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1.0 Introduction 
 

A field reconnaissance was undertaken on September 27th and 28th, 1997 to conduct 

piezometric and thermistor measurements at existing monitoring stations and collect surface / 

groundwater quality samples at Western Copper’s Carmacks Copper Project property.  This 

report summarizes the data collected during the September field trip to Western Copper’s 

Carmacks Copper Project.  

 

The September field trip comprised the following: 

 

• Measuring water levels at all piezometer stations; 

• Recording thermistor readings on both the 27th and 28th;  

• Collecting groundwater quality samples for total metals, dissolved metals, nutrient and 

physical parameter samples from wells RC-92-01, DH95-B, MW96-B and MW96-F; and 

• Collecting surface water quality samples for total metals, dissolved metals, nutrient and 

physical parameter samples and conducting flow measurements at surface water stations 

W-3 (unnamed tributary to Williams Creek, upstream of station W-4), W-4 (Williams Creek, 

downstream of station W-3) and W-9 (Williams Creek, at existing site access road). 

 

This report also contains updates and presents a compilation of existing information for 

piezometer, thermistor, water quality, hydrology and climate data from reports submitted as part 

of the environmental review.  Additional data was also obtained from J. Gibson and Associates 

Ltd. and DIAND Water Resources in the form of piezometer and thermistor data and data logger 

files from the Williams Creek automated climate station, respectively.   

 

2.0 Piezometers 
 

Standpipe piezometer wells were installed at the Carmacks Copper site in 1992, 1995 and 1996 

to measure groundwater levels and allow for the collection of water quality samples.  In total, 36 

piezometers were installed at the site from 1992 to 1996.  Piezometer records from 1992 to 

1996 and the 1997 field trip are contained in Appendix I.  The results from the 1997 survey are 

summarized in the following sections.  The locations of the piezometers are shown on the Site 

Investigations Plan, Drawing 1784.100.  
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2.1 Waste Rock Storage Area 

 

As can be observed from the piezometer logs, the water within the wells in the Waste Rock 

Storage Area (WRSA) site, and the well near the WRSA sediment control pond, appeared to be 

frozen near the surface during the 1997 survey.  Barriers were encountered much closer to the 

surface than the recorded end of hole depths, or water levels reported during installation of the 

wells in 1996.  It appears that the water levels rose within the piezometers under pressure and 

then froze.  The thermistor data from Th-1, within the WRSA, indicate that ground temperatures 

within the area are consistently at or below freezing at a depth of 5.2 m. 

 

Monitoring well MW96-F was the only piezometer within the WRSA in which water was 

observed.  Mud and ice were also observed on the probe after it hit a barrier at 3.85 m.  This 

well was partially purged on September 27 and observed again the next day.  There was very 

little change in water level after the initial purge and the well did not recharge overnight 

indicating that the water within the well was probably surface water that had collected on a layer 

of ice.   

 

A water quality sample was collected from the water purged the previous day. 

 

2.2 Open Pit 

 

Water was not encountered in any of the piezometers measured within the Open Pit.  However, 

well MW96-K could not be located and friction along the walls of the 1992 inclined piezometers 

prevented the M-Scope from reaching the bottom of the hole.  

 

2.3 Heap Leach Pad  

 

There are several piezometers located within, and immediately downslope of, the heap leach 

pad and events pond (Drawing 1784.100).  The depth to water was recorded in all of the wells 

and water quality samples were collected from two wells, MW96-B and DH95-B, within the 

proposed pad area. 
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Field personnel attempted to record the piezometer water level and collect ground water quality 

samples from water well WW95-01; however it was not possible due to the well casing 

installation.  Camp personnel indicated that they were not successful in getting the electric 

pump within the well operational.   

 

3.0 Thermistors 
 

Thermistor data from monitoring stations Th-1 to Th-5, including ground temperature envelopes 

for Th-1 to Th-3, are contained in Appendix II.  The locations of the thermistors are shown on 

Drawing 1784.100.  The records contained in Appendix II include additional thermistor data from 

1994 and 1995 and the 1997 field trip.  

 

4.0 Water Quality 
 

Both ground and surface water quality samples were collected at the project site during 1997.   

 

4.1 Surface Water 

 

Surface water quality samples were collected from stations W-3 (Tributary to Williams Creek), 

W-4 (Williams Creek downstream of confluence with W-3 station) and W-9 (Williams Creek 

upstream of access road).  Figure 1 details the locations of the water quality stations.  The titles 

and locations of the water quality monitoring stations are also provided in Table 1.   

 

In Situ and laboratory water quality data for surface stations are contained within Table 1 of 

Appendix III.D.  Selected parameters, and the applicable guidelines for the protection of 

freshwater aquatic life (CCREM, 1997) are contained on Table 2. 
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Table 1  

Water Quality and Hydrology  Monitoring Stations 

Station Description / Location 

Water Quality 
W-1 Tributary to Williams Creek  

W-2 Williams Creek Downstream of W-1 Tributary 

W-3 Tributary to Williams Creek (from Waste Rock Storage Area) 

W-4 Williams Creek downstream of Confluence with W-3 Tributary 

W-5 South East Tributary to Williams Creek 

W-6 Williams Creek downstream of South East Tributary 

W-7 Waste Rock Storage Area Tributary Near Road (Upstream of W-3)  

W-8 Tributary to Williams Creek Near Access Road 

W-9 Williams Creek Upstream of Access Road 

W-10 Williams Creek Upstream of Yukon River 

W-11 Nancy Lee Creek (Tributary of Williams Creek) 

W-12 Williams Creek Downstream of Confluence with Nancy Lee Creek 

W-13 Williams Creek Upstream of Confluence with Nancy Lee Creek 
Hydrology Stations 

W-9 (Staff 
Gauge) 

Staff Gauge Site (1991) on Williams Creek Immediately Downstream of 
Access Road 

(Immediately Downstream of Water Quality Site W-9) 

W-2 (Recorder 
No. 2) 

Data Logger Site No. 2 on Williams Creek Upstream of Waste Rock Tributary 

W-4 (Recorder 
No. 3) 

Data Logger Site No. 3 on Williams Creek Downstream of Waste Rock 
Tributary 

W-10 (Recorder 
No. 1) 

Data Logger Site No. 1 on Williams Creek Upstream of Yukon River 
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Table 2 

