:·····:·····:···· 

~:~h~~:~:~J0~~Jng ;;;IiifiiEiiliiiifEf]iiiiEiEi 
g~~~~l~~1~~~!i~ ~r,h0~ :::l:+:fT:r::r:Fi:::r 
190 mm 0.0. well screens o <J ........ .;. •..• : ..•.. ; ..•• .; •.•• .;. ..•.•.••.• ; .•.•. ; ..•. 

puff bock cosing to expose ::::1::::!::::~:::::~:::::~::::!::::~:::::~::::~:::~ 
screens due to cosing shoe ...... ; ..... ; ..... ~ ..... ; ..... ; .... ~ ..... ; ..... ; ..... ; ... . 
-2~ minutes to drill and set ::J:!:}!~:f)(!:}:!}J::!(fJ::): 
cosing between 5 5 m and ..... ;.·--·:····· 1•••••1·····1····~·-···!·····I·····,···· 
11.9 m. . ;;;;:;;;:;;;;;;;;;;;;;;;:;r:;;;:;:;;;;;;;;;;;;;:::; 
-2~ minutes to drill and set :::::~:::::::::i::::::::::r::::::::::::::::::r:: 
castng between 11.9 m ond ·····l··--{·····l·····i·····J·····=··········+···-1--.. 
18.3 m_. . ·····'.···-~·····:·····'.·····:·····:·····:··· .. '.·····:···· 
-JO minutes to dr~I ond set ..... ; .... .:. ....•.....•..... : .... .; .... ; ..... : ..... : .... 
cosing between 11.9 m ond :::::~::::~::::~:::::::::::~::::t::~:::::::::::~:::: 
24.5 m. . .... : ..... '. ..... ! ..... : ..... : ..... ; ..... ! ..... : ..... : .... 
-2~ minutes to drill and set ::::t::?::~::::!:::::~::::t:?:::!::::t:: 
castng between 24 5 m and ·· · .. : .. ·· .:. .... : .....•.. ·· .: .... .:. .. ··•···· .; ..... : .... 

:¥ci ~i~utes to dr~I and set :::x:~~::~:r::t:T:t:I::r:::c: 
cosing between 31.1 m and : ::::: ::: :t :::::: :::: :: :: :: :: :: :;:: :: ::: ::::::::: :;: : :: 
37 .8 m_. · . :::::i::::~::::~:::::i:::::i::::~::::::::::!:::::i:::: -35 m111utes to drifl and set ..... ; ................ ; ..... : ...................... i···· 

~1s~~ between 
37

·3 m and Ifm!IUI;;JIJI1F11rnitiIII1 
-artesian oquif er ..... ; .... ; .... ; ..... ; ..... ; .... ; .... ; ..... ; ..... ; .... 

~w~~~! 0t~ 
4iriri ~d set :::::~::::f.:::+:::~:::::~::::t,::::~:::::j:::::~:::: 

~r.~~~etween 62.5 m ond ():!f))FT))t)I(((F'.}?(f))f? 
1-E ..... N_,_O----OF=-=B-O-RE_H_O_l ___ E_A ____ J....,.7-s-.o,---m--------1 ~!n;t:~!e~0 

;;~ :~:l iiiiiLtiiLt;;;;LtdiiiiiLtii 
15 m. . .... L ... ::: ... .L ... ! .... L ... ~: .... ! ..... ! .... L ... 

··~••)•*•••:.•••••(···· ... l···---*3'••••?••••{•••~·1·····>··---· 

..... : .... : .... : ..... : .... : .... : .... : ..... : ..... : .... 
• 0 • 0 .; • 0 • •• ;~ ..... • ; ••• ~·~· ••• F; •~ 0 • • ;. • U•~~ 0 • •• ; •• 0 ~ .; •• • 0 

· ·· · •: ~ •· · : · · ·· ... ·~·I·•• .• ~ ·• ·• : · ••· ~· ·•• •t•····l· · · · 
: :. : :; ~---• •: •• •• (uu 1j •• •• •}•• h : • u+ (• •• .:,:::::. :::: 

· · • ··l · ·• • ·!• • • • • {·•••·I··•••}~ .... ~·~··•• •i:· ... ~•~I· · · · •l"• •· • 

. ····~··· -~ .... \ ..... ; ... ) .... ~ .... ; ..... ~ ..... ; .... 
: : : ~ :~ '. : : : ::: : : : . {: : : : : i:::: :; : : : : ::: : ::: {:: :; :, :: : ::; : : : : 
: : : : :; :: : : ::: : : : :{: : : :: i: ~:: :; : : : :::: :: : : (: ::: :•::: ::.; : : :: 

EBA Engineering Consultants Ltd. COMPLETION DEPTH 75.0 m COMPLETE 89/04-/11 

E ____.. 

Whitehorse, Yukon LOGGED BY MAY DWG NO. Page 1 of 1 
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CURRAGH RESOURCES INC. 
FARO MINE SITE 
LEGEND 

•••••'I'\ 0:"11: '!. T ,.. 1"1f 
".l,J-'• VOit ""f'lf 

_,,..., C:l'l(!llf ,... w•sT( _.., 
):l:. fO!I: Ghl WAIITC D.._'11 

=~ "CAO 

llllllll!IU,O,.o,,,,Glll 

_.. . .,.. NAT"""""'- WAfll[l't(:-llUC 

--. OIYll[ .. V~D W"'Tft .. C:OUff'll!I: 

• Cl'IIO 17, - !11 .... V(;Y 01'1,0 

SCAL.E 

- -l'[Ei 

~ 
MAl'IC:M 111@'1' 
Al'•tl. 19H 

.~~ .. 
: 

TAll,t"4CIS 11,,tf'O\/NOll<UH 

ii' 

4/ tt 
' ,,,j 

/j. 
/ 

J 
(, 
( 

? 
I 
i ...... 

