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1.0 Introduction

A field reconnaissance was undertaken on September 27" and 28" 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:

e Measuring water levels at all piezometer stations;

e Recording thermistor readings on both the 27" and 28™;

e 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

o 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 |. 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 Il. The locations of the thermistors are shown on
Drawing 1784.100. The records contained in Appendix Il 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 1lIl.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 Staff Gauge Site (1991) on Williams Creek Immediately Downstream of
Gauge) Access Road

(Immediately Downstream of Water Quality Site W-9)

W-2 (Recorder | Data Logger Site No. 2 on Williams Creek Upstream of Waste Rock Tributary

No. 2)

W-4 (Recorder | Data Logger Site No. 3 on Williams Creek Downstream of Waste Rock
No. 3) Tributary

W-10 (Recorder | Data Logger Site No. 1 on Williams Creek Upstream of Yukon River
No. 1)
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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 (CaCOQOj;), mg/L 158 129 135
Aluminum (total), mg/L 0.197 0.033 0.569 0.1 forpH > 6.5
Arsenic (total), mg/L 0.0007 0.0006 0.0011 0.05
Cadmium (total), mg/L <0.00005 | <0.00005 | <0.00005 0.0002-0.0018"
Chromium (total), mg/L <0.0005 <0.0005 0.0009 0.002*
Copper (total), mg/L 0.0017 0.0011 0.0025 0.002-0.004"
Iron (total), mg/L 0.6 0.48 0.91 0.3
Lead (total), mg/L 0.00015 <0.00005 0.00049 0.001-0.007"
Mercury (total), mg/L <0.00005 | <0.00005 | <0.00005 0.0001
Nickel (total), mg/L 0.0014 0.001 0.0018 0.025-0.150"
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, " 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 Ill.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.
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

Total aluminum and iron concentrations were 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 forpH >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 0.0002-0.0018"
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 0.002-0.004"
Iron (total), mg/L 0.06 1.14 04 3.52 0.3
Lead (total), mg/L 0.00024 0.00173 0.0036 0.0121 0.001-0.007"
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 0.025-0.150"
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, " denotes that

guideline depends on Hardness, bold denotes that CCREM guideline exceeded

Date 02/18/05
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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:

o 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

e 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 IIl.B and Ill.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
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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 m*/s and 0.015 m?/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 m*/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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TABLE 4 SUMMARY OF STREAMFLOW MEASUREMENTS

Water Level (m)

Station Description Date | Time [Statf Gauge] Water Level |Discharge
] : Recorder (mls)
|
wW-2 Williams Creek - Recorder No. 2 7-Aug-9‘ 16:50 0.044
17-May-92] 11:35 0.403
5-Jul-92 0.08
28-May-93 0.533 97.923 ¢ 0.144
28-May-93 0.539 97.03°¢ 0.145
2-Jul-93 0.37 97.761°% (0.368)}, 0.036
2-Jul-93 0.368 97.759 0.035
2-Aug-93 022 [97.611%(0.221)] 0.009
2-Sep-93 0.4 97.791%(0.4) | 0.035
2-Sep-93 0.401 97.792°¢ 0.036
29-Oct-93 0.398 97.789 ¢ 0.029'
2-May-94 0.247'
13-May-94 0.046'
30-May-94 0.399 0.043
30-May-84 0.409 0.043
9-Jul-94 . 0.423 0.481 0.046
_ 10-Jul-94 0.41 0.403
w-3 7y Unnamed tributary to Willlams Creek | — 8 _,+/48-92 <2l
/Williams Creek downstream of Waste Rock i
W4 _ |/ Storage Area Tributary - Recorder No. 3 | 28-Sep-87 0.468 0.038
Ws_ Southeast tributary to Willlams Creek 7-Aug-91 0.023
Mainstem Upstream of W-§ 7-Aug-92 - 0.023
Willlams Creek immediately downstream of
w-9 Access Road (downstneam of W-8) 8-Jul-91 9:25 0.117 ™ 0.014
' 6-Jul-91 0.117 0.011
\ 6-Jul-91 | 20:00 [ 0.119 0.014
- _5 6-Jul-91 0.118 0.012
Noren "'7( «° 7-Aug91| 800 | 0.120 0.013
Wy 169 0n un 7-Aug-91 0.129 0.015
0107~ oo 7-Aug-91 0.129 0.012
17-Sep-91| 13:00 0.25 0.029
17-Sep-91 0.25 0.027
16-May-92| 20:00 | 0.585 0.291
17-May-92| 13:05 0.544 0.234
8-Jul-92 0.381 0.069
23-May-93 under complete ice cover/glaciated
2-Jul-93 0.223 0.25
2-Aug-93 0.096 0.01
2-Sep-93 0.198 0.026
29-Oct-93 under complete ice cover/glaciated
30-May-94 0.238 0.026
10-Jul-94 0.195 0.031
28-Sep-97 0.015
Williams Creek Upstream of Yukon River -
W-10 Recorder No. 1 7-Aug-91 0.202
17-Sep-91 0.19
31-Mar-92 0.005
18-May-921 14:10 0.391 0.391 0.894
, 7-Jul-92 0.271
| 10-Jul-92**] 14:20 0.434 0.455 0.376
1 23-Jul-92 | 11:45 0.215 0.225 0.235
.  : 11215 0215 0.225 0.211
: 19-Oct-92 | under complete ice coverffloat frozen 0.034
: 2-May-94 | under complete ice cover/float frozen 0.247
; 13-May-94 0.046'
i 30-May-94 0.458 0.46 0.043
i 30-May-94 0.465 0.466 0.043
i 9-Jul-94 0.48 0.481 0.048
) 10-Jul-94 0.468 0.468 0.040
Nancy Lee Mainstem - upstream of W-11 7-Jul-92 0.077
W-11  |Nancy Lee Creek Upstream of Williams Creek] 18-May-92| 15:07 0.61
7-Jut-92 0.141
19-Oct-92( 12:20 0.105'