Surface Water Quality for Selected Parameters 

Station W-3 W-4 W-9 CCREM Guideline 

Sample Date 28-Sep-97 28-Sep-97 28-Sep-97  

Hardness (CaCO3), mg/L 158 129 135  

Aluminum (total), mg/L 0.197 0.033 0.569 0.1 for pH > 6.5 

Arsenic (total), mg/L 0.0007 0.0006 0.0011 0.05 

Cadmium (total), mg/L <0.00005 <0.00005 <0.00005 0.0002-0.0018H 

Chromium (total), mg/L <0.0005 <0.0005 0.0009 0.002* 

Copper (total), mg/L 0.0017 0.0011 0.0025 0.002-0.004H 

Iron (total), mg/L 0.6 0.48 0.91 0.3 

Lead (total), mg/L 0.00015 <0.00005 0.00049 0.001-0.007H 

Mercury (total), mg/L <0.00005 <0.00005 <0.00005 0.0001 

Nickel (total), mg/L 0.0014 0.001 0.0018 0.025-0.150H 

Selenium (total), mg/L <0.001 <0.001 <0.001 0.001 

Silver (total), mg/L <0.00001 <0.00001 0.00001 0.0001 

Zinc (total), mg/L 0.002 0.003 0.005 0.03 
Note:  * Indicates guideline to protect aquatic life including zooplankton and phytoplankton, H denotes that 

guideline depends on Hardness, bold denotes that CCREM guideline exceeded 

 

Most surface water quality parameters were  below CCREM freshwater aquatic guidelines.  The 

only two parameters exceeding the guideline were aluminum and iron.  Stations W-3 (tributary 

to Williams Creek) and W-9 (Williams Creek) both reported aluminum concentrations above the 

guideline.  Iron exceeded the guideline at all three stations. 

 

4.2 Groundwater  

 

The in situ and laboratory water quality data from the 1997 field trip for piezometers RC-92-01, 

DH95-B, MW96-B and MW96-F are contained within Table 2 of Appendix III.D.  Selected 

parameters, and the applicable guidelines for the protection of freshwater aquatic life (CCREM, 

1997) where applicable, are presented in Table 3.  The locations of the groundwater wells are 

show on Drawing 1784.100.  
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As can be observed from Table 3, the groundwater quality parameters were generally below 

CCREM guidelines for freshwater aquatic life.  Total selenium concentrations were below the 

CCREM guideline, or below the detection limit of 0.01 mg/L at piezometer DH95-B, at all sites 

except for piezometer RC-92-01.  Total aluminum and iron concentrations were above the 

guideline at wells MW96-B, MW96-F and DH95-B.  Piezometers DH95-B and MW96-F reported 

total copper levels above the guideline.  Piezometer DH95-B had total lead levels above the 

guideline.  Total zinc concentrations were above the guideline at MW96-F and DH95-B. 

 

Table 3 

Groundwater Quality for Selected Parameters 

Well RC92-01 MW96-B MW96-F DH95-B CCREM Guideline 

Sample Date 27-Sep-97 28-Sep-97 28-Sep-97 28-Sep-97  

Hardness (CaCO3), mg/L 273 131 189 140  

Aluminum (total), mg/L 0.068 1.35 0.231 26.1 0.1 for pH > 6.5 

Arsenic (total), mg/L 0.0003 0.0005 0.0011 0.002 0.05 

Cadmium (total), mg/L <0.00005 0.00006 0.00025 <0.0005 0.0002-0.0018H 

Chromium (total), mg/L <0.0005 0.001 0.001 0.011 0.002* 

Copper (total), mg/L 0.001 0.0018 0.0147 0.009 0.002-0.004H 

Iron (total), mg/L 0.06 1.14 0.4 3.52 0.3 

Lead (total), mg/L 0.00024 0.00173 0.0036 0.0121 0.001-0.007H 

Mercury (total), mg/L <0.00005 <0.00005 <0.00005 <0.00005 0.0001 

Nickel (total), mg/L 0.0014 0.0011 0.0094 0.005 0.025-0.150H 

Selenium (total), mg/L 0.002 <0.001 <0.001 <0.01 0.001 

Silver (total), mg/L <0.00001 <0.00001 0.00002 <0.00001 0.0001 

Zinc (total), mg/L 0.004 0.007 0.047 0.09 0.03 

Note:  * Indicates guideline to protect aquatic life including zooplankton and phytoplankton, H denotes that 

guideline depends on Hardness, bold denotes that CCREM guideline exceeded 
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4.3 Quality Assurance / Quality Control (QA/QA) 

 

A strict QA/QC program for the collection, preservation and shipping of water quality samples 

was followed during the surface and ground water investigations.  As part of the QA/QC wells 

were purged three times before samples were collected with the following exceptions: 

 

• Well MW96-F was partially purged once.  As previously noted, the well had frozen near the 

surface and only water which had ponded above the ice could be sampled.  This sample 

was not intended to be an accurate representation of the groundwater chemistry for the 

area; and  

• Just over two purges of well MW96-B was completed.  Slow well recharge after the second 

purge inhibited further purging.   

 

In addition, it is important to note that the water depth within the inclined well RC-92-01, could 

not be recorded by the M-Scope due to excessive friction along the walls.  Thus purge volumes 

for this well were determined using one of the deepest water level depths previously recorded.  

In order to account for this, over three purge volumes were removed from the well prior to 

sampling. 

 

4.4 Data Summary 

 

Surface and ground water quality data previously submitted as part of the environmental review 

process are included with the Appendices of this report.  Appendix III.B and III.C provide 

surface water quality data from October (1989) to October (1992) and May (1994), respectively.  

Water quality data from wells RC-92-01 and WW95-01 are provided in Appendix III.C.   

 

5.0 Hydrology 
 

5.1 Field Trip 

 

Flows were recorded at stations W-4 (Recorder No. 3), Williams Creek downstream of the 

waste rock storage area tributary, and immediately downstream of the present site access road 

at station W-9 (Staff Gauge, 1991).  The approximate locations of the hydrology stations within 

 
 
Date 02/18/05  Page 9 



Western Copper Holdings Ltd.  Carmacks Copper Project 
Baseline Data Compilation Report 

 
 

the Williams Creek drainage are shown on Figure 2.  Table 2 provides the titles and locations of 

the sites.   

 

The flows for W-4 and W-9 were 0.038 m3/s and 0.015 m3/s, respectively.  The flows at these 

stations were determined using a price type AA current meter and the six tenths of depth, 

velocity/area method.  The current meter could not be used at Station W-3 (waste rock storage 

area tributary to Williams Creek) due to braiding of the stream, subsurface flow and excessive 

algae growth so the flow was visually estimated to be 2 L/s (0.002 m3/s).   

 

5.2 Hydrological Data Summary 

 
Hydrological data, previously submitted as part of the environmental review process, is 

contained within the following appendices: 

 

Appendix IV.A  Upper Williams Creek Stream Flow Data for the Period from June 10 to 
August 31, 1992 at Site W-9.   

Appendix IV.B  1993 and 1994 Hydrological Data.  
Appendix IV.C  Hydrological Data and Analysis Displayed in Tables and Figures   
Appendix IV.D  Runoff Coefficients for Big Creek. 
 

In addition to the data contained within the appendices, Table 4 has been prepared which 

summarizes the sport flow measurement data reported in the IEE and the data from the 1997 

field trip.   