.~y· _APPROXIMATE LOCAHON OF THE 

\B i~'rl ~ ,:<'f- - PlEZOMETfR INSTALLED AT THE 
~~~~- - ,,P 1 ?ONE 11 WASTE P.UMP 

1 

....... ,_ 
{ :.t~i:.:=.•• . ./-· ' ,,..... ..... f'-"" ~ 0-...... ---............ ........ 

e III It 11t K -...;;;;::::::::::=::::,,..-h \.-,_; , a""' s it"·/-..... ~ .~ ·-......_-,&,,:u;;,...,.....i-__..) I) 1"" C M ~.S-.t:· ~o E: £ ~ ') 

NOTE: 1) GENERAL SITE PLAN PROVIDED BY CURRAGH RESOURCES INC. 

CLIENT 

2) PIEZOMETER .INSTALLATION LOCATIONS WERE SELECTED BY 
CURRAGH RESOURCES INC. 

EBA Engineering Consultants Ltd,,, PRO~CTPIEZOMETER INSTALLATIONS 
FARO MINE SITE 

mu: 

CURRAGH RESOURCES INC. SITE PLAN AND APPROXIMATE PIEZOMETER LOCATIONS 

PATE 1989-06-26 OWN JSB CHl<O f MAV DWG NO. 10028-C-O 1 0201-10028 



PIEZOJm'ER INSTAILATION CLIENT: CURRA.GR RESOURCES INC. BOREHOLE No. 10028-04 
PIEZOJOO'ER: ZONE Il TASTE DUMP-89-0J DRITL RIG: SCHRAMM T66H (ODEX SYSTEM) Project No: 0201-10028 

FARO YINE SITE FARO. YUKON UTM ZONE: 8 N - E - ELEVATION 0.00 (m) 
SAMPLE TYPE II CYCLONE [Zj NO RECOVERY [gj STANDARD PEN. ~ OD rn 

USC 

(Fill) 

SOIL/ROCK 
DESCRIPTION 

-water encountered while drilling 

4. m 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

DRILLING 

COMMENTS 

Borehole driUed to 

Borehole drifted using the 
Odex system with downhole 
cosing hammer. 

COMPLETION DEPTH 74. 7 m 

LOGGED BY MAV 

II SfANOARO PENfJAATION 11 
20 40 60 80 

PLASOC M .C. UOUIO 

I • I 
20 40 60 80 

::: ::~ :::: : ::: :::::: :: :::: :i:::: .. :::: ':::::::::::::::: 

. ...... ~ , ... _ ....... · .. ·~· ......... ,.. ................... ··~-= .... '0-'F ._; ....... . 

~- j ~~~~~ ~;~~ >~~~~~~~~~~~~:~~~i ~~~~;~-~:~: :::: 
___ :_: .... : .... : ..... : ..... : .... : .... : .... : .. _ .. : .... 
::fcim::Il;::~i::~}::~i,m~::::!::( t= 
... -.: .... : .... : ..... : ..... : .... : .... : .... : ... · .. :::: :-:r:·;:, 
................. ·~ ............ · ~ ............. : ........ ; ... . 
:: ::y::~ ::::~: ::::1:::: ~: :::~::~:~: :: : :;:::::~ :::: 
: :: : f ::: =~: =: = T =+=== T ::: p=:F == ~~ ::=:~~:~~ 
ho•.:~~••:••••:~, ••r: .. ., ,: •••• ~ •••• :••• ·.:••u .· ...... 
~::::~ :::: ~ :: :: ~: ::::;:::: :~::::~::::;: :::: ;:: :: :;:::: 
UT Tr T TUTT: o TT T :H~•T f ~: •• :z::::< ::::::::::·::·::• T TU 

~• ••r• T-0-..-r • rT ••(•Tr ••l• ..... •) rr..- ... -:. _.. ..... ~·~---- •! 0 TT•~;• FTT 

u F • •}•• •• •}o•---f'u• ••fH •h) ru ... i; ::::{.: :::!: ::::. :::: 

· __ :_: .... : .... : ..... : ..... : .... : .... : ..... : ..... :_··: 
:::::: ::::: :::: ~ ::::;:::::; ::::;:::: :.::::;:::::; ·: ": 
•H••••Fr.a.:r•u-{rru--,,,iou-)-u---.:•:••(::.::1:::::_,.:· ... : 
0 TO ...... 3, TT•• : ... F .... {···---·i---··· T ~ .. -~: ...... ,.~ ........ r. ···l-·:·: 

_· .·.\ .... : .... \ .... .:.. .. : .... : .... ~ .... .:..:: ~i:t 
: : :::·:: :: ~ :: :: : : : ::•::::; :::::~:::: i :::: l·:.:::: ::: 

:::::;=:=+:=:;:===:i=====:=:===::===:i:=·:::::::E:: 
:::~:: ::: : : : ::: ::::::: :::::: :::: : :: :: : : ·: .. ~ ::~~:: :::: 
··---~- .. -~ .... ; ..... ; .... ; .... ~ .... : .. <::::.::::: 
:: . ::~::::: ::::; :::h:: ; :::: ~ :::: ;.:~~~;~·~:~·::: 
.~.4 :•u•: ••H:.-.u:~•n ~•UF :••h~ :.:•:u~• ~~-.: 
H•~•;u••: .. ,..;.,..,..~ ... ,. ~•u•~•u•~ ••••;.,..".;•••• 

·····:·····;·····:····+··+···:····:·····:····-~;:;; 

.... : ... : .... j ..... : .... : .... ; .... ;···.::·.: ;·::: 
•••••}••••: ······F•h-lU~·-l•••~: ... :{ •F:: .. ::·F;:::: 

COMPLETE 89/04/26 
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~ 
w 
Cl 

.0 
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10 m 

20 m. 

30 111 

SO m 

60 m 

70 m 

80 m 

PROTECTIVE CASING COVER 

WASTE ROCK 
FILL 

BEDROCK I 

BOREHOLE PINCHED AROUND 
STANDPIPE APPROX. 1.5 m 
BELO\,l SURFACE AFTER CASING 
REMOVED 

~~-- 100 mm 1.0. STANDPIPE 

SLOTTED SECTION 

SILCIA SAND 
{ 12/20 GRACE l 

END OF BOREHOLE AT 74&7 m 

NOTE: 1) Horizontal dimensions not to scale 

2} Water level indicated at 47.6 mas 
measured 1989-05-09 at 11:00 hrs. 

CURRAGH RESOURCES I NC .. PIEZOMETER INSTALLATION DETAILS 

DATE 89/05/16 D'NN WAS CHKO owe NO. 0201-10028 
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PJEZOl!ETER INSTAU.ATION - FARO PIT Drill : CME 750, Soll<! Shalt A re BOREHOLE N"o. 10028-01 
Faror Yukon Project No: 0201-10026 

1.0 

7.0 

0 

0 

iOO I 

11.0 

12.0 

3.0 

H-0 

PT 

2 SM 

4 SM 

5 SM 

7 

SOIL/ROCK 
DESCRIPTION 

TILL tSM - sand and sdt1 grovelly, 
occasional cobbfe, sulxmgulor to 
aubrmmdad, moist1danse, grayish 
brown. 

- some son an grave. 
occasional cobble, yellowish brown 

END Of BOREHOLE AT 122 m 

EEA Engineering Consultants Ltd, 
Whitehorse Yukon 

~ u..c ~D 
I • I 

20 40 80 BO 

T 
0.67 m 

-$ 
::r: s: 
w 
0 

UtO 

20.0 

2-4.0 

H .. : ..... : ..... :0.: .. 5: .... :u.:-.. :.-.:u. ~-·:·~. ,0.#U .. : .. . ; .... ~.: .. H. 18-0 
: : : : : : : : : : : BENTONITE 

.••• : ••• ; •.•• ; ...• ~ ••. ; •••. : BOREHOLE ....••• ; .•• ·= = ....... ~:.-~=.····.· __ .~-~:_"···co 
: : : : : :SQUEEZED 

.... ; ••• ~ .•.• ; •••• : •••• ; •••• ; BELOW 8 m • • 
· · · • · · UNABLE TO • ••••• : -~· .. ·t···:.... .0 
: : : : : : PLACE SANO g 

····~··-~····:····:-···~····: FILTER : -~····:····:···· 

: : : : : : : : : : : : : 2.Q 
... '\ ....... ,. ...... ,. ....... .. . "" ~ . . . . . . . . . . . ... . ,.. 

· · · · · · · · · : _: ____ ,:_.,: ... 34.0 
••• ·~. -----~·---· ... ~ ..... ·: .... ;o- ... ~·. ··~ ......... ~ ......... ! ....... ·:·.'"'. ... ................. -'• . ~. .."' . ~ 

: . SCREEN 
: : WITH 
-: ·~··· GEOTEXTILE 0 
: : SOCK 

...... ; ...... ~. '"'·'"'; .... -~ ...... ; . .., ...... ; .......... : ..... ; ....... ~...... ... ....... : ...... ~ ........ ; ....... '"'~ ....... ; ...... ; ... ~ .. a,-.: ......... ~ ..... 

.._ • • • • e a,- • • 

....... ~ ...... ~ ........ ~ ..... : ..... ~· ... --~ ......... = .... 08" ; .. .. .. • ...... : ............. --~ ........ ...:- •• • ! .......... ~ ........ ~· ..... ! .., .......... .. 

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

. . .. . . .. ~ "' ..<) 
... ~ + • ... • ... .. . . . ... . ... . . ... 

COMPLETION DEPTH 122 m COMPIRIE 89/04/22 



1.0 

2.0 

0 

0 

.o 

.il 

1.0 

0 

0 

10 0 

11.0 

12.0 

3.0 

PT 

2 SM 

J SM 

4 SM 

5 SM 

6 SM 

7 SM 

.. 

SOIL/ROCK 
DESCRIPTION 

- bacomimJ brownish grey 

- becoming moist to wet 

- saturated 

- oon an grove 1 some 
,ilt 5aturated, brownish orange. 

- occasional cobble 

- becoming light ~rayiah brown. 

BEDROCK - phyllite 

END OF BOREHOLE AT 12.2 m. 

EBA Engineering Consultants Ltd. 
Whitehorse Yukon 

R.ASOC M.C I.K)IJO 

I • I 
20 40 80 BO 

........ 
0- ... .. 

... .. ... ... ... .. .g. ..... 

... .., ...... ~ •••"i.•• ,p •1"• ... • v • ,...,.-q. ...... ·~· .... ., ......... , ... •v••• ........ .._,. .. • • "\ .. • 

.... ; ... ; . .- ~ ... ~. · ·!····; ... ; · ··!·· ... ~. ·· ··· ; .. -~·· · ··· ·· . . CUITI NGS 
................ 11;1 ... • .. • fo 

... ~ ... I .... ; ... ~--.~ .... ; ... .;. ... ; ... .;.... . .. ~ ... ,:.. . .... . . ... L ... i ... i... _· 
.. 0- .. ~ .. • .. • ,;, .. .... .. 

: • : : : : : : : . . : : : .o 
o •••~ ,;,,i,...-~ .. .., e •:-.•• ~.,..,.._.•!'"'••<a:• .. ••;• .. •= • o •~••a- •••~«-=-..-!~~ •0a,a; e .... .,_,.. • .,. -l•,i,.•,c,l,e, o.;<1-oa"il,«-•• 

* .. 6 ,!, • ti .. + I' ............... 
•£",E.,IS"""'.,.._: .,...:so IRl'I I eOo 

•. PVC STANDPIPE: 

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

......... 1. ....... , .......... -1' ....... ~ ........ -, .......... 'E..,,. ..... ...... ,.. ............. ................ .e- ......... 'lo ............... 1 .................. 4 ........ -, ...... ~ ..... . .. ... . . .. ... ... ... .. . ............. .. 
... . .. .. ... . ... .. ... . ........... . 

• ..... ,. .... '\ • .. '11 .................... "" .......... ,. ......... ...,,,. ...... 1; ....... y ............ ., ..... ,. ......... .,. ............................. ~ ........ '\ ............. ii ......... ., ....... . 
... .. .. .. ... .. ... . . 

. .............. .. 
~ .. . .. .. ... ... .. .. . . .. .. ... .. .. .. .. .. 

.... ··" ....... 1 ........ 1 .. ..... , ....... "···~·- .............. ;;: .. .. ...... • •• • ...... ., ... .. ., ........... 1. ....... ., .............. - ...... ., ...... 4: .. ...... , .... ... . .. . . ... . ... ... . . ............. .. 
. . .. . ... . .. ... .... 

····:···:----:···: •••:••••: ... : •••:•••: ...... : ... :••••: ... : •••:••••: ... :---·:····:··· 
.................. .. .. . . .. .. . .. . 

....... : ....... : .......... : ....... : ... : ........ : ...... *: ...... : .... : ........... : ..... : .......... : ..... : ···: ......... : .... ,!jl : ............ : ......... : .. ,c.-· 
.................... 
... . ... .. .. .. .. . .. . ............. . . ............... ... 

OOMPIBrlON DEPTH 12.2 m COYPIBIE B9/04/2l 

to.O 

12.0 

0.0 

LOGCED BY Trul D1C N0.10Dm--03 Pe.gt 1 of 1 



PJEZOlrer.ER INITTW.ATION - FARO PIT Drill : CME 750. SoUd Sho.ft A n BOREHOLE Ho. 10028-03 
re.ro, Yukon Project No; 0201-10028 

.,-.... 
E .....,,,. 

~ w 
0 

0 

0 

to 0 

t 1.0 

13.0 

HO 

~ 0 
:.z; 

~ ~ USC a.. 
CL. ::E 

~ ~ 

PT 

SOIL/ROCK T -. s 
1.04 m ::c: DESCRIPTION ~ PtASTIC M.C ~o .w I • f 0 

20 «) 80 00 
... '"' .... .. .. .. . 
... . .. ... . . . . 

- baoomfog oohmted 6.0 

8.0 
-. "' e ,. .. ,:,. ... '"' • 

.. ... * .......... .. .................. 
.. ................ .. 

.,. .... :-Ii'••:••••:•••:•••: ............ :.,...,..,: ,ca,i,•:•••: "'"'• .,.,.,,. : .... .,. :••..,..,: •••: •••: •••,..: e...-• :•••• :o1a• .. : ,,...,.,.. ._,~~~~M"Rr,...,.~~-m----- : : : : : : : : : : : : : : : : : : ~ 
-fi, 0- .. • • .. • "' ... .. .. ~ ... • ... .. • • .. 

Nots: 9oorock or boulders prscfuded ... : ... : m: ... : ... : .... : ... : ... :-·: ... ····:····: .... :····: .. ··:· ···:···=· .. ·:····:··.. ~o 
dn~11·ng p......4 1.c:;; m ·in "'"O nttl>tT"rptt:1' . . . . . . . . . 

11 Y.>t v \'ff " vt11 . .J ••• >•-'. •. ,: ... ; ••-'.••••>·· '. •• .; ••• >·· ... >·-'.••••'.-••: ··<··•-'.••-'.•••<••• '.-•• 
.. ......... .. 

approximately 3 m north and west of 
of this borehole location. 

.................. "' 

................................................ ,;, ................................................................................. "" .................................................. ... .. .. .. .. ... .. ... .. .. .. ............. . 
................ .. ............ ... 24.0 
... ... .. . ... ... .. . . 

····=···=···=···=···=····=···:·-·:···=··· ···'.···=····=···=···=····=···=····'.···:··· ~8.0 
• 0- • • • a • • • 

.. .. . .. ... .... .. ... ~ 

... -c- ............. "' ................. .............. 

.. .. .. . ... .. ... .. .. .. ...... '"- .. 
• ••

0
-t •••,••••1 •• • .J" •• .,_ oE,,• • ........ ,.. '":P•• •t-o,'6-9" -I""•• •••., .. ••'Ii,"•• '"'f-"' • •• • .. • , ....... • •.t ..,.,. '"',•••'" ~'" •• J ..... .. . .. . ... .. .. . . .. ... "' .......... .. .. ... .. .. .. ... .. ... ... .. .............. . . ... . . .. .. .... . ... .. ... '"' .......... .. 

........ ~ ......... ~ ............... :- .... ---~ ....... ~·--·: ···:···.,:··· ~-·~ .... -~ ....... ~ ....... __ .................. ~ ...... ~ ....... ~ ..... ~ .... .. 
... -I' .......... ... 

. ... . .. . .. . ... '"' 

.. • • • .. • ... .. • .. .. • • 4 • • • • 

.. .......... .ff~ .... , ..... *t ... ...... ,,. .................. ,. ................. , ........ .,. ...... • •• ...,, ...... , ..... ., ..... ~ ............... _, ...... '-........... t .............. ... . .. . .. ... .. . . . 
.. ... .. .. ~ ~ ... • 4 

...... '"" ..... . 

···-~ ···:····:····:····~····~ .... : .. ··:···-~··· ····~···:····~····:···-~····:·· -~····~···-~··· J6.0 
~ ~ .. ... . . .. .. ... 
... . ~ ... .. ... ... .. .. 

... ·: ... =· ... : ... : .. ·=·· .. : ... ·=··· = ... : ....... ·:· ... =· .. ·: .... : .... : ... ·: .. ·:· ... : .... :. .. ~o 
.. .. .. ... ... .. .. .. . ... .............. . 

• •• ..,, •••,•••
0

-t • •'"' V .. '"' •-,,-."'"' •e'• •'"' ".r•• •ta••••,('..... • • '"V•"' • ,• •• •q ~ •• ._. .- ... •1 ••••,-•••'I.•..,..,_. t •• ., .. ., •• • 

.. . . .. . . ~ ... . 
.. . ~ . .. ~ .. . . 

. . ... ... '"' .. .. . .. . ... . . . . ~ . .. 
,..,...,_ ... _,.,..,.. .. , ....... l .. "'"'*••-coa•\•*"'•E•"'• ...-•••11••••.t>••• ............... .._ ...... ,._ ...... .,. ... ,.., ..... l.,...,.~,•-..••t• .. • ,J*••'" 

........ 1. ...... '1 ........................ ., ....... 'l,,.. ..... .,. ..... i ............................... ..e ...... '\- ............................ ;:i. ....... ;1 .......... -t ...... '\, .... . 
... . . .. '"' ........ ""' ............. .. .. . . .. ... .. ... .. . ... ............ .. .. . ... ... ... . . .. . .. .......... . 

................................................................................................ ......... -c- ....................................... ,;, ................ '"' ... . 

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

.0 

A 

EBA Engineering Consultants Ltd6 
Whitehorse Yukon 

. ... ... .. .. .. .. . . '"' .............. . 

COMPIZrION DEPTH 6.6 m COMPr.El'E 89/04/21 

LOOOIID BY mY: DWU N0.1002.fHJ4 P~t 1 o! 1 



SRK - Robinson Inc. 

November 1994 

Construction Report Vangorda Rehabilitation 
PWGSC Project 760831 
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TABLE 1 

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

Groundwater Wells and Piezometer Installation Summary 
t,. 

P94..01A 0.61 12.37 1136.555 10014.802 8893.956 

P94-01B 0.61 6.05 no water N/R 1136.493 10013.012 8894.394 

P94..02A 0.53 10.72 N/R 1138.410 10157.070 8935.215 

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

P94-02C 0.61 13.34 N/R 1129.840 10137.120 8888.761 

P94..03A 0.61 14.10 Nill 1134.373 10188.741 9245.064 

P94..03B 0.61 9.80 N/.R 1134.459 10187.816 9248.427 

P94-04A 0.61 12.70 N/.R 1134.609 10142.198 9448.836 

P94-04B 0.61 8.99 oowater N/R 1134.326 10145.418 9442.209 

GW94-0l 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 9261.925 

GW94-05 0.76 16.13 11.56 SeeNoteS 1101.673 10396.139 9083.394 

Notes: 1. All depths measured from top of pipe 
2. Water levels were measured on :May 3. 1994 
3. Piezometers containing water were bailed diy 
4. N/R = Not Recorded 
5. Artesian conditions cause water to spill over the pipe. 



Table 1 

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

Groundwater Wells and Piezometer Installation Summary 
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P64-01A 0.61 12.37 no water N/R 1136.555 10014.802 8893.956 

P94-01B 0.61 6.05 

P94-02A 0.53 10.72 

0.56 6.12 

P94-02C 0.61 13.34 

P94-03B 0.61 9.80 

P94-04A 0.61 12.70 

P94-04B 0.61 8.99 
._. -, -. .-
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GW94-01 0.58 12.80 

GW94-02 0.53 15.70 

GW94-03 0.64 11.94 

GW94-04 0.54 14.48 

GW94-05 0.76 16.13 

no water 

10.57 
(bailed empty) 

no water 

13.08 
(bailed empty) 

no water 

12.17 
(bailed empty) 

no water 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 
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8.28 7.45 

14.33 8.65 

11.28 9.15 

14.33 9.65 

11.56 See Note 5 

Notes: 1. AH depths measured from top of pipe 

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. 

1136.493 10013.012 8894.394 

11.38.410 10157.070 8932.215 

1138.332 10155.070 8933.309 

1129.840 10137.120 8888.761 

1134.459 10187.816 9248.427 

1134.609 10142.198 9448.836 

1134.326 10145.418 9442.209 

1117.445 9782.317 8945.534 

1117.405 10008.160 8810.969 

1118.431 10306.670 9020.492 

1116.165 10310.048 9264.925 

1101.673 10396.139 9083.394 



CLIENT: PEl.l.Y CONS1RUCOON LID. OOREHOf..E NO: . GW94-01 
MONffORING WEU. IHSTftll.ATION DRJlc CME 750 - SOUO SHAFT AUGERS PROJECT NO: 0201-11365 

VMGOROA MINE S[L FARO, YIJ<ON UTM ZONE: 8 N6909782.J2 E:588945.53 Elf.VATI<Xi: 1116.745 (m) 
SAMPLE TYPE )iGRAB S4MPl.E L() NO REC<MRY (XI STANDARD POl 75 nm SPUr SP. CRRB.. BMREl fil HM CORE 
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- becomes softer, higher day content 
- colour changes to brownish grey 
- some phylfrte pieces in sample 

(10%) 

- stiffer, harder drifting, drier 

- more phylflte rock (20%), with some 
pieces of quartzite 
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MOMTORiNG WEU. INSTAUATICt-l 