Notes:

* Data logger installed on May 18, 1992

** Measurement under backwater effect from Yukon River
“** At lower gauge (W-9) helights, two or more flows were taken for better

definition of lower end of rating curve
| Ice on channel bottom
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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:

Year
1994
1995
1996
1997

From
Day
September 13
January 1
March 28

January 1

To
Day
December 31
November 25
December 31

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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PIEZOMETER RECORD SHEET

PIEZOMETER NUMBER
PIEZOMETER LOCATION
SURVEY LOCATION (m)
GROUND ELEVATION (m)
DATE OF INSTALLATION

TOP OF WELL COMPLETION INTERVAL (m)

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

BOTTOM OF WELL COMPLETION INTERVAL (m)
WELL COMPLETION INTERVAL (m)

PIEZOMETER STICKUP ABOVE GROUND (m)

RC-92-01

DOWNSLOPE OF EVENTS POND

August/September, 1992

64.8 (angled hole)

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 >R7 >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 >02.4 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

PIEZOMETER NUMBER
PIEZOMETER LOCATION
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)

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

RC-92-09

HEAP LEACH PAD SITE

August/September, 1992

92.2 (angled hole)

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

PIEZOMETER NUMBER
PIEZOMETER LOCATION
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)

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

DH95-2(1)

WATER STORAGE DAM

640

3-Mar-95

28.6

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
26-0ct-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) 259

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
26-0ct-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

PIEZOMETER NUMBER
PIEZOMETER LOCATION
SURVEY LOCATION (m)
GROUND ELEVATION (m)
DATE OF INSTALLATION

TOP OF WELL COMPLETION INTERVAL (m)

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

BOTTOM OF WELL COMPLETION INTERVAL (m)
WELL COMPLETION INTERVAL (m)

PIEZOMETER STICKUP ABOVE GROUND (m)

DH95-D

HEAP LEACH PAD SITE

778

8-Mar-95

7.62

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 ok Frozen at surface

28-Sep-97 7.9 242 787.6 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

26-0Oct-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

PIEZOMETER NUMBER
PIEZOMETER LOCATION
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)

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

DH95-G(1)

PROCESS PLANT SITE

765

27-Feb-95

9.14 (10.7 EOH)

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 MWO96-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 MWO96-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 1444 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) 433

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

27-Jul-98 | 5:15PM 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 175.2 534 778.1
27-Sep-97 | 5:30 PM DW DW-Dry Well; 8.94m to ice or sloughed area

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




PIEZOMETER RECORD SHEET

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

PIEZOMETER NUMBER MWO96-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 44.0 134 771.9
29-Feb-96 | 3:00 PM 44.0 134 771.9
3-Mar-96 | 9:00 AM 44.0 134 771.9
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 | 3:15PM 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

PIEZOMETER NUMBER
PIEZOMETER LOCATION
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)

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

MW96-1

WASTE ROCK STORAGE AREA

31404 N 31371 E

715

22-Feb-96

49.7

54.9

5.2

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-]

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) 30515N 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 53 763.0 The water level measurements were

13-Feb-96 | 6:30 PM 17.1 52 763.1 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 Il