 

6.0 Climate Data 
 
Climate data from the IEE and Addendums are provided in the following appendices: 
 
Appendix V.A Precipitation, Temperature and Snow Pack Data from Williams Creek and 

Surrounding Area, Including Historic and 1992 Climate Data 
Appendix V.B  1992 and 1994 Temperature, Precipitation and Snow Pack Data   
Appendix V.C Graphical Representations of Precipitation Rate for Actual, Estimated and 

Long Term for July to September, 1996 
Appendix V.D Daily and Monthly Averages of Meteorological Parameters Measured at 

the Williams Creek Climate Station (1994 to 1997) 
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Electronic copies of the 1994 to 1997 data logger files for the Williams Creek Climate Station 

were obtained from DIAND Water Resources.  Daily and monthly averages for the data were 

determined and are contained within Appendix V.D.  The dates of climate data records are 

summarized below:  

 

   From      To 

Year  Day     Day  

1994   September 13   December 31 

1995 January 1   November 25 

1996 March 28   December 31 

1997  January 1   September 5 

 

There are no data records from November 26, 1995 to March 27, 1996.   

 

7.0 Conclusions 
The data contained within this report is meant to assist Western Copper and its consultants to 

address issues raised by the RERC as part of the project’s environmental review.   
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Appendix I 
 
 

Piezometer Record Sheets 
 

Data From 1993 to September, 1997 

 



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER RC-92-01
PIEZOMETER LOCATION DOWNSLOPE OF EVENTS POND
SURVEY LOCATION (m)
GROUND ELEVATION (m)
DATE OF INSTALLATION August/September, 1992
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 64.8 (angled hole)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m)
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

29-Apr-93 65.9 20.1
2-Aug-93 66.3 20.2
2-Sep-93 66.5 20.3
29-Oct-93 >66.0 >20.1 No water encountered

15-Apr-94 66.3 20.2
13-May-94 67.0 20.4
26-Oct-94  67.5 20.6

15-Aug-95 >68.9 >21 Water quality samples taken

27-Sep-97 >32.8 >10 Water quality samples taken

27-Jul-98 5:00 PM >32.8 >10 No water encountered

Note: > Indicates that the maximum depth achieved by M-Scope after 3 attempts 



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER RC-92-04
PIEZOMETER LOCATION OPEN PIT
SURVEY LOCATION (m)
GROUND ELEVATION (m)
DATE OF INSTALLATION August/September, 1992
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 63.8 (angled hole)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m)
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

29-Apr-93 >132 >40.2 No water encountered
28-May-93 >140.2** >42.7 No water encountered
2-Aug-93 >56.5 >17.2 No water encountered
2-Sep-93 >79.5 >24.2 No water encountered
29-Oct-93 >65.0 >19.8 No water encountered

15-Apr-94 DW DW-Dry Well; probe hit
 bottom at 66.1 m

13-May-94 >148 >45.1 No water encountered
26-Oct-94 >186 >56.7 No water encountered

19-May-95 >105 >32 No water encountered
22-Jul-95 >98.4 >30 No water encountered

27-Sep-97 >134.5 >41 No water encountered

27-Jul-98 1:00 PM >151.6 >46.2 No water encountered

Note: > Indicates that the maximum depth achieved by M-Scope after 3 attempts 
*  Three gallons of de-ionized water was poured down the well to wash out piezometer
and allow the M-Scope to slide further down the well.  Still could not get M-Scope
to bottom of well.



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER RC-92-05
PIEZOMETER LOCATION OPEN PIT
SURVEY LOCATION (m)
GROUND ELEVATION (m)
DATE OF INSTALLATION August/September, 1992
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 61.9 (angled hole)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m)
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

29-Apr-93 >160 >48.8 No water encountered
28-May-93 >105* >32 No water encountered
2-Aug-93 >83 >25.3 No water encountered
2-Sep-93 >87 >26.5 No water encountered
29-Oct-93 >54 >16.4 No water encountered

15-Apr-94 >147 >44.8 No water encountered
13-May-94  DW DW-Dry Well; Probe hit 
26-Oct-94 DW bottom at 61.9 m

19-May-95 >44.3 >13.5 No water encountered
22-Jul-95 >23.0 >7 No water encountered

27-Sep-97 >190.3 >58 No water encountered

27-Jul-98 Could not locate

Note: > Indicates that the maximum depth achieved by M-Scope after 3 attempts 
*  Three gallons of de-ionized water was poured down the well to wash out piezometer
and allow the M-Scope to slide further down the well.  Still could not get M-Scope
to bottom of well.



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER RC-92-06
PIEZOMETER LOCATION OPEN PIT
SURVEY LOCATION (m)
GROUND ELEVATION (m)
DATE OF INSTALLATION August/September, 1992
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 121.9 (angled hole)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m)
SIZE OF PIEZOMETER 2 inch (5.08 cm)

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

29-Apr-93 >303 >92.4 No water encountered
28-May-93 >280 >85.3 No water encountered
2-Aug-93 >48 >14.6 No water encountered
2-Sep-93 >62 >18.9 No water encountered
29-Oct-93 >67 >20.4 No water encountered

15-Apr-94 >210 >64.0 No water encountered
13-May-94 >343 >104.5 No water encountered
26-Oct-94 >382 >116.4 No water encountered

19-May-95 >328.1 >100 No water encountered
22-Jul-95 >328.1 >100 No water encountered

27-Sep-97 >42.6 >13 No water encountered
Probe hit obstacle at 13m

27-Jul-98 1:20 PM >43.8 >13.35 No water encountered
Probe hit obstacle at 14.9m

Note: > Indicates that the maximum depth achieved by M-Scope after 3 attempts 
*  Three gallons of de-ionized water was poured down the well to wash out piezometer
and allow the M-Scope to slide further down the well.  Still could not get M-Scope
to bottom of well.



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER RC-92-09
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m)
DATE OF INSTALLATION August/September, 1992
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 92.2 (angled hole)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m)
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

29-Apr-93 191.80 58.5
2-Aug-93 190.50 58.1
2-Sep-93 189.80 57.9
29-Oct-93 >70 >21.3 No water encountered

15-Apr-94 >221 >67.4 No water encountered
13-May-94 190.0 57.9
26-Oct-94 189.9 57.9

28-Sep-97 >39.4 >12 No water encountered

27-Jul-98 3:00 PM >50.2 >15.3 No water encountered

Note: > Indicates that the maximum depth achieved by M-Scope after 3 attempts 



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-1
PIEZOMETER LOCATION WATER STORAGE DAM
SURVEY LOCATION (m)
GROUND ELEVATION (m) 645
DATE OF INSTALLATION 3-Mar-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 30.0
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.6*
SIZE OF PIEZOMETER 3/4 inch (1.91 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 3.00 0.93 Total well depth of 1.26m
22-Jul-95 2.06 0.63*