MINE SITE, FARO, ru<ON .__ ___ _ ORIU.: CME 750 - SOLID SHAFT AUGERS 
UiM ZONE: 8 N6909782.J2 E:588945.53 

SAMPt£ 1YPE 

-E -

9.0 

10.0 

1to 
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14.0 
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16.0 

NO RECO\£RY . STAM>ARO PEN. 

SOIL 
DESCRIPTION 

- drier, haro drilfinq 

- grinding rock 
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ENO Of BOREHOLE 
NOTE: 

- Hole sloughed to 11 m, and hod to 
be redrilled to 12. 4- m. Auger bit 
had broken off due to excessive 
pressure and heat from dnlling 
bedrock 

MONITORING WELL INSTAUATION 
- 0.15 m sand layer oo bottom 
- 1.5 m screen+ 12.2 m 50 mm PVC pipe 
- 8 bags sand to 5 m below grooo 
- 0.5 bogs bentonite to 4.3 m 
- some water in hole pushing pipe up 
- mixed 3 bogs grout. t 30 gal. waler 

for wells 94-01 ond 94-02 
- fop of PVC 0.58 m above groon<f 
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EBA Engineering Consultants Ltd. LOGGED BY: Ba: COMPLETION DEPTH: 12.5 m 
REVIEWED BY: 

Whitehorse, Yukon Fi. No: 2 of 2 



2.0 

6.0 

7.0 

8.0 

9.0 

Cl.JOO: PEU.Y CONS'JRUCTION llD. BOREHOLE NO: GW94-02 
ORIU • .: CME 750 - SOLID SHAFT AUGERS PROJECT NO: 0201-11365 

UfM ZOOE: 8 N6910008.16 f568810!J7 

SOIL 
DESCRIPTION 
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some day, stiff, low plastic, fine 
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- grinci 

- more phylfite rock (20%), with some 
- higher moisture content olmost wet 
- colour changes to darker brown 

;.I=.·=·:.~:=. - ~:~ ~~~ ckiy content, low to 
- colour changes to darker brownt 

dmost black 

Ii SILT ANO a..AY - some sand, !race of gravel 
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~: groined sands, subooguklr portides 
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10.0 :: some quortzite and ~lite pieces1 !!!!!!!!! ll!lll!ll 3to 

EBA Engineering Consultants Ltd. LOGGED BY: BCf 
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Whitehorse, Yukon fi . No: 1 of 2 
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CUOO: PillY CONSTRUCTION LID. BOREHOLE NO: GW94-02 
DRU.: CME 750 - SOLID SHAFT AUG£RS PROJECT NO: 0201-11365 

SOJL 
DESCRIPTION 

damp lo moist dork grey 

- higher day content. wet on sampler 
at 125 m1 less grovel ond very 
fine si1ts 

- woter ol 13.8 m depth meosured on 
94/05/03 

- domp to moist, some phyUite 
- no water at this de th 

ENO Of BOREHOLE 
NOTE: 

- some yellowish brown sandy sit was 
found on augers between 9.1-12.2 m 

- water was noticed on A-rods from 
about 10.7 m below grade 

MOITTORING WEll lNSTAUATION 
- 0.15 m sand layer oo bottom 
- 1.5 m screen+ 15.2 m 50 mm PVC pipe 
- 10 bags sand to 5 m below grade 
- 0.5 bogs bentonite to 4.4 m 
- used grout mixed from GW94--01 
- top of PVC 0.53 m above ground 

EBA Engineering Consultants Ltd~ 
Whitehorse, Yukon 
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LOGGED BY: BCF COMPLETION DEPTH: 15.5 m 
REVIEWED BY: 
Fl No: 2 of 2 



Cl.JENT: PfilY COOSTRUCTION LID. 90REHOlE NO: GW94-03 
PROJECT NO: 0201-11365 

VANGORDA MINE SITE. FARO. YU<ON UTM ZONE: 8 N6910306.67 E589020.49 
SAMPLE 1YPE GRAB S\MPl£ [71 NO RECOVERY £x1 STAN>ARD mt mm SPLIT SP. 
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SOIL 
DESCRIPTION 

: SU (Till) - sandy, some day, some 
.t grovel, very stiff, low lo medium 

plastic, fine groined S<lnds, 
suoonguiar partides, dork brown 
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·: 

- frozen to approx. 7.0 m, Nbn - Vx 

- grinding rocl very hard drilfing 

- higher grovel content some 
quartzite rock 

- some medium groined, uniformly 
graded sond deposits in sample 

- tempernlure measured ol -0.2 deg. C 
- more rock 
- becomes softer. higher moisture 

content when thawed 
- colour changes to brownish grey 

- very stiff till, less rock 

- temperature meosured al -0.2 deg. C 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

-~ PEMElRAOON Ill 
10 20 JO 40 

PLASTIC M.C. u:uo 
I • I 

10 20 JO 40 
i i I ~ ~ S ! ~ i 
~ i I ; [ ~ ! 1 i 
~~!~!!ii; 
: : : : : : : : : 

111 PERDT eMJll.s 
20 40 ~ 00 

• PEJm(T SAt{)e 
20 40 ~ &:) 

A PmCEMr SU OR fH'.S £ 
20 40 60 80 

+CRru«, ICE~+ 
20 40 ~ 00 

.... +••••t-•••-l••••+••••i .. ••t••••t••••l .... +••n ••••+•• 00~ •••-t•-•( .. ••t••••+••••f.•--l••••<,•u• 

'? -::c 
li: w 
0 

0.0 

20.0 

i i i i ! i i Ii i i i i i i 11 i ~0 

••nl ... J ... ~•0 •lo••t•u LUJ uutue; ••o •u~loot•~• ~+nj ~u.Lu.l ... J uc L~ .. .t .... ~ 

____ I ___ I __ I ____ I ____ I_ I __ ! ____ !.__ I ________ I ____ I __ ! ___ I ___I ___ I __ I ___ I ___ I ____ -24
·
0 

1111 ! 1111 11 ! l 11 ! 11 :2a0 
LOGGED BY: BCf COMPUJOO DEPTH: 11.9 m 
RE.VtEWID BY: COMPLETE: 94/04/23 
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VANOORDA WASTE ROCK CONTANMOO FJCIUTY OORE110LE NO: GW94-03 
MONrrORING VIEll. lNSTN.!Alffi DRll.1: CME 750 - HOU.OW SIDI AUGERS PROJECT NO: 0201-11365 

WNGURDA MINE SOL FARO. YU<ON UfM ZONE: 8 N6910306.67 E589020.49 illVATION: 11 (m) 1, \1- i1 o ; 
SAMPlE TYPE GRAD ~ IL] NO RECOVERY l)(I SfH{)MO PEN. 8 75 mm SPLIT SP. UI J CRREl BARREL CORE --------.1 11.SIANOAPD ~ Iii • PERCOO' CRNB..11 
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CUENT: Pfll.Y CONSTRUCTION LID. BOREHOLE NO: GW94-04 
MOMTORIM3 WUl. INSfAUATION DRIU.: CME 750 - HOU.OW SIEM AUGERS PROJECT NO: 0201-11365 

V#&OOROA MINE SHL fAAO, 'YU<ON UTM ZOOE: 8 N6910310.05 £599261.93 ElEVATkl4: ~ (m) 
SAMPLE 1YPE )IGRAB SAMA£ [ZJ NO RECOVERY STANDARD PEN. B 75 rm SPUT SP. nll CRREl. IWffl. ........... CORE.;......_-...........J 

.. 1.0 

-6.0 

SOIL 
DESCRIPTION 

:i SILT (TILL) - gravelly, S<1ndy, trace of 

. 

" . ' 
1 .f 

t 
.. ·, 

.f 

:i • 

clay, roodway fill material 

- hole sloughed to 4.5 m - switched to 
hollow stem augers 

- less grovel content higher moisture 
content 

- harder driling 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 
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LOGGED BY: BCf COMPlE110N DEPTH: 14.1 m 
REVIEWED BY: COMPL[f[: 94/04/25 
fiq. No: Poqe 1 of 2 



CUOO: PfllY CONSTRUCTION LID. OOREHOU: NO: GW94-04 
ORIU.: CME 750 - OOU.OW SIDA AUGERS PROJECT NO: 0201-11 JtiS 

VANGORDA MINE SOL fMO, YU<ON UIM ZOOE: 8 N6910310.05 £599261.9:S El.EVATIOO: ~) \ll~4,i~ 

SAMPLE TYPE GRAB SAMP!.E 

-1Ul 

-12.0 

-13.0 

-1SJ) 

-16.0 

... ,ao 

-

19.0 

20.0 

= 
---

SOIL 
DESCRIPTION 

-- soft spot (0.15 m) 

- grinding rock 

- finish drllf ng toooy <1t 1900 hrs 
- continue oo 94/0+/24 al 0800 hrs 
- very dusty dry bll, very hard 
- very hard drilling 
- broktf down from 1030 - 1630 hrs 

-- W<rter ot 13.9 m depth measured on 
94/05/03 

- verv hard tm with some ohvlfite 
ENO OF BOREHOLE 
MOITTORING WELL INSTALLATION 

- 0.15 m send layer on bottom 
- 1.5 m screen+ 14 m, 50 mm NC pipe 
- 9~ bogs sand to 9.0 m below grode 
- 1 bog bentonite to 8.3 m 
- mixed 4 bo9s grout + 45 got water 
- instolled protective casing + endcop 
- top of PVC 0.69 m above ground 

EBA Engineering Consultants Ltd~ 
Whitehorse, Yukon 

CRREl. ~ Hft CORE 
BPERCEMT GlWIB........_e ___ -1 

20 40 60 00 
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i I l ! ! ! I i I l I i ! ! l i ! 1 ~so.a 
: : : : : : : : : ; : : : : : : : : 

••••+••••( .. •4•-+•-•i-••••u•o( ooi•u+•••• ••••+••u(.•••-i••••( ••••i•u•4,••••(••• i••••+•••• 
: ! ! : : : : : ! : : : : : : : ! ! ~ 
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0 
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.... !····! ... !-··!·· !--· !·· .. ! ···-!--··!···· .... ! .... ! .. + .. ! ... -!--··!····! ... !····! .... -54 0 
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.... l .. J ... i.. .. 1 ... .L .. t.J .. .J. ... l ........ 1 ... .1 ... L..3 .. .J. ... 1 .. ..l ... 1 .... 1 .... - 62.0 
i ~ I ~ 1 1 ~ 1 I i i I I i 1 i t I .. 

.... ! .... ! ... ! .... ! .... ! .... ! .... [ .... ; .... \ ........ ! .... ! ... (.! ..... 1 .... ! .... [ ... / .... J .... ~ 64.0 

i i i i i i i i i i i. i i i i i i i 
LOGGED BY: BCf COMPU.JION OEPTlt: 14.1 m 
REVIE.WED BY: COMPlfTf; 94/04/25 
fig. No: Poqe 2 of 2 



CLIENT: PEU.Y CONSlRUCTION LID. 
MONITORING WEU. INSTAlLAllON DRIU! CME 750 - HOllCM' STEM AUGERS PROJECT NO: 0201-11365 

VANGORDA MINE SITL FARO. YUKON lJfM ZOOE: 8 N6910J96.14 E589083.39 ELEVATION: U08ffl (m) l\Oo.q l ~ 
SAMPLE 1YPE GRAB SAMPt.E [71 NO RECOVERY (xJ STftNDARD PEN. t:::i 75 mm SPUT SP. CRRE1. &\RREl. CORE 

u.u 

... 

-4.0 

-5.0 

-G.O = ------ -
'- 7JJ 

SOIL 
DESCRIPTION 

: \ORGANICS AND S!lT - some moss, some roots, 
• • some snow cover -l 

4 ;, SILT (TILL) - some grave~ some sond, 

4 

0 

troce of day, stiff, low pi<lstic, 
fine groined S'1nds, moist to wet 
greyish brown 

i .1 - water at 2.0 m depth measured after 
t- 5 hrs _ 

SANO ANO GRAVE.. - trace of silt loose • 
fine groined. subrounded to sub­

lll!ISWfOARO~!I 
iO 20 30 40 

PLASTIC M.C. llQUII} 

I • I 
10 20 .30 40 

........................ "' ............. ... .. . . .. . .. .. . .. .. . . .... ~ .. .,_ .. .. 

.......... ,0. ... 

: : : : : : : : : .................. .. . .. ... .. ... .. . .. .. .. .. ... .. ... .. . . ... . .. . ... .. .. ... .. 

11111 PffiCEHI' CRAIEl..11111 
20 40 60 80 

o PERCENT SANDe -e-
20 40 60 80 -

A PERCENT SU OR Fm A [i: 
20 40 00 80 w 

+CROONO ICE~+ 0 

20 40 60 80 
u.u 

onauror. domD. brown 

11 gu]~~::~~= "TTFl"Tf TITTrIT1Trrr~:: 
[/ 

! ~ - grinding rock 

!I 11 ~ ~;:~::ri~ sub- --~-rTri-·rr·rrTrnlrrtT:~:: 
I I :~:: ~=~~som~ does 111111111 111111111 •22.0 
~: 
~: 
~· ~: 
~· ~: 

i.- B~O •: 

"9~ l! li ;~j·is~k··································································· :1::t:J::::i]::::1::1r[ ::::IJ:::l::::l]::::t::rr::[: ZB.O 

~ d -rrklre silt-bl(, some excesswe I 1.1 i I I i 11 I i I i i I 11 I . ~o 

10.0 ~ ;; I _ ;;r:: ccld, possib~ --TTTTTTTTT--"TTTTTTlTr m 

EBA Engineering Consultants Ltd. 
Whltehorsej Yukon 

LOGGED BY: OCf COMPLETION DEPTH: 15.4 m 
RE.VIEWED BY: COMPl.fil: 94/04/21 
F1q. No: Po® 1 of 2 



CLIENT: PfilY CONSTRUCTION LlD. BOROIOLE NO: GW94-05 
DRILL: CME 750 - HOU.OW SIDA AUGERS PROJECT NO: 0201-11365 

VANGOROA MINE SITL FARO. YU<ON UTM ZOOE: 8 N6910J96.14 E589083.39 ---1...---
SAMPLE TYPE 

u.o 

12.0 

11.0 

14.0 

1S.O 

16-0 

17.0 

18.0 

19.0 

20.0 

SOIL 
DESCRIPTION 

- stiffer. some grinding rock 
- hard dnlliing 
- grinding rock 

- some hard and soft layers 

- more very stiff tm in sample 
- sample is quite warm 

- softer ·drilling 

ENO OF BOREHOLE 
NOTE: 

- 5 m of water in hole at 1100 hrs 
- 10~4 m water in hole of 1140 hrs 

MONITORING WEil lNSTAUATION 
- 0.15 m sand layer oo bottom of hole 
- 1 ~5 m screen+ 15.2 m, 50 mm P\>t pipe 
- 26 bogs sand to 5.2 m below grade 
- some slough over sond (2 m) 
- 1 bag bentonite from 3.2 - 25 m 
- mixed 2 bogs grout + 25 gal. water 
- install protective casinq + endcap 
- top of PVC 0.76 m above ground 

EBA Engineering Consultants Ltd. 
Whitehorse, Yukon 

75 mm SPLIT SP. 
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.o 
LOGGED BY: BCF 

fi No: 2 of 2 



Steffen Robertson and Kirsten 

December 1994 

Groundwater Investigation North Fork of Rose Creek 

Report No. A114101 



Al 14101 .. Faro Groundwater Investigation 

TABLE3.1 

Summary of Lithology and Hydraulic Conductivities of the Plezometrlc Screened Intervals 

BH94-09 I 3744 I 226825401 X 919985 I 0.42 I U:10.42 m.68 3632.74 94111/20 125 180 OIL BIOT SCHIST tc 
150 110 OILB!OT SCHIST 1C 4.5B--OS 

BH94-10 : I 3621 

1
22682240! 1919950 I :u:z I 121.12 24.o7 :mus 941111.11 140 11!0 CHLBIOT SCHIST 1C 

1.82 182.82 24.07 ~mus 94/11/21 80 120 CHI.. BIOT SCHIST 1C 
61 93 MErABASrm 1F 1.SB-04 
95 120 CHI.BIOT SCHIST IC U:s-04 
132 152 CHLBIOT SCHIST IC 2.0E-04 

BH94-1l I 3115 122 682 ,so I 1 si20 3os I 0.67 I- rno.6i-ro9.os 3596.S9 941w21 I 160 1so I CHI. BtOT SCHIST tC 
15 105 DiORrl"B lOB 5.6&06 
103 133 CHt. BIOT SCHIST lC 1.6B-OS 

BH94-15 A 

I 
3869 I 22 683 915 I 1919 980 I 0.69 

I 
45.69 

I 
10.69 3859.00 !M/11121 110 

45 I QUARTZ DIORITB IOD 
B 0.00 200.00 10.20 3851.UO 94/11122 100 182 QUARTZ DIOR.rm !OD 
C 0.69 345.69 10.96 38S8.13 94111/22 235 345 QUARTZ DIORrra lOD 

n 9!! QUARTZ DIORITB 100 1..5&-06 
302 321 IOUAR.TZ DIORITB 100 l.OE-06 

BH94-l6 

~ I 
3809 r683710

1

1919145

1 

0.66 

I 
15.66 

I 
:W.H 3185.JS 94/1lfl7 NC- 15 cm. BIOT SCHIST 1C 

0.49 200.49 23.98 3185.52 94/11fl7 JOO 200 CHI.. !HOT SCHIST lC 
0.33 280.33 24.01 3185.32 94/lln:7 23S 280 CH1. BlOT SCHIST IC 

14 49 ORAPHmCmnura lD 2.lE-06 
so 80 CHt. BIOT SCHIST 1C 8.9:&-07 
192 :m CHt. BYOT SCHIST 1C 6.16-06 

• . I . 
AUGER. 

BOMHOL! PIBZO. 
BH94-05 3597 22681705 1919940 :us -- - 28.28 - . -· i.82 ~ 3591.46 ~ 94110/25 18 25 COBBLBS •UE-04 

BH94-06 3502 22681965 1919960 2.62 %U2 U.78 :m2.u 94110/25 14 20.5 SANDYORAVEL UlB-04 

BH94-07 A 3623 22682260 1920080 1.$6 31.56 11,42 3608.14 94/tW 22 29 COBBLES 1.2.B-04 
D 3.28 24.28 18.50 3607.78 9411MS U, 21 SAND 1.ffl-03. 

BH94-08 3683 22682410 1920120 2.59 70.09 54.45 363U4 94111tn S6 67.S SCHIST 1C 1.m.otS 

BH94-12 A 3195 22683950 1922150 l.19 1119 6.79 3190.40 94/U/19 l 10 wutbored SCHIST 1C 5.38,,,04 

B 2.56 29.56 G.79 3190.11 94/U/19 18 25 SCHIST 1C 1.4~ 

BH94-13 A 3896 22684839 1922060 1.34 13.U 10.43 3886.91 94/11121 4.5 12.$ SANDY OR.A VEL no test wen 
B 2.23 29.23 11.41 3886.n WXMl HU 27 SCHIST 1C OOUlattabt! 

BH94-14 A 3797 22683155 1921510 0.62 21.12 11.02 3786.60 swum 13.5 20.S weathm,d QR1Z DIORI'IE 10D 1.2.E-OS 00 
B 2.72 ~~33.22 __ u.s m5.® 94111/19 z:u 30.5 __ ~ARTZ DIPRrm ______ tOP . _ 1.ls.-05 __ @) 

Notes: 
1. NC- Plltet Zone not completed because water ln open borehole trozc 1.5 feet below ground elevation. 
2, R ,. Rlliog Head Test or Ball Down Test 

F • Falling Head Test or !njecdon Slug Test 



FARO SEEPAGE HMSTIGATION NML RANGE MINING CORPORATION OORDm NO: BH-05 
MONITORING Wfil INSTAUATION DRU: CME 750 - HOLLOW STEM AUGERS PROJECT NO: Ai14101 
FARO MINE SITT:. FARO, YUKON UTM ZONE: 8 N 22 681 705 E 1 919 940 ill\lAllON: 3597~00 (ft) 
SAMPLE lYPE -W.El-SAMPl.E----.=[Z)::;:-TRmNE---CtJT'NCS_..__[ZJ=-SP-T----.§~NO-RE_COVE_RY_--.i[]D:::;:;,:;-'Mtl.__CAStN_G_----;==.-NQ.;....,;_CORE __ ~ 

w - 0... - ~ --
~ 

w 
_J 
0... 

w 
~ 0 

0 
z: 
w 
_J 
a_ 

~ 

-z -..,.. 
t-a_ 
U') 

BSPT {blows' 1T~ 
20 40 

I i i I 11 i I I 

. ·l···l···l·Tfl···l·+I··· 
·Trrrrrrrr 
··· r-r-·1···1···1 ··rr· r .. r-. 

0 z 
N 
~ 

~ 
:::l 
0 
VJ 

5 TTlTll n··r O.OB 

·T rrr1·rrTr 

4 J2 

5 45 

6 j8 

···1···1···t···t···t···1···t-1···t··· 
~ ~ ~ i ~ "[ [ [ l 

··rrrrrrrrr 
.. , .. rTTTT1 Tr 
···1···1·r1···1··r1···1···1··· 

··· rr1···1 ···1 .. -i ··r·r·1··· 
.... t··t··t··t··t···~···t··1···r--· 

l ~ i i1d j ~ l ! 
E~~~~E~[~ 

.. l ... i .. l.iJ.1 ... 1 ... IJ. o.oo 

1111 I i 11 I 

··rrr1···1··1Trr 
··rrrrrrrrr ... rr·r1· .. 1··1··rrT·· 

: : : : : : : : : : : . : : : ... : .. 

_J 
0 
OJ 
~ u 

(I) ~ ::) 
...J 
0 en 

SM 

GEOLOGIC 
DESCRIPTION 

GRAVELLY SAND - some cobble sized stones, 
loose, (damp) 

S1L1Y SANO - brown, some organics ond 
some rust brown woter staining. 

- (wet} 

SANDY GRAVEL - dork brown, subrounded 
grovel, mecfium groined sand. 

- color cllonges to rust brown 

ORLUNG: encoootered oond tense gradin<J 
to o sandy grovel wiTh depth. 

LOGGED BY: GRB BERTSON AND KIRSTEN REV1EWED BY: PMH 
Fi . No: A-1 

ADDITIONAL 

COMMENTS 

STATIC WATER LEVEL 
It PIEZOMEIER BH-05 
O 3591.46 ft ~TION 
ON ocroBER 25. 1994. 

2 ......... 
z 
0 
i= 

~ 
.....J w 

COMPLEOON DEPTH: 25.5 ft 

1 of 2 



»Ml RANGE MINING CORPORATION OOREHOlf NO: BH-05 
MONfrORING Wfil INSTALLATION DRU: CME 750 - HOU.OW STEM AUGERS PROJECT NO: A 114101 
FARO MINE SIT[. FARO, YUKON 
SAMPLE: 1YPE CRAB SAMPi.E 

UTIJ ZONE: 8 N 22 681 705 E 1 919 940 B.EVAllON: 3597.00 (ft) 
[ZJ 1RCONE curNGS [gl SPT -NO-RECOVERY----;=;DJ]~t,ft//-~----.=..=;....;.NO_;..CORE __ ~ 

-z .......... 
~ 
V') 

7 28 

u z: 
N 
~ 

g;: 
::i 

II SPT {blows ' 12") i!I 
0 
(/) 

20 40 80 

11111 I 111 

···1···1·,···1····1T·r·1·1··· 0.05 

---i--1---1···1--·f -1---1---1---1··· 

···-i·--1-TT··r---i-··1--T··r··· 

::::lilf 1·lr1::: 
·-1~~-·r-r·· ~ .. ~--1--·1· .. ~ ... 

1 ! ~ ~ I ~ ! I ! 
···1····~-·t···t···!····~···1····~···t··· 
~~~~!~![! 