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 |
(| pEPTH (ft) 0 7 9 1 13 17 | 20 | 25 [ as | es |
[ pEPTH@) | 000 [ 213 | 274 | 335 | 396 [ 518 | 610 | 762 | 1372 [ 1981 ]
DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 6 7 8 9 10
29-Apr-93 00 | 00 ] 00 | o1 [ 00 ] 00 ] 00| 02] 03] -03
2-Aug-93 47 | 30 | 20 [ 13 ] 03] 00 [ 00 [ -02] -03] -03
2-Sep-93 50 | 38 | 290 [ 21 [ 07 ] 00 ] 00 | 02 03] -03
29-Oct-93 20 | 20 | 1o [ 17 ] 07 | o1 | 00 [ 02 ] 03] -03
15-Apr-94 00 | 00 ] 00 [ o1 [ 00 ] 00 ] 00| 02] 03] -03
o 9-Jul-94 4.0 2.8 2.1 1.8 1.5 L5 1.4 1.2 1.1 1.1
28-Mar-95 01 | 01 [ 00 [ o1 ] 00| 01| 00| -02]-03] -03
21-Apr-95 202 | 00 [ 00 [ o1 ] 00| 00| 00 | -02] -03] 03
19-May-95 01 | 01 [ 00 [ o1 ] 00 ] 00| 01| -02]-03] -03
22-Jul-95 09 | 00 ] 00 [ 00 [ 00 ] 00 ] 01| 02] 03] -03
15-Aug-95 09 | 00 ] 00 [ 00 [ 01 ] -01] 01| 02] 03] -03
5-Oct-95 34 | 27 ] 20 [ 17 [ os | o] 01 | 02 03] -03
26-Oct-95 24 | 22 | 1o [ ie | 07 | or | 0a | 02 ] 03] -03
29-Feb-96 205 | 00 [ o1 [ o2 ] o1 ] 00| 01| 01 ] 01 ] -02
27-Sep-97 30 | 23 ] w7 [ 12 04 oo ] 00| 02 03] -03
28-Sep-97 30 | 23 ] w7 [ 203 ] oo ] 00| 02 03] -03
27-Jul-98 210 ] 10 | 04 [ 02 ] 00 ]| 00 | 01| -02] -03] -03

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




THERMISTOR RECORD SHEET

*k

SUMMARY OF TEMPERATURE MEASUREMENTS

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

THERMISTOR NUMBER TH-2
LOCATION Drill Hole RC92-10
29990 N 30740 E (scaled)
inclined at 247°, -50°
INSTALLATION DATE Sept. 11,1992
[[ cHANNEL#% | 1 2 3 4 5 6 7 8 9 10
([ pEPTH (f) 0 | s3] 69 | sa | 10 | 13 | 153 ] 192 ] 344 [ 499
[ pEPTH@M) | 000 | 162 | 2.10 | 256 | 3.05 | 3.96 [ 466 [ 585 [ 1049 | 1521
DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 6 7 8 9 10
29-Apr-93 01 ] -01 ] -02] -02] 03] 03] 03] 03] 02 ] 02
2-Aug-93 63 | 29 ] 0o ] -02] 03] 03] 03] 03| 02| 02
2-Sep-93 s8 | 37 [ 17 ] 01 ] 03] 03] -03]-03]-02]-03
29-Oct-93 12 | 10| o6 | 03| 02 03] 03] -03]-02]-03
15-Apr-94 00 | 00 ] -01] 00 ] -01] -02] -02] 03] 02 -03
13-May-94 01 | oo ] -01 ] 00 ] 01 ] -02] -02] 03] 02/ -03
9-Jul-94 90 | 67 | 49 | 35 | 24 | 22 | 22 | 20 [ 20 [ 158
10-Jul-94 90 | 67 | 49 | 35| 24 | 22| 22| 20 | 20 [ 158
26-Oct-94 26 | 26 | 23] 19 ] 04 | 01| 02| 03| 02| -03
28-Mar-95 01 | 01 ] 01 ] 01| 00| 01| 02| 03] 02] 04
21-Apr-95 04 | 01 ] 01 ] 01 ] 00 | 01| 02| 03] -02] -04
19-May-95 | -01 | -01 | -01 ] -01 ] 00 ] 01 ] 02| 03] 02| -04
22-Jul-95 84 | s7 | 37 [ 23] 03] -01] -02] -03] -04
15-Aug-95 90 | 69 | 51| 38 ] 09 ] 01| 01 ] 03] 02| 04
5-Oct-95 66 | 58 | 48 | 38 | 15 ] 00| 01| 03] 02| 04
26-Oct-95 34 | 37 ] 34 ] 30 13 ] 02 ] 01 ] 03] 02| 04
29-Feb-96 14 | 02 ] -01 ] 00 ] 00| 00| 00 | 03| 01 [ -03
27-Sep-97 73 | 66 | 57 ] a8 | 25 ] 1] oo ] 03] -02] -03
28-Sep-97 73 | 66 | 56 | 47 ] 25 | 11| 01| 03| 02| -03
27-Jul-98 100 | 710 | s2 ] 37 ] 1a] o6 ] 00| 03] 02| -03