15-Aug-95 1.90 0.58
5-Oct-95 at surface

26-Oct-95 Frozen at surface

27-Jul-98 8:40 PM 0.3 0.1 Piezometer  Stickup .15 m
 

*  Casing sunk to ground level and piezometer tubing (0.55m section) broken off at
ground level



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-2(1)
PIEZOMETER LOCATION WATER STORAGE DAM
SURVEY LOCATION (m)
GROUND ELEVATION (m) 640
DATE OF INSTALLATION 3-Mar-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 28.6
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.5
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 DW DW-Dry Well; 11.73m to ice or
sloughed area

22-Jul-95 DW DW-Dry Well; 11.72m to bottom
15-Aug-95 DW DW-Dry Well; 11.70m to bottom
5-Oct-95 DW DW-Dry Well; 11.72m to bottom

26-Oct-95 DW DW-Dry Well; 11.72m to bottom

27-Jul-98 8:40 PM 2.66 0.81



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-2(2)
PIEZOMETER LOCATION WATER STORAGE DAM
SURVEY LOCATION (m)
GROUND ELEVATION (m) 640
DATE OF INSTALLATION 3-Mar-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 3.8
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.5
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 DW DW-Dry Well; 4.42 m to bottom
22-Jul-95 DW DW-Dry Well; 4.43 m to bottom

15-Aug-95 DW DW-Dry Well; 4.42 m to bottom
5-Oct-95 DW DW-Dry Well; 4.44 m to bottom

26-Oct-95 DW DW-Dry Well; 4.42 m to bottom

27-Jul-98 8:40 PM 9.28 2.83
 



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-A
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 858
DATE OF INSTALLATION 27-Feb-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 7.3
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.5
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 DW DW-Dry Well; 7.92 m to bottom
22-Jul-95 DW DW-Dry Well; 7.92 m to bottom

15-Aug-95 DW DW-Dry Well; 7.93 m to bottom
5-Oct-95 DW DW-Dry Well; 7.92 m to bottom

26-Oct-95 29.23 8.91 849.6

27-Sep-97 DW DW-Dry Well; 8.0 m to bottom
 

27-Jul-98 2:25 PM 25.98 7.92 850.6 Barrier at 7.92 m



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-B(1)
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 827
DATE OF INSTALLATION 27-Feb-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 6.1
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.5
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

27-Feb-95 DW DW-Dry Well
19-May-95 DW DW-Dry Well; 6.63 to bottom
22-Jul-95 DW DW-Dry Well; 6.62 to bottom

15-Aug-95 DW DW-Dry Well; 6.62 to bottom
5-Oct-95 DW DW-Dry Well; 6.60 to bottom

26-Oct-95 DW DW-Dry Well; 6.50 to bottom

27-Sep-97  8.17 2.49 824.0 6.61m to bottom
28-Sep-97 8.20 2.5 824.0 Water quality samples collected

27-Jul-98 2:00 PM 13.42 4.09 823.4 Water quality samples collected



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-B(2)
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 827
DATE OF INSTALLATION 27-Feb-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 2.9
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.5
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 Could not remove cap
22-Jul-95 5.15 1.57 824.9

15-Aug-95 8.23 2.51 824.0 Perched water table or permafrost
5-Oct-95 9.61 2.93 823.6

26-Oct-95 10.14 3.09 823.4

27-Sep-97  9.51 2.9 823.6 3.55m to bottom

27-Jul-98 2:00 PM 11.61 3.54 824.0 3.55 m to bottom



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-C
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 786
DATE OF INSTALLATION 10-Mar-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 25.9
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.61
SIZE OF PIEZOMETER 3/4 inch (1.91 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 DW DW-Dry Well; Hit ice at 6.68m
22-Jul-95 DW DW-Dry Well; 6.67m to ice or 

sloughed portion
15-Aug-95 DW DW-Dry Well; 7.7m to blockage
5-Oct-95 DW DW-Dry Well; 6.7m to blockage

26-Oct-95 85.47 26.05 759.3 Total well depth of 26.6m

28-Sep-97 DW DW-Dry Well; 26.7m to bottom; 
 constriction at 6-7m depth

27-Jul-98 2:45 PM DW DW-Dry Well; 26.55 m to bottom 



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-D
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 778
DATE OF INSTALLATION 8-Mar-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 7.62
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.5
SIZE OF PIEZOMETER 3/4 inch (1.91 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 DW DW-Dry Well; 8.23m to bottom
22-Jul-95 DW DW-Dry Well; 8.20m to bottom

15-Aug-95 DW DW-Dry Well; 8.21m to bottom
5-Oct-95 DW DW-Dry Well; 8.20m to bottom

26-Oct-95 26.31 8.02 769.5

28-Sep-97 26.97 8.22 769.3 Probe sounded at well bottom
 

27-Jul-98 3:10 PM 26.97 8.22 769.3 Probe sounded at well bottom



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-E
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 790
DATE OF INSTALLATION 7-Mar-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 12.6 (18.3 EOH)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.5*
SIZE OF PIEZOMETER 3/4 inch (1.91 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 DW DW-Dry Well; 1.30m to ice 
or constriction; moist at bottom

22-Jul-95 DW DW-Dry Well; 1.45m to bottom
15-Aug-95 DW DW-Dry Well; 2.8m to bottom
5-Oct-95 DW DW-Dry Well; 3.13m to bottom

26-Oct-95 ** Frozen at surface

28-Sep-97 7.9 2.42 787.6 3.9m to ice or sloughed area
 

27-Jul-98 7:30 PM 13.38 4.08 785.9 4.11 m to barrier

*  Casing had sunk to ground level by July 22, 1995
** Well remained frozen at surface after the falling head test on 5-Oct-95



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-F
PIEZOMETER LOCATION DOWN SLOPE OF EVENTS POND
SURVEY LOCATION (m)
GROUND ELEVATION (m) 726
DATE OF INSTALLATION 5-Mar-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 19.81
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.5
SIZE OF PIEZOMETER 3/4 inch (1.91 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 1.97 0.60 724.9 1.26m to frozen or sloughed portion
22-Jul-95 DW DW-Dry Well; 1.54m to bottom

15-Aug-95 DW DW-Dry Well; 1.72m to bottom
5-Oct-95 6.00 1.83 723.7

26-Oct-95 DW DW-Dry Well; 1.86m to mud

27-Sep-97 5.6 1.70 723.8 2.35 m to frozen or sloughed portion
 

27-Jul-98 5:15 PM 6.04 1.84 723.2 2.37 m to barrier; 1.0 m PVC stickup



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-G(1)
PIEZOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 765
DATE OF INSTALLATION 27-Feb-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 9.14 (10.7 EOH)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.6
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 Frozen at surface
22-Jul-95 DW DW-Dry Well; 9.71m to bottom

15-Aug-95 DW DW-Dry Well; 9.72m to bottom
5-Oct-95 DW DW-Dry Well; 9.70m to bottom