···1-·1··r··r··1·-1···1·-1-·r··· 
i i ! ~ ~ i i ~ ! 

::.1::. ::::1J:::1 -·1.:·r:1:::1.:: 

···rr1·--1--1·Tr-·1···1··· 

"TTrlTTTTr 
··· 1··· 1··· 1 ···1 ···1 ···1··· 1··· 1··· 1 ··· 

::: :::: 1::r:1 :::i::·1 :: 1::: 1:::1 ::: 

···n··r1···n··1···1·--1··· 
···i··+··t··t· .. 1 .. ··i· .. i···i···t··· 

I I i i l 11 I t 
: : : : : : : : : 

.. T r-rTT"TTTr· 
i i i i i ! ! ! ~ : . : : .. : : . 

_J 

0 ro 
u :::e 

~ if) 
:::) 

-.I 

0 
(I) 

GEOLOGIC 
DESCRIPTION 

- medium groined sondy grovel 

ORUING: encountered cobbles 

om Of OOREHOLE: cobbles blocked the 
progress of dnlfing end SPT sampring 

MONITORING Wfil INSTAU.ATION 
- 0.5 ft sond layer on bottom 
- 5 ft screen + 2J.3 ft: of 211 PVC pipe 
- 3 bogs sand to 18 ft below grode 
- 1 bog bentonite chips to 15 ft 
- backfill borehole with dril cuttings 
- mtol friction (sfip off) endcop 
- Top of PvC 3.3 ft above gnxmd 

U>GGED BY: GRB STEFFEN, ROBERTSON AND KIRSTEN REViEWED BY; PMH 
Fi . No: A-1 

ADDITIONAL 

COMMENTS 

: - : f~ tf.AO 1£Sf RESULT 
: - : k = 4AE-o4 cm/sec 

COUPLEOON OEP1H: 25.5 ft 

2 of 2 



FARO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORATION OOREHOlE NO: BH-06 
MONrfORING WELL INSTAU.ATION DRU: CME 750 - HOLLOW STEM AUGERS PROJECT NO: A.114101 
FARO MINE SflL FARO, YUKON UTM ZONE: 8 N 22 681 965 E 1 919 960 ELEVATION: 3602.00 (fl) e-------==------=:;------SAM P LE TYPE GRAB SAMPLE [ZI TRK;ONE curNGS SPT E3 NO RECOVERY K#I C4.SING m NO CORE 

;...._----===--,--,--,--==,:..-----=-----=-.---,-----==----r---1 
w 

0 - a... .::: ~ z: -- :z: 
:I: w w -.,-

...J 15:: E: _J a.. Q_ 

~ 
(f) w ~ a '75 

1111 SPT {b!O'«S ' 12") 1111 
20 ~ 80 

Consul.tin 

<..) 
z 
N 
~ u 
! V) 

:::> 
~ 
:::J 
0 
(/') 

...J 
0 ro 
~ 
[ri 
....I 

0 
Vl 

GEOLOGIC 
DESCRIPTION 

GRAVELLY SAND - Brown, olluviol outwash 
- mcrterkll, medium to coarse grained 

oond. medium grained grovel. looset 
(d<!mp). 

- some rust brown wcter staining. 

: : : SANO - clean, grey, medium groined._ some 
organics, ootive material. 

ADDITIONAL 

COMMENTS 

DRUING: encountered cobble seom. BOOONrrE CHIP SEAL 

DRLLING: encountered interbedded gravelly 
sand and coorse groined oond 

: .. • DRILLING: encountered sand lense. 
ORUING: encountered dense sandy grovel. 

- : FAWNG I-OD Tf5r 1£.SULT 
• k = 1.0E-M cm/sec 

LOGGED BY: GR8 N AND KIRSTEN COMPLETION DEPTH: 21.0 ft 
Rf.VIEWED BY: PMH 
Fi . No: A-2 1 of 2 



FMO SEEPAGE INVESTIGATION ANVIL RANGE MINING CORPORAllON 
UONffORING WEil INSTAf.l.ATION DRU.: CME 750 - HOU.OW STEM AUGERS 
FARO MINE SITT:. FARO, YUKON UTM ZONE: 8 N 22 681 965 E 1 919 960 

,--------.-----.......__, 
SAMPLE TYPE CRAB SAMPLE [Zj TRWNE curNCS SPT § NO RECOV"t.RY 

aSPT (blows / 12")11 
20 40 60 80 

GEOLOGIC 
DESCRIPTION 

END OF BOREHOLE: cobbles bk>cked the 
progress of dnlfing. 

MONITORING WELL INSTALLATION 
- 0.5 ft oond layer on bottom 

OOREOOLE NO: BH-06 
PROJECT NO: A 114101 
ELE.VATION: 3602.00 (ft) 

Ktf C'A5ING NO CORE 

ADDITIONAL 

COMMENTS 

111111111 

---1--- i---i ---i ---1---1---1--- i---1---

- 5 ft screen + 18.12 ft of 211 PVC pipe 

Tr-rn-rl--rr 

__ I_ I_I_-_I _I ___ I ___ I ___ I ___ I __ 

111111111 ··rrrrrrrrr 
TTTlTTrrr 
~111~:Jl[i]~ 
··· 1··· 1···1···1 ···1···r-·1··· 1···1··· 

·--rrrrrrrrr 
lllllllil 

---1--- i--1---i --1 --L \·1·-i--
.... j ..•• ; .•• 4- ... i---·(···-i---···--·i---···· 

--- 1--- i---1 ---i ---1 ---1-- i--- 1---1---

- 4 bags sand to 14 ft below grade 
- 1 bag bentonite chips to 11.5 ft 
- bock.fill borehole with dril cuttings 
- mtol friction (slip off) endcop 
- Top PVC 2.62 ft above ground 

STEFFEN, ROBERTSON AND KIRSTEN REVIEWED BY: PMH 
Fi • No: A-2 

COMPLEOON DEPlH: 21.0 ft 

2 of 2 



FMO SEEPAGE INVESTIGATION NML RANGE MtNiNG CORPORATION OOROru NO: BH-07 
MONfl'ORIHG Will INSTAU.ATION DRU: CME 750 - HOLLOW STEM AUGERS PROJECT NO: A114101 
FARO MINE SIT~ FARO, YUKON UTM ZONE: 8 N 22 682 260 E 1 920 080 ELEVATION: 3623.00 (ft) 

-.;;...,,..-----.1 

SNAPLE lYP[ GRAB SAMPl£ lZJ TRKX>N£ CUrNGS SPf § NO RECOVERY (]] ttN C'A5ING NO CORE 

-~ -::c 
ti: w 
0 

------==-r---..---.--:r==-.-.----=-----=r=---r-y----==----------1 
u.J 
0.. 

~ 
w a: 
~ 

c75 
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GEOLOGIC 
DESCRIPTION 

GRAVEU..Y SANO - brown gravel-sand-silt 
mixture, foose 1 occasioool cobble 
sized stones. {dry} . 