27-Sep-97 DW DW-Dry Well; 9.70m to bottom

27-Jul-98 3:45 PM DW DW-Dry Well; 9.76m to bottom



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-G(2)
PIEZOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 765
DATE OF INSTALLATION 27-Feb-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 4.6
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.6
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-May-95 DW DW-Dry Well; 4.93 to bottom
5-Oct-95 12.66 3.86 760.5

27-Sep-97 4.7m to moist bottom

27-Jul-98 3:45 PM DW DW-Dry Well; 4.89 to bottom

 



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH95-H (Th3)
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)
GROUND ELEVATION (m) 768
DATE OF INSTALLATION 9-Mar-95
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m) 8.84 (30.03 EOH)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m) 0.6
SIZE OF PIEZOMETER 3/4 inch (1.91 cm) diameter

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

22-Jul-95 19.85 6.05 761.4
15-Aug-95 18.96 5.78 761.6
5-Oct-95 18.31 5.58 761.8

26-Oct-95 18.47 5.63 761.8

28-Sep-97 6.89 2.10 765.3

27-Jul-98 3:20 PM 19.42 5.92 761.5



PIEZOMETER  RECORD SHEET
 

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER WW95-1
PIEZOMETER LOCATION WATER WELL
SURVEY LOCATION (m)
GROUND ELEVATION (m)
DATE OF INSTALLATION
TOP OF WELL COMPLETION INTERVAL (m)
BOTTOM OF WELL COMPLETION INTERVAL (m)
WELL COMPLETION INTERVAL (m)
PIEZOMETER STICKUP ABOVE GROUND (m)
SIZE OF PIEZOMETER

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER MW96-A1
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m) 30755 N  29835 E
GROUND ELEVATION (m) 861
DATE OF INSTALLATION 17-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 34.4
BOTTOM OF WELL COMPLETION INTERVAL (m) 45.7
WELL COMPLETION INTERVAL (m) 11.3
PIEZOMETER STICKUP ABOVE GROUND (m) 0.6
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

18-Feb-96 9:00 AM DW DW = Dry Well

19-Feb-96 9:00 AM DW

20-Feb-96 2:00 PM DW

21-Feb-96 11:00 AM DW

23-Feb-96 11:00 AM DW

27-Feb-96 6:00 PM DW

29-Feb-96 3:00 PM  DW  

3-Mar-96 11:30 AM 149.6 45.4 816.2

 

27-Sep-97 2:45 PM 138.40 42.2 819.4

27-Jul-98 2:30 PM 146.52 44.66 816.9



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MW96-A2
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)  30755 N 29835 E
GROUND ELEVATION (m) 861
DATE OF INSTALLATION 17-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 81.7
BOTTOM OF WELL COMPLETION INTERVAL (m) 91.4
WELL COMPLETION INTERVAL (m) 9.7
PIEZOMETER STICKUP ABOVE GROUND (m) 0.6
SIZE OF PIEZOMETER 2 inch (5.08cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

18-Feb-96 9:00 AM  DW DW = Dry Well

19-Feb-96 9:00 AM 218.5 66.6 795.0

20-Feb-96 2:00 PM 194.9 59.4 802.2

21-Feb-96 11:00 AM 198.2 60.4 801.2

23-Feb-96 11:00 AM 198.2 60.4 801.2

27-Feb-96 6:00 PM 198.8 60.6 801.0

29-Feb-96 3:00 PM 198.8 60.6 801.0

3-Mar-96 11:00 AM 198.8 60.6 801.0

27-Sep-97 2:45 PM 208.3 63.5 798.1

27-Jul-98 2:30 PM 190.09 57.94 803.7



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MW96-B
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)  30470 N 29974 E
GROUND ELEVATION (m) 833
DATE OF INSTALLATION 18-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 73.4
BOTTOM OF WELL COMPLETION INTERVAL (m) 91.4
WELL COMPLETION INTERVAL (m) 18.0
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-Feb-96 9:30 AM 144.4 44.0 789.3

20-Feb-96 2:00 PM 135.5 41.3 792.0

23-Feb-96 11:00 AM 135.5 41.3 792.0

27-Feb-96 11:00 AM 136.2 41.5 791.8

29-Feb-96 3:10 AM 136.5 41.6 791.7

3-Mar-96 12:00 PM 136.5 41.6 791.7

27-Sep-97 3:00 PM 140.1 42.7 790.6

28-Sep-97 10:00 AM 139.4 42.5 790.8 Water quality samples collected

27-Jul-98 1:50 PM 137.1 41.8 791.5



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MW96-C
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)  30095 N   30385 E
GROUND ELEVATION (m) 755
DATE OF INSTALLATION 26-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 43.3
BOTTOM OF WELL COMPLETION INTERVAL (m) 50.0
WELL COMPLETION INTERVAL (m) 6.7
PIEZOMETER STICKUP ABOVE GROUND (m) 0.4
SIZE OF PIEZOMETER 2 inch (5.08cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

27-Feb-96 3:00 PM 131.9 40.2 715.2

29-Feb-96 3:30 PM 132.2 40.3 715.1

3-Mar-96 2:00 PM 132.2 40.3 715.1

27-Sep-97 5:00 PM 131.2 40.0 715.4 49.5m to bottom of well

27-Jul-98 4:20 PM 130.1 39.65 715.8

  



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER MW96-D
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)  29875 N  30605 E
GROUND ELEVATION (m) 717
DATE OF INSTALLATION 27-Feb-96
WELL COMPLETION INTERVAL (m) 31.7
WELL COMPLETION INTERVAL (m) 41.2
WELL COMPLETION INTERVAL (m) 9.5
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

27-Feb-96 2:00 PM 40.0 12.2 705.1

29-Feb-96 3:00 PM 40.4 12.3 705.0

3-Mar-96 3:20 PM 40.7 12.4 704.9

27-Sep-97 3:15 PM DW DW-Dry Well; 10m to ice or sloughed area

27-Jul-98 5:15 PM DW DW-Dry Well; 10m to ice or sloughed area

  



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MW96-E
PIEZOMETER LOCATION HEAP LEACH PAD SITE
SURVEY LOCATION (m)  30300 N   29827 E
GROUND ELEVATION (m) 831
DATE OF INSTALLATION 17-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 76.2
BOTTOM OF WELL COMPLETION INTERVAL (m) 91.4
WELL COMPLETION INTERVAL (m) 15.2
PIEZOMETER STICKUP ABOVE GROUND (m) 0.45
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

19-Feb-96 9:00 AM 174.9 53.3 778.2

20-Feb-96 2:00 PM 173.2 52.8 778.7

23-Feb-96 11:00 AM 174.9 53.3 778.2

27-Feb-96 3:00 PM 174.9 53.3 778.2

29-Feb-96 11:45 AM 175.2 53.4 778.1

27-Sep-97 5:30 PM DW DW-Dry Well; 8.94m to ice or sloughed area

  