- some organics. change in color lo rust 
brown, (damp). 

- onguklr to subroonded grovel, (moist). 

• • •• SANO - reddish brown. medium grained. 
• • medium dense. 

s« .. 

lOOGED BY: GR8 STEFFEN, ROBERTSON AND KIRSTEN REVIEWED BY: PMH 
Fi . No: A-3 

ADDITIONAL 

COMMENTS 

:: ~ \Wm too.. 
:: IN AEZOEER lli--o7A 
:: 9 5600.14 fl D..E.V#nON 
:• OH DC'f00ER 25. 1994-. 
:: SWiC WIJcR too.. 

• :: IN AEmEER !iff-o78 
. - ·= • !IW'.18 ft. m.vmoN 
: - :: QM CClOOER 25, 1994. . -.· 
(\ DIILMRGSOIH7A) 
: - :: OOI..OIWXJ 10--20 5.00 (00--076) . -.. 
0 -: : - :• . . . . - ... 
: - :: flt.UNG tl£iO n:s'f ~T 
: - :: k m 1.2E-04- M/f!A,C 
e - •: :• .. 

2 -z 
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~ 
Gi 
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MONITORING WELL INSTM.1.ATION DRU: CME 750 - HOU.OW STEM AUGERS PROJECT NO: A 114101 
MINE SITE. FARO, YUKON UTM ZONE: 8 N 22 682 260 E 1 920 080 ELE.VA.llON: 362.:too (ft) 

SM4PLE lYPE CRAB SAMPLE [ZI TRm£ CUrNCS [X} SPT § NO R£COV£m' (]]J HN CA.S1NG NQ CORE 
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GEOLOGIC 
DESCRIPTION 

DRIWNG: encountered cobble seom, 
or dense but highly weathered bedrock; 
air rototy triamed through seam, ond 
deaned out borehole with hollow stem ~~ 

ooger. ~~ 

TRICONE CUTTINGS: reddish brown? ext 
weathered phynitic bedrock. 

ENO OF BOREHOLE: Could oot pr~ any 
further with the air-rotary tricone or 

MONITORING WEll. INSTAUATION BH-07A 
- 1.0 ft sand and slough on bottom 
- 5 ft screen + 26.56 ft of 211 PVC pi 
- 3 bogs oon<i to 22 ft below grade 
- 1 bog bentonft:e <:hips to 20 ft 
- bockfll borehole with dn11 cuttings 
- instoH friction (sf1p off) endoop 
- Top of P\4: 2.56 ft above ground 

MONITORING WEll. lNSTAllATION BH-07B 
- 0.5 ft sand· layer on bottom 
- 5 ft screen + 19.28 ft of 2• PVC pip 
- 4 bogs sand to 14 ft below 9rode 
- 1 bog bentonite chips to 11 It 
- oodcfil borehole with dn1t cuffiigs 
- install friction (sfip off) endoop 
- Top of~ 3.28 ft above ground 

:• 
:: .. 

lOOGED BY: GRB STEFFEN, ROBERTSON AND KIRSTEN REVlE.WED BY: PMH 
Fi • No: A-3 

m 

ADDITIONAL 

COMMENTS 

COMPLE.TION DEPTH: 30.0 ft 
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FARO SEEPAGE IM:STIGAT'Dt NML RANGE M1NING CORPORA110N 
MOMTORING Will. INSTAUATION DRU: BOnE OIL 3500 - NO DIAMOND CORE 
FARO MIN[ SIT[. FARO, YUKON UTM ZONE: 8 H 22 682 540 E 1 919 985 
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GEOLOGIC 
DESCRIPTION 

lRICONED ANO CASED TO 48 FT 

HORNBLENDE Bl011TE DIORITE - tighly 
weothered1 orange rust colored 
(oxidized) (origiooly grey color) 
VERY BROKEN UP CORE, surfoce water 
would h<lve no trouble percolating 
through this rock type. A LOT OF 
MISSING CORE h<ficotive of lots of B+ 
sand and day. CHUNKS OF BffiROCK 
themselves ore foirly hard but so 
weathered th<rl: they cxm be pried apart 
by h<lnd • 

8-

STEFFEN, ROBERTSON D KIRSTEN LOGGED BY: GRB 
RE.\1EWED BY: PMH 
Fi . No: A-8 

OOREiru NO: BH-09 
PROJECT NO: A 114101 
lli.VA110N: 3U4.00 (ft) 

ADDITIONAL 

COMMENTS 

1 of J 



FARO SEEPAGE INVESTIGATION NML RANGE MINING CORPORATION 
MOfflfORfNG WELL INSTAUATION DRU: BOnE OIL 3500 - NO DIAMOND CORE 
FAAO MINE SITT:. FARO, YUKON UTM ZONE: 8 N 22 682 540 E 1 919 985 

SAMPLE lYPE GRAB SAMPLE . [ZI TRtcON£ curNGS ~ SPT § NO RECOVERY 
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~ GEOLOGIC 0:: 
Ol 
4.. 

DESCRIPTION 0 

~ 
0:: 
(.!) 
w 
0 

HORNBLENDE Bt01lTE OIORITE 

B-

B 

GRADING OUT Of THE OXIDIZED ZONE - colour 
• I 

clmngmg from orange to croomy grey. 

A 

B-

.. J..l. .. l .... ! . ..!. .. L.J ... LL. FAULTZONE - MISSING ENTIRE lENGlH Of CORE A-

... .1 .. ) ... .\ .... l .... ;..j. · .. i .... ~ ... J.... HI CHLORITIC Bt011Tt SCHIST - dork olive 
····t-.. r··t···r··t-··l··-~·-·t···i··· green to black colour, some andulusite 

:::iti:I:EI:Lrb::: ::: ~t: ;;u:!;;~~t 

.... i ... J .. i··i····i .... ; .... i ..•. i ..... i.... II HI 

::+L!::::\-:J :::l: l:\::-h 
1
:: :: 

the surface. have a oorrow separation, 
and ore only sfightly rough. 

- HOWE.VER. HIGHLY FRACTURED AND BROKEN 
UP BY DRIWNG; most of the fractures 
or drilbreaks are along biotile 
cleavage planes. 

"""'. REOOIERY &: RQD ore low but improve 
slightly with depth • 

B-

BERTSON AND KIRSTEN REVIEWED BY: PUH 
Fi • No: A-8 

OORDru NO: BH-09 
PROJECT NO: A 114101 
El.EVATION: 3744.00 (rt) 

{]]NW~ l)Joo CORE 

~ a::: 
Cl~ I-
~~ 0::: w 
~[j X: 

~ a.. 

ADDITIONAL 

COMMENTS 

STATIC WATER lE\'ll. 
Ii PIEZOMETER BH--09 
@ 3632.74 fl. ELEVATION 
ON N<MMBER 201 1994 • 

~ ..._ ...._ 
z g 
I-
< 
~ 
~ 

COMPLETION DEPTH: 180.0 ft 
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FARO SEEPAGE INVESTIGA~ NML RANGE MINING CORPORATION 
ORING WEU. INSTAflATION DRU: oom Ofl 3500 - NQ DIAMOOO CORE 

FARO MINE SITE. FARO, YUKON urn ZONE: 8 N 22 682 540 E 1 919 985 

SAMPLE lYPE GRA8 SAMPLE TRKXH: CUfNGS SPT E3 NO RECOVERY 
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GEOLOGIC .:t: ~ co - ~ 0:::: m 
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w ~ 20 40 60 60 ....J 

tfi 0 0 c'5 41RQO (%)• en 0:: 
C) 

20 40 60 80 LLJ a 
: : : : : : ! : : 

A-

c-

····+····•·-·•····<--··•···-l·· .. 1 .... , •••• "' .. Ill DI . '"' ................ .. 

- BELOW TI-[ WATER TABLE: core is 
slightly weathered end there is some 
evidence of water movement (staining), 
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BUT NO DEPOSITS ON FRACTURES OR JOtNTS 
SO SEEPAGE CANNOT BE DRAMATIC. 

ENO OF BOREHOLE: design depth attained • 
MONITORING WEU. INSTAU.ATION 

- clean. firm bedrock al bottom 
- 5 ft screen + 175A2 ft 3/4/' PVC pipe 
- 6 bogs sond to 125 ft below grade 
- mixed 10 bags grout + 100 gal. water 
- grouted to surface 
- insfoll copper slip off endcop and 

tape on with electrici<m's tdpe 
- fop of PVC 0.42 ft above ground 

B+ 

C 

c-

LOGGED BY: GRB STEFFEN, ROBERTSON AND KIRSTEN REVIEWED BY: PMH 
('t lol''nm

4 neers Fi • No: A-8 

BOREHOLE NO: BH-09 
PROJECT NO: A1H101 
ELEVA110N: 3744.00 (ft) 

NQ CORE 

'? 
~ 

Q::'. 

0~ ADDITIONAL ......... 
.- z ~~ c:: 0 
ti.I ~ti ~ COMMENTS ~ 0 

G'.:i <C 
a.. a: 

_J 
w 

PACKER TEST RESULT 
k = 4.5E--05 em/sec 

COMPLEOON DEP1lt 1 BO.O ft 
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FPRO SEEPAGE iNVESTIGATm ANVIL RANGE MINING CORPORATION OOREOOlE NO: BH-12 
MONITT>RlNG WELL INSTAU.A.TION DRU: CME 750 - HOLLOW STEM AUGERS PROJECT NO: A 1t4101 
FARO MIN[ 5nL FARO, YUKON UTM ZONE: 8 N 22 683 950 E 1 922 150 ElfVAllON: 3795.00 (ft) 
SAMPLE TYPE --SMRE---,,[Zl=;;-TRro£---curNGS-----p(gj'5i'""SPT------;.§~oo-RECOVERY ___ r'ii0DnM«_C6S!NG __ --,,[l]~N:......:Q CORE:..----1 
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GEOLOGIC 
DESCRIPTION 

GRAVELLY SANO - ight brown, medium 
groined. loose, {dry). 

- not oonsoidated enough to trioone. 

LOGGED BY: GR8 
RE.VIE.WED BY: PMH 
Fi . Noc A-5 

m 

ADDITIONAL 

COMMENTS 

COMPLETION OEP11t 27.0 ft 

1 of 2 



FARO SEEPAGE ltNESTIGATION ANVil RANGE MfHING CORPORA.MN BOREHOLE NO: BH-12 
MONITORING Will INSTALLATION DRU: CME 750 - HOLLOW STEM AUGERS PROJECT NO: A114101 
FAAO MINE SOL FARO, YUKON UTM ZONE: 8 N 22 683 950 E 1 922 150 El1VA110N: 3795Jl0 (ft) 
SAMPLE TYPE -GRAB-SAMPLE----.(2];:=::r-TRKX>NE--curNGS-~~=;;-SP-r ---;;;;;§=.-NO-RECOVERY----.(ill=;;:=;-'NW'--C'ASINC---~NO:....::OORE:...____-.1 
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GEOLOGIC 
DESCRIPTION 

ENO Of BOREH0l£: design depth of 15 ft 
into bedrock offoined. 

MONITORING Wfil ttSTAU.ATION BH-128 
- firm bedrock ot bottom 
- 5 ft screen + 2.4.56 fl. 2* PVC pipe 
- 2..5 bags sand to 18 ft below qrode 
- 1.5 bags bentonite dips to 10.5 ft 
- inst.a& friction (sfip off) endcop 
-Top of~ 2.56 ft above ground 

tAONffORING Wfil tfSTMJ.AUON BH-11.A 
- {15 ft Silica sand 00 bentonite seed 
- 5 ft screen + 7.19 ft 211 PVC pipe 
- 2.5 bags sand to J ft. below grnde 
- 0.5 bags bem:onil:e dips lo surface 
- instal friction (srip off) en<icap 
- Top of PVC 2.19 ft above ground 

i.OOGED BY: CR8 STEFFEN, ROBERTSON AND KIRSTEN REVIEWED BY: PMH 
Fi • No: A-5 

00 

ADDITIONAL 

COMMENTS 

COMPLE110N DEP1H: 27.0 ft 

2 of 2 



FARO MINE SOL FARO, YUKON ZONE: 8 N 22 684 830 E 1 92.2 060 ELE.VAllON: 3896.00 (ft) 
SAMPLE lYPE ;--CRAB-SAMPLE---.[Z)==;;-TRtCONE--curNGS_....._-..==[ZJ=rSPT-------;:§::::;:;.-HO-RECOVERf ___ 'i"TOOn"NW----~------.,.:;::;-::NO.....:.CORE __ ----1 

'-------==--r----r--,---,=::::..-----=-------=,=-....,..--r-----===-----.----l 

6 

iiiiliill 
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TTTrrrrrr 
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·--rrn1n-rr 
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... 1 ... 1 J[ .. l-l-l.-1 ... ! ·-
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::: I: :1 :r1 ::·1 :: I :::i :: i ::1 ~ 
···1··r1···1···1·rrn·· 

·-nrrrnrr 
·-i-1··rnTrr·1·· 

....J 
0 ro 

u :::ii: 
(/) (ii 
=> 

_J 

0 
U') 

OR 

GEOLOGIC 
DESCRIPTION 

VOLCANIC A.SH - ot 'l\ whl1e. 
ORGANIC SANO - ot tr\ metf1Um grained, 

bkJck. 
GAA\llli.Y SAND ... medium to rust brown1 

metfium groined sand, ongular to 
sub-mqular grovel, loose, (dry). 

- oome phylific grovel slices. 

- ooft. phyfdic scllisl 

LOGGED BY: GRB 
REViEWED BY: PMH 
Fi • No: A-6 

ADDITIONAL 

COMMENTS 

:: OOlM\OO ffl-20 ~ (BH-134) I lllllJ. antlG'. 0,U-131) 

i~ 

. li 
0 --· ... 
•: - :: 
: -:-... 
~: ~~ ~wmR too. 
: -:: IH~IIHJA 
• - -: • .5886.t1 It~ 

-~ - ~~ ~~t, 1ffl • 
: - :• IN~ 111-UB 
: - :: @ 3006.32 ft ~ 
: - :: 00 OCmR 23, 1994. 
: _; :: 
: -:: 

.,.: - :: 
: - :-. ...-: 
: -:-
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RING Will INSTAUATION 
FARO MINE SITE. FARO, YUKON 

SAMPLE lYPE GRAB S4.MPlE 

,,-,.., 
~ -:c 
ti: 
w 
0 

w 
0 a.. 