27-Jul-98 2:15 PM 23.5 7.17 824.3 7.51 m to barrier



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER MW96-F
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m)  31745 N  30185 E
GROUND ELEVATION (m) 785
DATE OF INSTALLATION 20-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 57.9
BOTTOM OF WELL COMPLETION INTERVAL (m) 62.5
WELL COMPLETION INTERVAL (m) 4.6
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter  SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

20-Feb-96 2:30 PM 36.1 11.0 774.3

22-Feb-96 10:30 AM 44.6 13.6 771.7

27-Feb-96 4:00 PM 44.0 13.4 771.9

29-Feb-96 3:00 PM 44.0 13.4 771.9

3-Mar-96 9:00 AM 44.0 13.4 771.9

27-Sep-97 12:30 PM 5.1 1.55 783.8 3.85m to barrier (probably ice); ice observed

  on probe; purged until 3.1m water level reached

28-Sep-97 1:00 PM 10.1 3.08 782.2 Water quality samples were taken from the

 water collected on Sept 27/97

27-Jul-98 11:30 PM 11.3 3.46 781.8



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER MW96-G
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m) 31341 N  30655 E
GROUND ELEVATION (m) 777
DATE OF INSTALLATION 25-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 60.7
BOTTOM OF WELL COMPLETION INTERVAL (m) 74.7
WELL COMPLETION INTERVAL (m) 14.0
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

27-Feb-96 4:00 PM  SLUSH  SLUSH - NO READING

29-Feb-96 2:00 PM 151.6 46.2 731.1

3-Mar-96 10:30 AM 158.8 48.4 728.9

27-Sep-97 1:40 PM 10.80 3.31 774.6 3.55 m to barrier (probably ice)

27-Jul-98 12:30 PM 9.0 2.75 774.6 3.88 m to barrier

  



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MW96-H
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m)  31670 N  30975 E
GROUND ELEVATION (m) 738
DATE OF INSTALLATION 24-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 39.6
BOTTOM OF WELL COMPLETION INTERVAL (m) 55.2
WELL COMPLETION INTERVAL (m) 15.6
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter  SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

27-Feb-96 3:30 PM 55.4 16.9 721.4  

29-Feb-96 3:15 PM 55.4 16.9 721.4

3-Mar-96 9:30 AM 55.4 16.9 721.4

27-Sep-97 12:45 PM DW DW-Dry Well; 14.6m to barrier (probably ice)

27-Jul-98 11:45 AM 5.44 1.66 736.6 3.7 m to barrier

  



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MW96-I
PIEZOMETER LOCATION WASTE ROCK STORAGE AREA
SURVEY LOCATION (m)   31404 N   31371 E
GROUND ELEVATION (m) 715
DATE OF INSTALLATION 22-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 49.7
BOTTOM OF WELL COMPLETION INTERVAL (m) 54.9
WELL COMPLETION INTERVAL (m) 5.2
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

23-Feb-96   --  SLUSH

27-Feb-96  --  SLUSH

29-Feb-96 59.1 18.0 697.3 SLUSH

3-Mar-96 10:00 AM 59.1 18.0 697.3 SLUSH

27-Sep-97 1:00 PM DW DW-Dry Well; 17.0m to barrier (probably ice)

27-Jul-98 12:10 PM DW  DW-Dry Well; 16.9 m to barrier



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MW96-J
PIEZOMETER LOCATION OPEN PIT
SURVEY LOCATION (m)   30935 N  30390 E
GROUND ELEVATION (m) 846
DATE OF INSTALLATION 26-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 78.6
BOTTOM OF WELL COMPLETION INTERVAL (m) 90.5
WELL COMPLETION INTERVAL (m) 11.9
PIEZOMETER STICKUP ABOVE GROUND (m) 0.55
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

29-Feb-96 DW DW-Dry Well

3-Mar-96 DW DW-Dry Well

27-Sep-97 2:30 PM DW DW-Dry Well

27-Jul-98 1:35 PM DW DW-Dry Well

  



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER MW96-K
PIEZOMETER LOCATION OPEN PIT
SURVEY LOCATION (m)   30515 N   30545 E
GROUND ELEVATION (m) 849
DATE OF INSTALLATION 29-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 76.9
BOTTOM OF WELL COMPLETION INTERVAL (m) 93.0
WELL COMPLETION INTERVAL (m) 16.1
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 2 inch (5.08 cm) diameter  SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

29-Feb-96 DW DW-Dry Well

3-Mar-96 11:30 AM DW DW-Dry Well

27-Sep-97 Could not locate well

  



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH96-11
PIEZOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m)   29929 N   30230 E
GROUND ELEVATION (m) 766
DATE OF INSTALLATION 14-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 10.1
BOTTOM OF WELL COMPLETION INTERVAL (m) 15.2
WELL COMPLETION INTERVAL (m) 5.2
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter  SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

15-Feb-96 2:30 PM 49.5 15.1 751.2 No groundwater was intersected.

16-Feb-96 4:00 PM DW The water level measurements were

17-Feb-96 9:30 AM DW monitoring drilling induced water.

19-Feb-96 8:30 AM DW DW = DRY WELL

20-Feb-96 2:30 PM DW DW = DRY WELL

21-Feb-96 11:00 AM DW DW = DRY WELL

 

27-Sep-97 4:00 PM DW  DW = DRY WELL

27-Jul-98 3:50 PM DW DW = DRY WELL



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH96-12
PIEZOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m)   29953 N   30267 E
GROUND ELEVATION (m) 769
DATE OF INSTALLATION 13-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 14.3
BOTTOM OF WELL COMPLETION INTERVAL (m) 18.4
WELL COMPLETION INTERVAL (m) 4.1
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter  SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

14-Feb-96 DW DW = DRY WELL

15-Feb-96   DW  DW = DRY WELL

16-Feb-96  DW DW = DRY WELL

17-Feb-96  DW DW = DRY WELL

19-Feb-96  DW DW = DRY WELL

20-Feb-96  DW DW = DRY WELL

21-Feb-96  DW DW = DRY WELL

 

27-Sep-97 DW  DW = DRY WELL

3.37m to ice or sloughed portion

27-Jul-98 4:30 PM DW DW = DRY WELL

16.28 m to barrier



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH96-14
PIEZOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m)   29964 N   30239 E
GROUND ELEVATION (m) 768
DATE OF INSTALLATION 10-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 9.5
BOTTOM OF WELL COMPLETION INTERVAL (m) 14.3
WELL COMPLETION INTERVAL (m) 4.9
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter  SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

11-Feb-96 5:30 PM 16.4 5.0 763.3 No groundwater was intersected.

12-Feb-96 2:30 PM 17.4 5.3 763.0 The water level measurements were

13-Feb-96 6:30 PM 17.1 5.2 763.1 monitoring drilling induced water.