~ z 

~ w 
ct CL 

::::i: ~ c'5 
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---1--1--1---1 J---1-L i---i-

···1··r·1···r···1···1···1···1··r 

~1:~1 :: 1:~1 ~f II[I: 
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···1·rn··1··1···1··n·· 

TllT1Tn··-r· 
.. rr r., ... 1 rr·r-1·· 

: : : : : : : ! : 

STEFFEN, ROBERTSON 

NMl RANGE MINING CORPORATION 
DRU: CME 750 - HOtlOW STEM AUGERS 
UTM ZONE: 8 N 22 684 830 E 1 922 060 

GEOLOGIC 
DESCRIPTION 

ENO Of BOREHOLE: .desf9n depth of 15 ft 
into bedrock attained. 

MONITORING WEil ttSTM.IATION BH-138 
... flffll bedrock ot bottom 
- 5 ft ocrnen + 24.23 fl 2" PVC pipe 
- 3..5 bags sand to 18.5 fl below grade 
- mixed 0.75 bags grout+ 10 gal waler 
- grouted to 16.0 ft. below grode 
- bockfil borehole with dril cuttings 
- instal friction. (sfip off) endcap 
- fop of Pvt 2.23 ft a~ ground 

MONITORING WE1.l. ~STALI.ATION BH-1 'JA 
- 0.5 ft sand toyer on bottom 
- 5 ft ocrnen + 8.84 ft 2" PVC pipe 
- 2.5 bags sand to 4.5 ft: below grade 
- oockfil with drill cuttings fo 1.5 ft 
- mixed 0.5 ba<jS grout + 7 gel. WCff.t=r 
- grouted to surface 
- instal friclion (sfip off) endcap 
- Top of Pvt: 1.34 ft above ground 

LOGGED BY: GRB D KIRSTEN REVIEWED BY: PMH 
Fi. No: A-6 

OORoru NO: BH-13 
PROJECT NO: A1 H101 
ELEVATION: 3896.00 (ft) 

NO CORE 

ADDITIONAL 

COMMENTS 

COMPLETION OEP1H: 27.0 ft 



»Ml RANGE MINING CORPORATION OOREHOLE NO: BH-14 
WUL INSTAllATION DRU: CME 750 - HOU.OW STEM AUGERS PROJECT NO: A 114101 

FMO MIN[ SITE: FARO, YUKON UTM ZONE: 8 N 22 683 155 E 1 921 510 illVAllON: 379Hl0 (ft) 
~---~=---------===-----==-------;;::;:;:,,~------::=-...::....;.----I 

SAMPLE lYPE GRAB SAMPLE [ZJ mm£ curnGS SPT NO RECiMRf Nf/ C£SCNG [I] NO CORE 

0 _J z: 
N 0 co 
~ u ~ 
I (.() (n 

::> 
~ _J 

::l 0 0 (.() 
(() 

OR 

GEOLOGIC 
DESCRIPTION 

ORGANIC MATIER - to 211 

VOLCANIC ASH - to 6tt 
GAAVEllY SANO - darl:: browt\ medium grained 

loose ro medium ~ty! (moist). 

- (dry) 

- weathered ~k, not coosolidoted 
enough to air-rotary tricooe. 

EN LOGGED BY: GRB 
RE.VIEWED BY: PMH 

• No: A-7 

ADDITIONAL 

COMMENTS 

COMPlEOON OEP1H: 30.5 ft 

1 of 2 



FARO SEEPAGE INVESTIGATI<ll ANVIL RANGE MINING CORPORATION- OORDru NO: BH-14 
MONffORING Will INSTAUATION DRU: CME 750 - HOLLOW SIDA AUGERS PROJECT NO: Al 14101 
FARO MINE~ FARO, YUKON UTM ZONE: 8 N 22 683 155 E 1 921 510 ELEVATION: 3797.00 (ft) 

------==----......_--i:::=;;-------===------=.-'----------........... ----1 
SAMPLE lYPE GRAB SAMPLE IZI 1RKX)NE curNGS [g] SPT NO RECOVER'( [ID NW ~ NO CORE 

GEOLOGIC 
DESCRIPTION 

ENO OF BOREHOLE: design depth cf 30 ft 
attained. 

MONfTORING WB.l lNSfALLATION 8H-14B 
- firm bedrock at bottom 
- 5 ft screen t 28.22 ft 2" ~ pipe 
- 3 bags s,and lo 23.5 ft below grade 
- 1 bag bentooiie clips to 21 ft 
- mta1 friclioo (s&p off) eoocap 
- Top of PVC 2..72 ft above !round 

MONITORING WflL INSrAUA110N BH-14A 
- M ft stloo sand oo bentooile seof 
- 5 ft screen t 16.12 ft T ~ pipe 
- 4 bags SGM lo 13.5 ft below grade 
- 1 bag bentooile chips to 10.S ft 
- bacldil bcrehcle with dml cuttings 
- mtal flush th~ endcap 
- Top of p,/C 0.62 ft @bove ground 

N AND KIRSTEN REVIEWED BY: PMH 
Fi • No: A-7 

ADDITIONAL 

COMMENTS 

lllllL_ 10-H~ -
:::::::: 

•:•:•:•: k "" 1.1£--05 ffll/ste 

t~t 

i!ilill 

COMPL.£T10N OEP1H: 30.5 ft 

2 of 2 



Piteau Resources Inc. 

June 23, 1995 

Current Groundwater in the Southeast Walls of Grum Pit 

File No. 1327 



TABLE I 
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 1290.26 1288.98 1291.90 #NIA 1257.64 1291.26 #NIA #NIA #NIA #NIA #NIA #N/A #NIA 
13...Jul-92 1266.56 1289.47 1288.34 1291.14 #NIA 1258.92 1290.49 #NIA #NIA #NIA #NIA #NIA #NIA #NIA 

16..Jul-92 1268.69 1290.69 1290.29 1291.90 #NIA 1259.41 1291.44 #NIA #NIA 

I 

#NIA #NIA #NIA #NIA #N/A 

20...Jul-92 1265.19 1288.86 1287.76 1290.47 #NIA 1262.09 1289.82 #NIA #NIA #N/A #NIA #N/A #N/A #NIA 

25-Ju!-92 1263.97 1288.00 1287.06 1289.58 #NIA 1247.37 1288.97' #NIA #NIA #NIA #NIA #NIA #NIA #NIA 

27..Jul-92 1262.78 1286.84 1285.93 1288.58 #NIA 1234.88 1286.93 #NIA #NIA #N/A #NIA #N/A #NIA #NIA 

31~Jul~92 1261.10 1285.53 1284.53 1287.21 #NIA 1232.59 1285.65 #NIA #NIA I #N/A #NIA #N/A #NIA #NIA 

3-Aug-92 1259.89 1284.50 1283.46 1286.23 #NIA 1233.69 1284.67 #NIA #NIA #NIA #NIA #N/A #NIA #NIA 

12-Aug-92 1256.75 1281.78 1281.05 1283.58 #NIA 1260.42 1282.02 #NIA #NIA #NIA #NIA #NIA #NIA #NIA 

2-Nov-92 1245.04 1269.04 1268.92 #NIA #NIA #NIA 1270.86 1274.31 #NIA #NIA #NIA #N/A #N/A #N/A 

23-Nov-92 1267.38 1267.85 1268.00 #NIA #NIA 1266.96 1268.79 1272.70 1266.38 1255.51 1267.53 1263.69 #NIA #NIA 
28-Nov~92 1244.06 1264.80 1263.85 #N/A #NIA 1266.93 1266.25 1271.32 1265.22 1261.82 1245.43 1263.59 #N/A #NIA 
7-Dec-92 1244.06 1260.38 1257.15 #NIA #NIA 1236.73 #NIA 1268.71 1258.06 1257.46 1205.84 1261.68 #NIA #NIA 

1-Apr-93 #NIA 1249.23 1250.60 #NIA #NIA 1236.27 #NIA 1264.62 1247.27 #NIA #NIA 1259.15 #NIA #NIA 

19-Nov-94 #NIA #NIA 1266.54 1290.03 #NIA 1270.60 #NIA 1265.92 1267.19 1266.24 1238.56 #NIA #NIA #NIA 

28-Nov-94 #N/A #N/A 1264.54 1288.90 #NIA 1268.30 tftN/A 1261.42 1264.79 1271.81 #NIA #NIA #NIA #NIA 

?~Dec-94 #NIA #NIA 1264.04 1290.70 #NIA 1267.00 #NIA 1262.02 1264.19 1261.80 1259.70 #NIA #NIA #NIA 

16-Dec-94 #N/A #NIA 1262.14 1294.90 #NIA #NIA #NIA 1268.62 1264.09 1215.50 #NIA #NIA #NIA #N/A 

19-Dec-94 #NIA #NIA 1261.64 #NIA #NIA #N/A #NIA #NIA #NIA #NIA #NIA 1262.21 #NIA #NIA 

10~Feb-95 1245.40 #NIA #NIA #NIA #NIA #NIA 1251.00 #NIA #NIA '1248.60 1240.00 #NIA #NIA #NIA 

11-Mar-95 #NIA #NIA #NIA #NIA #NIA 1257.00 #NIA #NIA #NIA #NIA #NIA 1259.00 #N/A #N/A 

7-Apr.95 #NIA #NIA #NIA #N/A #NIA #NIA #NIA #NIA #NIA #NIA #NIA· #NIA 1280.88 #NIA 

13-Apr-95 · #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA 1276.08 #NIA 

17-Apr-95 #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA 1284.88 #N/A 

24-Apr-95 #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA #N/A #NIA #NIA 1249.28 #NIA 

25-Apr-95 #NIA #NIA #N/A #NIA #NIA #NIA #N/A #NIA #NIA #NIA #NIA #NIA 1261.08 #NIA 

30-Apr-95 #NIA #NIA #NIA #NIA #N/A #NIA #NIA #NIA #NIA #NIA #NIA #NIA 1244.88 #NIA 

1-May-95 #NIA #NIA #NIA #N/A #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA 1245.38 #NIA 

6~May-95 #NIA #NIA #NIA #NIA #NIA #N/A #NIA #NIA #NIA #NIA #NIA #NIA 1242.81 #NIA 

8·May-95 #NIA #NIA #NIA #NIA #NIA #N/A #NIA #NIA #NIA #NIA #NIA #NIA 1242.84 #NIA 

9-May-95 #N/A #NIA #NIA #N/A #NIA #NIA #NIA #NIA #NIA #NIA #NIA #NIA 1242.15 #NIA 

11-May-95 #NIA #NIA #NIA #NIA #NIA 1254.67 1253.07 #NIA #NIA #NIA #NIA 1255.76 1241.79 1253.38 

12-May-95 #NIA #NIA #NIA·. #N/A 1293.25 #NIA #NIA 1263.22 #NIA 1253.52 1221.49 #NIA 1241.67 #N/A 

18-May-95 #NIA #NIA 1252.30 1256.74 1294.09 1254.07 1252.37 1263.22 #NIA 1252.99 1240.11 1255.98 1241.31 1246.83 

25~May-95 #NIA 1250.32 1250.76 1255.09 1294.78 1235.85 #NIA 1268.08 #NIA 1251.55 1244.59 1254.20 1240.80 1247.20 
1..Jun-95 #N/A 1250.63 1250.26 1255.57 1295.18 1235.84 1253.15 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 Compiex-1996 Drilling and Piezometer Installation Program Page5 

Table 1. 

Groundwater Monitoring Well Construction Details 

Monitoring Stickup T.O.P. Ground Screened Filter Pack Seal Backfill/ 

Well (m) Elevation Elevation Interval (mbgs) (mbgs) Cave 

(m a.s.l.) (m a.s.l.) (m a.s.l.) (mbgs) 

MW96-1 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 21.80-2225 

MW00-2 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 

MW00-3A 0.68 1032.1 1031.4 7.44-8.97 6.50-8.30 1.35-1.85 0.50-1.35 

1.85-6.50 

MW96-3B 0.63 1032.0 1031.4 17.70-19.17 16.80-18.60 16.40-16.80 8.30-16.40 

18.17-19.80 

MWQ6.4A 0.80 1033.1 1032.3 6.46--6.48 NIA 0.0-1.00 1.00-6.48 

MW00-48 0.75 1033.0 1032.3 9.80-11.30 NIA NIA 6.48-11.30 

MW96-4C 0.70 1033.0 1032.3 14.97-16.47 18.37-21.60 NIA 11.30-17.36 

below00-4 28.50-30.63 17.36-18.37 21.80-28.50 

MW96-4D 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 

MW96-5A 0.69 1052.1 1051.4 2.43-8.53 2.29-9.14 0.0-2.29 NIA 
MW96-5B 0.74 1052.14 1051.4 11.64-14.69 10.67-14.69 9.14-10.67 NIA 

MW96-5C 0.81 1052.2 1051.4 27.86-29.37 27.50-29.37 25.20-25.96 14.69-25.20 

25.96-27 .50 

29.37-29.87 

MW96-6 0.73 no survey no survey 18.07-20.12 15.90-20.12 0.0-3.00 3.00-7.01 

7.01-15.90 

MW00-7 0.66 no survey no survey 6.26-9.24 4.20-9.24 0.0-1.20 1.20-3.20 

3.20-4.20 

MW96-8A 0.70 no survey no survey 1.15-4.17 1.20-4.30 0.0-1.20 NIA 

MW96-8B 0.78 no survey no survey 5.50-8.52 5.80-9.20 4.30-5.80 9.20-9.45 

MW96-9A 0.70 no survey no survey 4.96-9.45 4.04-10.36 0.0-0.80 0.80-3.25 

3.25-4.04 

MW96-9B 0.60 no survey no survey 16.53:-17 .99 15.98-17.99 10.36-15.98 

Report 033002/1 Robertson GeoConsultants inc. 
December 1996 
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Table 3: Hydraunc Conductivity Testing Results 

Monitoring Test Solution Method 

Wefl Number winderKAmD"' 
s I( (m,11) 

Min Max ·ei!Ll Min Max 

3A fH1 ().001 0.1 .01 (16..()4 2E.03 
fH2 0.001 0.1 .01 6E..o4 2E.03 
mun 

Jlj t-1'11 o.uu1. 0.1 .01 B:E...n.I ;,{l:::;,-OJ 

FH2 0.001 0.1 .(:11 8E-04 3E.03 

RH2 OJJ01 0.1 .01 tsE-04 2E..03 
rrte11tn 

4C FH1 C».001 0.1 .01 2E-04 7E44 
RH3 0.001 0.1 .01 tE,,04 2E..03 

mean 

40 RH1 0.001 0.1 .01 7E..()4 2E..03 

5B FH1 0.001 0.1 .,n 3E..()4 9£:..()4 

FH2 0.001 0.1 .01 3E..o4 SE..04 

RH1 0.001 0.1 .01 ISE-04 2S..03 
mun 

!SC RH1 
FH1 
mean 

6 

SB 

9A RH1 
RH3 
mean 

ea RH1 
RH2 
mean 

N.B. FH • F~ Head Test RH• Rlilng Head Test IBEJ • Best Engin~ Judgement 

"'Vim dtrklt"rtp ~. van der Kam?, it.ms 
"" BOIJ'Wflf & Rice metflod, Bouwer and mee, 1976 
- H\l'm'Slw mettlod, Hvortltv, 1951 
-Hazen gmfn..Sf:te lffllltl'l«f, ref. Frte2:e and Cherry, 1979 

SEJ 

1E.03 
1E.03 

it.C::."'V.3 

26..03 
11:..03 

4E..o4 
·2e..03 

1E..03 

6E..o4 
6e..o4 
1E..03 

B&R ... Hvorolev"""' 
K(rml KCmhll 

El!J Min Ma,c S!J 

16.03 
9E.o4 

1E..03 
2E..03 

4E-04 

4E..o4 

6E..Q4 
5E..o4 

41:..oe 4E..o6 4E.o6 
36-00 5E..o6 4E..OO . 

26-05 2E..05 2E..05 
ee..oe · 2E..0$ 2s.os 

2E..05 2E..05 2S.05 
2E-05 2e..os 21:..05 

Overall 
Hazen-

K(mhJ) Kfmlll 
Min Ma,c 

6E"°4 2S..03 
C3E"°4 21:.oa 
6!..()4 2E..03 

ijl:::;,-04 21:.-03 
ee-04 3E..03 
f!E--04 21:..03 
7!..()4 2E..03 

2E..o4 7S.« 
4E..o4 21:..oa 
3££..()4 1E..03 

SE..03 4E..04 23!.0l 

3E..Q.4 tE..o4 
3S-04 SE..o4 
tlE..()4 2E..03 
4!..04 1!..03 

46-0e 4E..OS 
3S..OS 51:..()6 
3E.0$ 4!..0$ 

1E..02 11:.02 1E..02 

2E..03 2!..03 2E..03 

2E..05 2E..05 
Se..00 2E.05 
1E.05 2E.05 

2E..05 2E..05 
2E..o5 2E.05 
2E-05 2E.0S 

Si:J 

1E..03 ~ 
11.oa 
1E.03 

2E...O:! ~-
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Crtent Name: Anw Ronge Mining Corp. Dn11er. Mimi9ht Sul Dn11ing 
Lomtion: Fore, Yukon Truck-mounted Nr-rofory (OOEX) - 175 mm 
BH Loe: Crest of Im. Dam (Sooth Side) UTM ZONE: - N6913921.3 E580550.5 
SAMPLE lYPE 
BACKFIU. TYPE 

SOILS/ROCK 
DESCRIPTION 

SANO {Fill) - very fine to fine groined, 
silty, lrnce angular to subcmgukl:r 
grovel. damp. dense, greenish brown. 

SAND (RLL) - gravelly, some St1t, trace 
cobbles, damp, dense to very dense, 
g~nish-brown. 

GRAVEL (FILL) - subangukJr to subrounded. 
sandy. trace silt, dry to damp, green-

\ brown. 1 

SANO AND GRAVEL (AL[) ... subongulor to - - - - .J 

subrounded, trace silt, damp, green­
brown. 

GRAva (ALL) - subcmgulor to subrounded, 
sandy, trace silt, dry to damp, f,ght 
brown. 

SAND (ALL) - gravelly, trace silt, oomp, 
right brown. 

GRAva ANO SANO (FILL) - subangular to 
subrounded, trace silt, dry to damp, 
fight brown. 

- increasing moisture content below about 
18.3 m. 

Vancouver B.C. 

Additional 

Comments 

- wel stickup = 0.75 m ags 
... we! completed with 611 

<iomeler steel proteclrve 
casing 

- - W<Jfer level M September 
8. 1996 

80REHOlE NO: BH96-1 
PROJECT NO: 033001 



Cftent Nome: Anvi Range Mining Corp. Dn11er: Midnight &l'I Dn1lin<J 
loootion: Fora, Yukon Tmcl<-mounted Air-rotary (OOEX) - 175 mm 

UTM ZONE: - N6913921.J E580550.5 BH Loe: Crest of Int Dom (South Side) ----===--------------SAMPLE lYPE OOi"URBED NO RECOVERY 

BACKFIU.. TYPE BOOONITE • • PfA GRAVEL 

SOILS/ROCK 
DESCRIPTION 

SANO {All) - trace gravel, moist to wet 
fight brown. 

GRAva (All) - coorse grained, 
1 subrounded, some sand, trace sit wet, 

SPT 

SLOUGH 

5qht brown. ______________ ... __ _ 
GRAVEL (Fill} - fine groinedt subroonded 

to sulxmgui<Jr, s<mdy. trcte sUt wet. 
fi ht brown. 

BOREHOLE TERMINATED AT 22.3 m IN SANDY 
GRAVB.. FILL 
MONITORING WELL INSTALLED. 

ROBERTSON GEOCONSULTANTS INC. 
Vancouver .C. 

Additional 

Comments 

LOGGED BY: TH CW 
REVEWED BY: AR 
Fi • No: 1 

BOREHOLE NO: BH96-1 
PROJECT NO: 033001 
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Client Name: Arwi Range Mining Corp. Dn11er. Midnight Sun Dn1li09 BOREHOLE NO: BH96-2 
Location: Faro. Yukon Truck-mounted Air-rotary (OOEX) - 175 mm PROJECT NO: 033001 
BH Loe: Crest of Int Dam (North Side) UfM ZONE: - N6914103.8 E580685.6 ------..=-----
SAMPLE lYPE OiSR!RSED NO RECOVERY 

BA.CKFILL TYPE BOOONITE •• PfA GRAVEL 

SOILS/ROCK 
DESCRIPTION 

SAND (Fill) - fine groined, saty, 
trace grovel, dry to damp, green-brown. 

SAND {Fill)- fine groined, some silt 
tro~ grovel, dry to damp, green-brown. 

SPT 

SLOUGH 

- - - - ,_ - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -

SAND {FILL) - gravelly! some silt dry to 
damp, green-brown. 

GRAVEL - FILL} : predominantly cootie- - - - - - - - - - - - - - - - -

Additional 

Comments 

- wefl stickup = 0]5 m ogs 
- well completed with· 611 

diameter steel protective 
C<Jsing 

- water level on September 
8. 1996 

ROBERTSON GEOCONSULTANTS INC. 1--:0=BY:~~ ....... ~AR-c, __ ~~~~--1 
Vancouver C. Fi • No: 2 



Client t«un~: Mvi Ran~ Mining Corp. Dn11er. Mid-tight StJ1 Dn11ing 
Location: Faro, Yukon Truck-mounted Air-rotary (OOEX) - 175 mm 

BACKFILL TYPE • PEA GFAVEL 

SOILS/ROCK 
DESCRIPTION 

«1 GRAVEL (All) - well graded, subrounded, 
sondy, some S11i. damp to mo~ light 
brown. 

- becomes wet ot <Jbout: 2 m. 
- some sand, trace silt below about 

2.3 m. 

4 
- sandy below about 3.8 m (native?). 

SANO (NATIVE?) - wen graded, some 
grovel, silt, wet loose to compact 
(heaving into oosing), brown. 

GRAVEL - subrounded, sondy, trace silt 
wet. loose to compact, medium brown. ___ _ 

SAND - well graded, gravelly (fine), 
trace srlt wet loose to compact, 
medium brown. 

SAND - fine groined, silty, trace grovel, 
wet, loose to compact, fight brown. 

SANO - well graded to coarse grained, 
gravelly, trace s~t, wet, loose to 
compact, medium orange brown. 

\. - some silt'-some gravel below 18.9 m. ____ ..s 
SILT - sond to silt sand, wet, r • 

~~r""l,wl 

ROBERTSON GEOCONSULTANTS INC. 
Vancouver 

• CEMOO 

Additional 

Comments 

- well sticlwes; 
3A. (shalow} - 0.68 m ogs 
38 {deep) - 0.63 m ags 

- wells completed 111h 6" 
domel:er steel 
protective casing 

- wt« levels: 
3A - 1.69 m bgs 
JB - 1.62 m bgs 
(September 8. 1996) 

- wt« EC z= 600 I.IS/cm 

- wter EC= 920 uS/cm 

- water EC= 810 "3/cm 

- wler EC • 1300 uS/ cm 

BOREHOlE NO: BH96-3 
PROJECT NO: 033001 

• EC (uS/cm) e 
400 800 1200 1600 

20.0 



Client Nome: Anw Range Mining Corp. Dn11er. Midnight St.ll Dn11ing 
Loootion: Faro, Yukon Track-mounted ~r-rotary (OOEX) - 175 mm 

BH Loe: Toe of Int Dam (North Side) UTM ZONE: - N6914-12.l8 E580654.8 -----
SAMPLE TYPE DISNRBED NO RECOVERY 
BACKFIU. lYPE BENroNITE I • PEA GRAVEL 

SOILS/ROCK 
DESCRIPTION 

SANO {FILL+ NATIVE) - well grnded, some 
grovel. some silt, moist. compact, Ughl 
brown. 

- becomes wet at oboot t.8 m. 

- trace grovel below 3.7 m (ootive?). 

- some gravel, silt befow 7.6 m. 

GRAVEL (NATIVE} - subrounded, some sand, 
troce S11t. wet. permeobk?, compoct 
fight brown. 

SAND - silty, troce grovel, wet. medium 
brown. 

GRAVEL - subrounded, sandy, wet. 
..., t _permeable, medium brown. _________ ' 

:SANo - silty, troce grovel, wet. medium 
"' l brown. ~------------------------' "' SAND - gravelly, trace to some s;1t., wet. 

medium brown. 

Vancouver .C. 

A--cASING 

CEMOO 

Additional 

Comments 

- pipe ~ 00 MW96-4A 
5..7 m bgs; open ho4e 
below 

- water EC= 1600 uS/cm 
pH"" 6.9 

- watoc EC = 1970 ~/cm 
pH= 6.4 

BOREOO..E NO: BH96-4-I 
PROJECT NO: 033001 

OOMPLEJiON CEPIH: 30.6 m 



Client Name: Anvi Range Mining Corp. Dnller. Miooight Stll On1iing BOREHOLE NO: BH96-4-I 
Loooticm: Faro, Yukon Track-mounted Air-rotary (OOEX) - 175 mm PROJECT NO: 033001 
BH Loe: foe of Int. Dam (North Side) UTM ZONE: - N6914123.8 E580654.8 
SAMPLE 1YPE DiSTURSED IZI NO RECOVERY A-cASlfG 

ELEVATION: 1032.3 (m) 
Sl£lB'f 'NEE ..... CORE...;.._--...........,1 

DRILL CUTTINGS BACKFILL TYPE BEN10tfiE D PfA GFAVEL CEMOO ----.......!:==--.,.---~::L:....:.:.:-. __ __J 

SOILS/ROCK 
DESCRIPTION 

z 

Additional 

Comments 

-- --- -- --- --- -- ...,.. _ -- -- -- ....., -111e,ci;a.• ci••• ••~& ~:~!,fa:a~~il~~~::;~~~:~ to , !i!i!i!i! i!i!i!i! i!i!i!i!i 

pH= 6.8 

1. ____ -:, !_0! !.Yt...S.91!1~ ~'!t .!°~~ _m_wn. ____ 1 

SAND - silty, trace gravel, wet, loose to 
compact, light brown. 

GRAva - sandy, some silt, wet, permeable, 
fight brown. 

SAND ... silty, some grovel to sandy silt 
wet, relatively soft. orange-brown 
(Fe oxides}. 

GRAVEL - fine to coarse, occosionol 
cobbles, boulders, suoongulor to 
subrounded, sandy, tr<.1ce sift, wet, 
dense?, fight on:mge-brown (Fe oxides). 

- boulder from 29.6 to 29.9. 
BOREHOLE TERMINAlID AT 30.6 m IN GRAVEL 
3 MONITORING WEllS INSTALLED. 

ROBERTSON GEOCONSULTANTS INC. 
Vancouver B.C. 

- woter EC = 1660 ,£,/ cm 
pH= 7.1 

LOGGED BY: TH C# 
REVEWED BY: AR 
Fi • No: 4-
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1 

::::1::::1::::1::::f :::J ·:L· 
··++·· ··++·H····i +·· 1M 
·"'*""7••;£0"1:'"'·"·· .............. 7 ..... ..,, ....... \t ...... f "'~ ....... . 

.... l...L.l ... L..L.L .. l..J .. L. 
! ~ i ~ ; ~ I i ! 

0 ••?••••1 .... ? .. ; .... .; ........ 4._., .,4.... 75.0 

··+++ ·l ++··H +·· 
! 1 I ! i 1 i i ~ 

····+-••!•••-+• l··-+·-•i••••+-· ··+-·· 80.0 
.... i __ L.L L.1 ... J. ... ~ .. J ... ! ··-
·- ~ --Lt L..!. .. t./.J J ... 

~ j i ~ i ~ ! ! ! 
i l ! i i j l i i 

··-+••-!••-+••• ••••+••••l-••+••••I• •+•••• 
i i ! i ~ E i I 

"' ..... 1 ........ : ........ 1...... ... ..... : ....... ; ....... ; .. _ .. i. ..; ..... 
: : : : : : : : 
: : : : : i : : .... · .... · ... · ....... · .... · .... · .... • ... ·.... 00.0 
~i~ jj~~~ 

........ z .. •••:,.,·•• ... ••• ····+··············:···z··"· 
i i i ; f i i i 

····t···i····t···1····t···t···t···i·· t···· 
.... · ................... 4-,.,1, ... ·.............. 95.q 

····l····i····i····i····i····i····i····i····i···· 
: : : ! : : : : : 
: : : : : : : : : 

····t····t····t····I ···t····I····t····!····t···· 
.......... ; +u .. ;u.-.; +•u;•u,o,t••,...;• .... •; ••••;•,u·'"'t•u• 

: : : : : : : : ! 

····i····i··"i···~····1····r-·1 .... j····1···· 
UU ~ •o~l •O ~ UOrn•iUU~HO ~ U++i o• ~ OU 

... t···i· .. t···i···t···i··t· .. (t··· 

.... l ... I .... ! ... i .... l ... ! .... i ... i .... i ... 
···++·+·+·+·+·+··+·+··· : : : : : : : : : ............................................................................ • ....... 

! ! ! ! ! i i ! ! 
••••••••• j ••••••••• j ••••••••• j •••.••••. j •••.••..• 

i i E i ~ i i ~ ~ 
.......... * ....... ; ........ 4 ....... 1 .......... * ........ 3 ................................ ... 