14-Feb-96 3:00 PM 17.9 5.5 762.8

15-Feb-96 2:30 PM 18.7 5.7 762.6  

18-Feb-96 9:30 AM 20.7 6.3 762.0  

19-Feb-96 8:30 AM 21.7 6.6 761.7

20-Feb-96 2:30 PM 22.6 6.9 761.4

21-Feb-96 11:00 AM 23.6 7.2 761.1

22-Feb-96 11:00 AM 24.0 7.3 761.0

23-Feb-96 11:00 AM 24.0 7.3 761.0

  

27-Sep-97 4:30 PM DW DW- Dry Well; 11.38 m to bottom; ice

and mud observed on probe

27-Jul-98 4:00 PM DW DW- Dry Well; 11.39 m to bottom; ice

observed on probe



PIEZOMETER  RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

PIEZOMETER NUMBER DH96-15
PIEZOMETER LOCATION PROCESS PLANT SITE
SURVEY LOCATION (m)   29982 N   30241 E
GROUND ELEVATION (m) 769
DATE OF INSTALLATION 12-Feb-96
TOP OF WELL COMPLETION INTERVAL (m) 12.5
BOTTOM OF WELL COMPLETION INTERVAL (m) 16.8
WELL COMPLETION INTERVAL (m) 4.3
PIEZOMETER STICKUP ABOVE GROUND (m) 0.3
SIZE OF PIEZOMETER 1 inch (2.54 cm) diameter  SCH 40 PVC

PIEZOMETER READINGS AND STATUS

DATE TIME DEPTH TO WATER FROM WATER COMMENTS
TOP OF PVC ELEVATION

(feet) (meters) (meters)

13-Feb-96 6:30 PM 35.1 10.7 758.6 No groundwater was intersected.

14-Feb-96 3:00 PM 37.2 11.4 758.0 The water level measurements were

15-Feb-96 2:30 PM 38.1 11.6 757.7 monitoring drilling induced water.

16-Feb-96 4:00 PM 43.0 13.1 756.2

18-Feb-96 9:30 AM 43.3 13.2 756.1  

19-Feb-96 8:30 AM 44.3 13.5 755.8

20-Feb-96 2:30 PM 45.6 13.9 755.4

21-Feb-96 11:00 AM 46.9 14.3 755.0

23-Feb-96 11:00 AM 46.9 14.3 755.0

     

27-Sep-97 4:45 PM DW DW-Dry Well; 15.74m to bottom; mud 

observed on probe

27-Jul-98 4:10 PM DW DW-Dry Well



 

Appendix II 
 

Thermistor Record Sheets (Th-1 to Th-5)  
 

and  
 

Ground Temperature Envelopes (Th-1 to Th-3)  
 

Data From 1993 to September, 1997 

 



THERMISTOR RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

SUMMARY OF TEMPERATURE MEASUREMENTS

THERMISTOR NUMBER Th-1
LOCATION Drill Hole RC92-7 

31230 N 30180 E  (scaled)
vertical hole

INSTALLATION DATE Sept. 07, 1992

CHANNEL # 1 2 3 4 5 6 7 8 9 10
DEPTH (ft) 0 7 9 11 13 17 20 25 45 65
DEPTH (m) 0.00 2.13 2.74 3.35 3.96 5.18 6.10 7.62 13.72 19.81

DATE TEMPERATURE READING (degrees C) 
CHANNEL NUMBER

1 2 3 4 5 6 7 8 9 10

29-Apr-93 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.2 -0.3 -0.3
2-Aug-93 4.7 3.1 2.0 1.3 0.3 0.0 0.0 -0.2 -0.3 -0.3
2-Sep-93 5.0 3.8 2.9 2.1 0.7 0.0 0.0 -0.2 -0.3 -0.3
29-Oct-93 2.0 2.0 1.9 1.7 0.7 0.1 0.0 -0.2 -0.3 -0.3
15-Apr-94 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.2 -0.3 -0.3

** 9-Jul-94 4.0 2.8 2.1 1.8 1.5 1.5 1.4 1.2 1.1 1.1
28-Mar-95 -0.1 -0.1 0.0 0.1 0.0 -0.1 0.0 -0.2 -0.3 -0.3
21-Apr-95 -0.2 0.0 0.0 0.1 0.0 0.0 0.0 -0.2 -0.3 -0.3
19-May-95 -0.1 -0.1 0.0 0.1 0.0 0.0 -0.1 -0.2 -0.3 -0.3
22-Jul-95 0.9 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.3 -0.3

15-Aug-95 0.9 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.2 -0.3 -0.3
5-Oct-95 3.4 2.7 2.1 1.7 0.6 0.1 -0.1 -0.2 -0.3 -0.3

26-Oct-95 2.4 2.2 1.9 1.6 0.7 0.1 -0.1 -0.2 -0.3 -0.3
29-Feb-96 -0.5 0.0 0.1 0.2 0.1 0.0 -0.1 -0.1 0.1 -0.2
27-Sep-97 3.0 2.3 1.7 1.2 0.4 0.0 -0.1 -0.2 -0.3 -0.3
28-Sep-97 3.0 2.3 1.7 1.2 0.3 0.0 -0.1 -0.2 -0.3 -0.3
27-Jul-98 2.1 1.0 0.4 0.2 0.0 0.0 -0.1 -0.2 -0.3 -0.3

 

** As readings were significantly different from past records, instrument battery
was changed.  Readings remained the same after battery replacement.



THERMISTOR RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

SUMMARY OF TEMPERATURE MEASUREMENTS

THERMISTOR NUMBER TH-2
LOCATION Drill Hole RC92-10 

29990 N  30740 E (scaled)
inclined at 247º, -50º

INSTALLATION DATE Sept. 11, 1992

CHANNEL # 1 2 3 4 5 6 7 8 9 10
DEPTH (ft) 0 5.3 6.9 8.4 10 13 15.3 19.2 34.4 49.9
DEPTH (m) 0.00 1.62 2.10 2.56 3.05 3.96 4.66 5.85 10.49 15.21

DATE TEMPERATURE READING (degrees C) 
CHANNEL NUMBER

1 2 3 4 5 6 7 8 9 10

29-Apr-93 -0.1 -0.1 -0.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2
2-Aug-93 6.3 2.9 0.0 -0.2 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2
2-Sep-93 5.8 3.7 1.7 -0.1 -0.3 -0.3 -0.3 -0.3 -0.2 -0.3
29-Oct-93 1.2 1.0 0.6 0.3 -0.2 -0.3 -0.3 -0.3 -0.2 -0.3
15-Apr-94 0.0 0.0 -0.1 0.0 -0.1 -0.2 -0.2 -0.3 -0.2 -0.3
13-May-94 0.1 0.0 -0.1 0.0 -0.1 -0.2 -0.2 -0.3 -0.2 -0.3