! ! ! l ! ! l l ! 
: : : : : : : : : 

~ i ~ ; ! I ; 1 ; 
····t····l····t····!····t····i····t····1····t···· 

~ i i i ~ i i ~ i u-. E _. .... iuu i uuiuu ! uui•••• i ...... ;uu i 00 

: : : ! ; : : : : 

110.0 

115.0 

120.0 

125.0 

1JO.O 



Client Name: Anvi Ronge Mining Corp. Driller: Miooight ~ Dn1fing 
location: Faro, Yukon Track-mounted Air-rofory (OOEX) - 175 mm 

BH Loe: 2 m $outhwest of 96-4-1 UTM ZONE: - N6914123.5 [58065.12 ----=-----
SAMPLE lYPE DISNRBED IZI HO RECOVERY § A-cASl4G 

BACKFILL TYPE BENroNnE D PEA GRAID. • CEMOO 

SOILS/ROCK 
DESCRIPTION 

GRAVEL (FILL + NATIVE) - subongulor to 
subrounded1 sandy, trace s~tt moist 
fight brown. 

- becomes wet ot 1.8 m. 

SANO - well groded, trace grovel, silt, 
wet. dork brown. 

GRAVa - well graded, s<lndy, trace silt, 
wet grey-brown. 

SAND - fine to medium grained, silty. 
trace grovel, wet brown. 

GRAVEL - well graded, so ndy, trace Sl1t, 
wet. grey-brown. 

- coarser groined below 18.3 m. 

.C. 

Additional 

Comments 

- well stickup: 0.70 m ogs 
- well completed with 611 

dktmeter steel protective 
casing 

- water level on September 
8, 1996~ 

- water EC= 164-0 uS/cm 

LOGGED BY: TH r:#1 

Fi • No: .ffi 

BOREHCli NO: BH96-4-II 
PROJECT NO: 033001 
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Cfient Name: Anvi Ronge Mining Corp. Dn11er: Midnight Soo Dn11ing 
location: Fam, Yukon Track-mounted Nr-rofory (OOEX) - 175 mm 
BH Loe: 2 m southwest of 96-4-1 UTM ZONE: - N691412J.5 E580653.2 -----==---..1...-.......... ===-----......_-----SA.M P LE TYPE OISIURSEO NO RECOVERY 

BACKFILL. 

_J 

E g - :::i :c >-
Ii: (.f) 

w _J 

Q 
~ 

TYPE BENroNTE • PfA GAAVEL 

SOILS/ROCK 
DESCRIPTION 

- some sand, oronqe-brown below 21~3 m. 

- permeable, woter-booring zone from 26.2 
to 27.7 m. 

- becomes dork brown at 27.7 m. 

BOREHOLE TERMINATED AT 28.0 m IN GRAVEL 
1 BOREHOLE INSTALI.£0. 

SPT 

SLOUGH 

~ 
ci~ ~i 

ROBERTSON GEOCONSULTANTS INC. 
Vancouver B.C. 

~ 

CEMOO 

Additional 

Comments 

- water EC = 1490 113/ cm 

- woter EC= 1640 uS/cm 

- water EC = 1880 t£J/cm 

- water EC= 1920 uS/cm 

LOGGED BY: TH r:N 

Fi • No: 48 

BOREHru: NO: BH96-4-H 
PROJECT NO: 033001 
ELEVAIDN: 1032.2 (m) 

• EC (uS/cm) • 
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Nome: hlvi R<1nge Mining Corp. Dn11er: Midnight Sll1 Dn11i119 BOREHa.f NO: BH96-5 
on: foro, Yukon Track-mounted Air-rotary (OOEX) - 175 mm PROJECT NO: 033001 

SOILS/ROCK 
DESCRIPTION 

TAILINGS - mlty fine sond to fine sandt 
some sill. approx. 30 - 40,: sulphides, 
dominantly pyrite, trace clay, upper 0.3 
- 0.6 m oxidized, orange-brown, moist 
compact. 

- dork grey below obout: 0.6 m. 

SAND ANO GRAVEL (Fill} - subrounded 
grovel, well graded S<Jnd, mixed with 20 
- 30% tailings, moist, compact, dork 
grey. 

SAND (NATIVE?) - well graded. trace to 
some St1t, trace grovel, with estimated 
5 % pyrite, wet, medium grey-brown. 

GRAVEL (NATIVE) - subrounded to 

GRAva - sulxmgular to subrounded, some 
~ send, trace sift.,_ wet, brown. _________ : 
SANO - fine to medium groined. some silt 

to silty, trace 9rovel1 wet. brown. 

SILT - sandy, trnce to some cloy, trace 
rover, estimated 2% le, wet 

Vancouver B .. 

Additional 

Comments 

- wen rlkhlps: 
5A - 0.69 mags 
58 - 0.74 m ags 
5C - 0.81 m ags 

- wells completed rih 611 

(1a~steel~ 

5A completed <18 a 1 
d°!Gmder l'e!I 

-water~: 
SA t~) -3.79 m bgs 
58 mid) - 3.77 m bgs 
5C deep) - 3.80 m bgs 

- nter EC= 1470 uS/cm 
pH ... 7.1 

- water EC = 1560 ~/cm 

LOGGED BY: TH CW 
REVEWED BY: AR 
fi . No: 5 

+pH+ 
U 7.2. 1.A 6.4 

eEC (uS/cm)e 
400 800 1200 1600 

COMPLETk)N DEP1H: 29.9 m 

50.0 



BH Loe: North of 2nd lmpcundment UTM ZONE: - N6913416.7 E581989.J ELEVATION: 1051.4 (m) ----._..-------===--------=..,.........--~-
SAMPLE TYPE REED NO RECOVERY SPT A-r.AS1NG SfEJ3Y ME CORE 
BACKFILL TYPE PEA GRAVfl SLOUGH CEMENT 

SOILS/ROCK 
DESCRIPTION 

spongy), grey-brown. 

- brown-grey below 21.5 m. 

SANO AND GRAVEL - well graded, 
subangular gravel, some S11t to silty, 
trace cloy, trace py, wet, gray. 

- .hard dolling (cobbles?) between 27.4 
and 28.0 m. 

BOREHOLE TERMINATED AT 29.9 m IN SAND AND 
GRAVEL 
3 MONITORING Wlli.S INSTALLE[l 

SULTANTS INC. 
Vancouver B.C. 

Additional 

Comments 

LOGGED BY: TH CN 

Fi • No: 5 



nt Name: Anvi Range Minin<J Corp. Dn11er. Lfdlight St.m Dn11i09 BOREHOLE NO: BH96-6 
Loamon: Faro, Yukon Track-mounted Air-rotary (OOEX) - 175 mm PROJECT NO: 033001 

UTM ZONE: - N - E - ELEVATION: BH Loe: Faro Rocle Dump, N. of Rose Ck. -----i:=:;----------:;;------~=--=----~:r------
SAM P LE 1YPE OISNRBED NO RECOVERY 

BACKFILL TYPE BENTONITE • • PEA GAAVEI.. 

SOILS/ROCK 
DESCRIPTION 

SAND - fine lo medium groined, trace sill. 
dry lo domp, brown. 

SILT (ill?) - sandy, some gravel, moist 
green-brown. 

GRAVEL - subongular to subrounded. silty, 
some sond, damp to moist green-brown. 

SANO - fine to medium groined, sDty, 
trace gravel, moist, green-brown. 

- becomes brown at 10.4 m. 

- incroosing coorse grovel below 13. 7 m. 

SANO - some grovel, sill damp, dense, 
.. om~-brown; mica fukes ..... ___ ... ______ «J 

GRAVEL AND SAND - subongulor to subrounde<I 
gravel, trace silt, wet dark brown. 

GRAVEL - coarse, subangular to subrounded, 
some cobbles, boulders, trace sondl 

SULTANTS INC. 
Vancouver . C. 

Additional 

Comments 

- weH stickup: 0.73 m ags 
- well completed with 611 

diameter steel protective 
casing 

- water level 12.21 m bgs 
on September 8, 1996 

.... water EC= 550 uS/cm 
pH= 7.8 

- groin size analysis: 
48 % grovel 
48 % send 
4 % silt 
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COMPLBION DEP1H: 20.1 m 



craent Nome: Anvi Range Mining Corp. Dn11er. Midlight Stn Dn11ing BOREHOLE NO: BH96-6 
location: Faro, Yukon Trock-mmmted >Jr-rotary (OOEX) - 175 mm PROJECT NO: 033001 
BH Loe: Foro Rock Dump, N. of Rose Ck. UTM ZONE: - N - E - ELEVATION: 
SAMPLE 1YPE DtSruRBED l2] NO RECOVERY SPT A-cASiNG 

BACKFILL TYPE D PEA GRAVEL SLOUCH CEMOO - ...................... ---------~:......-----
SOILS/ROCK 
DESCRIPTION 

BOREHOLE TERMINATED AT 20.1 m IN GRAVEL 
MONITORING WELL INSTALLED. 

ROBERTSON GEO NSULTANTS lNC. 
Vancouver B.C. 

Additional 

Comments 

pH= 7.8 

LOGGED BY: TH CW 

Fi • No; 6 

:::lJJJJJ:lJ1= 7M 
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Client N<Jme: Anvi Range Mining Corp. On11er. Midnight SLn Dn11ing 
Trock-mm.mred Air-rotary (OOEX) - 175 mm 
UTM ZONE: - N - E -

BOREHOLE NO: BH96-7 
PROJECT NO: 033001 
El£VA110N: 

Location: Faro. Yukon 
Loe: Faro Rock Dump, 

........... ------,~--........... -~r--~---.::::::::::.------
P LE lYPE DISNRBED NO RECOVERY SPT -----i~----~r-----;,;;~---~ BAa<Flll. TYPE BENTONiTE PfA GRAVEL SLOUGH 

SOILS/ROCK 
DESCRIPTION 

SAND - fine groined, silty, some grovel, 
moist. medium brown. 

SAND - very fine to fine grained, some 
::r: \~ silt to silty, slight trace gravef1 
T micoceous, dry to damp, r19ht brown. 

- increasing gn:r.rel content below 5.5 m. 

_ - becomes moist to wet at about 7.6 m. _______________ _, 
PHYWTE BEDROCK - aphonitic1 well 

foliated, fractured, light green, some 
water. 

BOREHOLE TERMINATED AT 9.2 m IN PHYWTE 
BEDROCK. 
MONITORING WELL INSTALLED. 

ROBERTSON GEO NSULTANTS INC$ 
Vancouver B.C. 

Additional 

Comments 

- well stkkup: 0.66 m ogs 
- well completed with 611 

diameter steel protective 
casing 

- water level 5.17 m bgs 
on September 8, 1996 

COMPL£TION DEP1H: 9.2 m 



Client Name: Anvi Range Mining Corp. Dn11er: Midnight St.m Dn11ing 
location: Faro, Yukon Track-mounted Air-rotary (OOEX) - 175 mm 

BH Loe: Faro Rock Dump - lower Faro Ck. U1M ZONE: - N - E -
SAMPLE lYPE DISTURBED NO RECOVfRY 

BACKFILL TYPE BENTOOITE PfA GAAVEL 

SOILS/ROCK 
DESCRIPTION 

<l'cr GRAVEL {COBBLES, BOULDERS) - subroonded, 
-s some sand, trace sill. dry to domp, 

fight brown. 

SAND - fine groined, silly, trace to some 
gravel, damp to moist, r1ght grey-brown. 

- becomes moist to· wet ot 3.7 m~ 

- becomes brow0i, some gravel at 4.6 m. 

SPT 

SLOUGH 

- becomes light 9rey-brown ot 5.5 m. 

g~ trace to some silt, moist to 1111 
., ~ _w~i:_ !a_!e.r-:.lJ!oJi!!<ta. gl'!Y_o1o_nqe=~fQytn!- ___ 1 :;:~t 
..., GRAVEL AND SANO - subongulor to :::::::: 

subroundedi coarse grained sand, trace ti:~:: . . 
' sil~ wet brown. 1 ::::::::: ·: ••• • 

PHYWTE :1BIDROCK .: aph<l-nitf. -wef - - - - - - .A ::~:::~:; :~:::::: 

foflat.ed, moderately weathered, wet 
- o weathered seam ot 8.6 to 8.8 m. 

BOREHOLE TERMINATED AT 9.5 m IN PHYLLITE 
BEDROCK. 
TWO MONITORING WELLS INSTAUIO. 

ROBERTSON GEO SULTANTS INC. 
Vancouver B.C. 

Additional 

Comments 

- grain size <ridysis: 
60 I grovel 
."55 % sand 
5 X sit 

LOGGED BY: TH Cl/ 
RE.VE\VEO BY: AR 
Fi • No: 8 

BOREHCl.E NO: BH96-8 
PROJECT NO: 033001 
ELEVATION: 

Sf-El.BY TUBE CORE 
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Client Name: Anvi Ra Corp. Dn1ier. Midnight Sul Onliing BOREHOLE NO: BH96-9 
Location: Fam. Yukon Trnck-mounted Nr-rotary (OOEX) - 175 mm PROJECT NO: 033001 
BH toe: South of Crumm Rock Dump UTM ZONE: - N - E -
SAMPLE TYPE OfSruRBED f2] NO RECOVERY SPT ~ 
BACKFILL TYPE BOOONffE •• PfA GAAVEL SLOUGH + CEMOO 

SOIIS/ROCK 
DESCRIPTION 

SILT (Fill.) - som~ sond, grovel. high 
organic content, moist to wet swompy 
smell, soft. dark. brown. 

GRAVEL {COBBI.ES, BOULDERS - All.) - sitty, 
some oond1 high organic content. moist. 
<fork brown. 

"" GRAVEL - suoongul<Jr, some sand to sandy, 
some ~it. damp to moist, dark brown .. 

- water encountered at <about 6 m. 

SAND - well graded, trace grovel, silt, ~ : ; 
· wet. brown. : - • 

SILT - sandy, trace clay, siight trace :::::::: 
grovel, wet {PROBABLY FROZEN - :::::::· 

l PERMAFROST1 fiq!lt qreen-brown. ________________ _ 
SILT (TIU.?) - sondy, groveUy, grovel 

1 subrounded, fine. moist, dense. dark 1 

1
~~l(TILL?) - silty, some fine subroonded- - - - - - - - - - - - -: 
~ .. 5ff.oye.!, .99-0])1.. <!e~~ .... @d< Jltet.· __________________ ! 
SILT AND SANO - very fine to fine grained 

sand, tmce fine grnvelt damp, dark 
grey. 

ROBERTSON GEOCONSULTANTS INC. LOGGED BY: TH Ofl 

Vancouver RC. Fi • No: 9 

ELEVATION: 

Additional 

Comments 

- well stickups: 
9A (shallow) - 0.70 m ags 
98 (deep) - 0.60 m ogs 

- wen completed with 6" 
dkimeter steel protective 
casing 

- W<Jter levels: 
(September 8, 1996) 

9A - 4~82 m bgs 
98 - flowing 

- PROBABLE PERMAFROST 

- groin size analysis: 
3 % gravel 

48 % sand 
49 % silt 