** 9-Jul-94 9.0 6.7 4.9 3.5 2.4 2.2 2.2 2.0 2.0 1.8
10-Jul-94 9.0 6.7 4.9 3.5 2.4 2.2 2.2 2.0 2.0 1.8
26-Oct-94 2.6 2.6 2.3 1.9 0.4 -0.1 -0.2 -0.3 -0.2 -0.3
28-Mar-95 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 -0.2 -0.3 -0.2 -0.4
21-Apr-95 -0.4 -0.1 -0.1 -0.1 0.0 -0.1 -0.2 -0.3 -0.2 -0.4
19-May-95 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 -0.2 -0.3 -0.2 -0.4
22-Jul-95 8.4 5.7 3.7 2.3 0.3 -0.1 -0.2 -0.3 -0.4

15-Aug-95 9.0 6.9 5.1 3.8 0.9 -0.1 -0.1 -0.3 -0.2 -0.4
5-Oct-95 6.6 5.8 4.8 3.8 1.5 0.0 -0.1 -0.3 -0.2 -0.4

26-Oct-95 3.4 3.7 3.4 3.0 1.3 0.2 -0.1 -0.3 -0.2 -0.4
29-Feb-96 -1.4 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.3 -0.1 -0.3
27-Sep-97 7.3 6.6 5.7 4.8 2.5 1.1 0.0 -0.3 -0.2 -0.3
28-Sep-97 7.3 6.6 5.6 4.7 2.5 1.1 -0.1 -0.3 -0.2 -0.3
27-Jul-98 10.0 7.1 5.2 3.7 1.4 0.6 0.0 -0.3 -0.2 -0.3

 

** As readings were significantly different from past records, instrument battery
was changed.  Readings remained the same after battery replacement.



THERMISTOR RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT 

SUMMARY OF TEMPERATURE MEASUREMENTS

THERMISTOR NUMBER Th-3
LOCATION Drill Hole DH95-H

30130 N  30300 E  (scaled)
vertical hole

INSTALLATION DATE March 09, 1995

CHANNEL # 1 2 3 4 5 6 7 8 9 10
DEPTH (ft) 0 5 15 30 45 60 75 90 95 100
DEPTH (m) 0.00 1.52 4.57 9.14 13.72 18.29 22.86 27.43 28.96 30.48

DATE TEMPERATURE READING (degrees C) 
CHANNEL NUMBER

1 2 3 4 5 6 7 8 9 10

28-Mar-95 -0.4 0.0 -0.1 -0.2 -0.2 -0.1 -0.2 -0.1 -0.7 0.2
21-Apr-95 2.4 -0.1 -0.1 -0.2 -0.2 -0.1 -0.2 -0.1 -0.1 -0.1  
19-May-95 0.0 -0.3 -0.2 -0.2 -0.2 -0.3 -0.2 -0.1 -0.2
22-Jul-95 0.0 -0.2 -0.2 -0.3 -0.2 -0.3 -0.3 -0.1 -0.1 14.4

15-Aug-95 0.0 -0.2 -0.2 -0.2 -0.2 -0.3 -0.3 -0.1 0.6 14.3
5-Oct-95 0.0 -0.2 -0.2 -0.2 -0.2 -0.4 -0.4 -0.1 1.7 4.7

26-Oct-95 0.0 -0.2 -0.2 -0.3 -0.2 -0.4 -0.4 -0.1 1.8 -0.4
29-Feb-96 0.2 -0.1 0.0 -0.2 -0.2 -0.3 -0.3 0.1 0.2 5.9
27-Sep-97 0.0 -0.2 -0.2 -0.3 -0.3 -0.4 -0.4 -0.2 1.7 7.8
28-Sep-97 0.0 -0.2 -0.2 -0.3 -0.3 -0.4 -0.4 -0.1 1.7 5.5
27-Jul-98 0.0 -0.2 -0.2 -0.3 -0.3 -0.4 -0.4 -0.1 0.5 18.8

 

 



THERMISTOR RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

SUMMARY OF TEMPERATURE MEASUREMENTS

THERMISTOR NUMBER Th-4
LOCATION DH96-13 at Proposed Process Plant Site 

29963 N  30244 E
vertical hole

INSTALLATION DATE Feb. 12, 1996

CHANNEL # 1 2 3 4 5 6 7 8 9 10
DEPTH (ft) 0 3 6 9 12 16 20 25 40 60
DEPTH (m) 0.00 0.91 1.83 2.74 3.66 4.88 6.10 7.62 12.19 18.29

DATE TEMPERATURE READING (degrees C) 
CHANNEL NUMBER

1 2 3 4 5 6 7 8 9 10

29-Feb-96 -5.9 -6.8 -5.6 -1.9 0.0 0.0 0.0 0.0 0.0 0.0
27-Sep-97 8.3 6.4 4.7 2.9 0.9 -0.1 -0.1 -0.2 -0.2 0.0  
28-Sep-97 9.1 5.8 4.7 2.9 1.0 -0.1 -0.1 -0.2 -0.2 0.0
27-Jul-98 25.3 11.9 5.9 2.5 1.0 0.1 0.1 -0.1 0.1 -0.2

 
 

 
 



THERMISTOR RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

SUMMARY OF TEMPERATURE MEASUREMENTS

THERMISTOR NUMBER Th-5
LOCATION DH96-16 at Proposed Process Plant Site  

30033 N  30243 E
vertical hole

INSTALLATION DATE Feb. 14, 1996

CHANNEL # 1 2 3 4 5 6 7 8 9 10
DEPTH (ft) 0 3 6 9 12 16 20 25 40 60
DEPTH (m) 0.00 0.91 1.83 2.74 3.66 4.88 6.10 7.62 12.19 18.29

DATE TEMPERATURE READING (degrees C) 
CHANNEL NUMBER

1 2 3 4 5 6 7 8 9 10

29-Feb-96 -4.6 -3.5 0.0 -0.3 0.0 0.0 -0.1 0.0 0.0 -0.1
27-Sep-97 7.5 5.6 3.4 0.8 -0.2 -0.3 -0.3 -0.3 -0.3 -0.3  
28-Sep-97 8.1 5.5 3.4 0.8 -0.2 -0.3 -0.3 -0.3 -0.3 -0.2
27-Jul-98 23.9 9.8 4.9 1.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.3

 
 

 
 



FIGURE 1  
WESTERN COPPER HOLDINGS LIMITED 

CARMACKS COPPER PROJECT 
GROUND TEMPERATURE ENVELOPE - THERMISTOR Th-1
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FIGURE 2  
WESTERN COPPER HOLDINGS LIMITED 

CARMACKS COPPER PROJECT 
GROUND TEMPERATURE ENVELOPE - THERMISTOR Th-2
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FIGURE  3
WESTERN COPPER HOLDINGS LIMITED  

CARMACKS COPPER PROJECT  
GROUND TEMPERATURE ENVELOPE - THERMISTOR Th-3
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