** 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

[ coanNeL# | 1 2 3 4 5 6 7 8 9 10 |

(| pEPTH (ft) 0 5 15 | 30 | as [ 60 | 75 | 90 | 95 [ 100 ||

[ pEPTH @) | 000 [ 152 | 457 | 944 | 1372 [ 1829 | 22.86 | 2743 | 28.96 [ 30.48 ||

DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 6 7 8 9 10

28-Mar9s | 04 | 00 [ o1 ] 02 02 01 ] 02 0] 07 02
21-Apr-95 T ENEN R E N R
19-May-95 00 | 03[ 02 ] 02| 02] 03] -02]-01] 02
22-Jul-95 00 | 02 [ 02 ] 03] 02 03] 03] 01 -01] 144
15-Aug-95 00 | 02 [ 02 ] 02| 02] 03] 03] 017 06 ] 143
5-0ct-95 00 | 02 [ 02 ] 02 ] -02[ 04] 04| 01 17] 47
26-0ct-95 00 | 02 [ 02 ] 03] -02] 04] 04| 01 ] 18] -04
29-Feb-96 02 | -1 [ 00 ] 02 ] -02f 03] 03] o1 [ 02 ] 59
27-Sep-97 00 | 02 [ 02 ] 03] 03[ 04] 04a] 02 17] 78
28-Sep-97 00 | 02 [ 02 ] 03] 03] 04] 04 01 ] 17] 55
27-Jul-98 00 | 02 [ 02 ] 03] 03[ 04] 04a] 01 05 1838




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
[ coanNeL# | 1 2 3 4 5 6 7 8 9 10 |
(| pEPTH (ft) 0 3 6 9 2 | 16 | 20 [ 25 | 40 | 60 ||
[ pEPTH @) | 000 [ 091 | 183 | 274 | 366 [ 488 | 610 | 7.62 | 12.19 [ 1829 |
DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 6 7 8 9 10
29-Feb-96 59 | 68 [ 56| -19] 00 ] 00 | 00 [ 00| 00 ] 00
27-Sep-97 83 | 64 | 47 ] 20 [ 0o [ 01| 01 ] 02 ] -02] 00
28-Sep-97 o1 [ s8 | 47 ] 20 ] w0 [ 01| 01 ] -02] -02] 00
27-Jul-98 253 | 9| so | 25 | 1o [ or [ o1 | 01 ] 01 | 02




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
[ coanNeL# | 1 2 3 4 5 6 7 8 9 10 |
(| pEPTH (ft) 0 3 6 9 2 | 16 | 20 [ 25 | 40 | 60 ||
[ pEPTH @) | 000 [ 091 | 183 | 274 | 366 [ 488 | 610 | 7.62 | 12.19 [ 1829 |
DATE TEMPERATURE READING (degrees C)
CHANNEL NUMBER
1 2 3 4 5 6 7 8 9 10
29-Feb-96 46 | 35 [ 00 | 03] 00 ] 00 [ 01| 00| 00 ] -01
27-Sep-97 75 | s6 | 34 ] o8 | 02 ] 03] 03] 03] 03] -03
28-Sep-97 81 | 55 | 34 ] o8 | 02| 03] 03] 03] 03] 02
27-Jul-98 239 [ 98 | 490 | 12 ] 02 03] 03] 03] 03] -03
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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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Appendix |

Water Quality Data



Appendix lILLA

Surface Water Quality Data for Stations W-1 W-2. W-3, W-4, W-5, W-6,
W-7, W-9, W-10 and W-11 for the Period from October, 1989 to October,
1992 and a Data Summary

Obtained from the IEE “Volume 1 Biophysical Assessment of the Williams
Creek Mine Site” (January, 1994)
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WILLIAMS CREEK COPPER OXIDE PROJECT

TABLE 3.5.4
Average Concentrations of Selected Parameters
for Site W-10 in Lower Williams Creek and Site W-4 in the Upper Watershed
compared to CCREM Guideline Values for Waters of Similar pH and hardness.
(Metal Values reported are totals in mg/L).

6.5t0 9.0

0.1

0.052 0.053 0.05

<0.0004 <0.0004 0.0008 (hardness >60 mg/L CaCO,)

0.003 0.005 0.002 mg/L (0.02 mg/L for fish)

0.003 0.006 0.002 (hardness < 120 mg/L CaCO,)
0.003 (hardness 120-180 mg/L CaCOy)
0.004 (hardness > 180 mg/L CaCO,)

0.354 2.161 0.3

<0.005 0.004 0.002 to 0.004 mg/L*

0.004 1 0.005 0.065 to0 0.110 mg/L*

<0.001 <0.002 0.0001 mg/L

0.045 0.018 0.03 mg/L

= —

*75 to 225 mg/L CaCO,

P.A. Harder and Associates Ltd.

Page 81



WILLIAMS CREEK COPPER OXIDE PROJECT

TABLE 3.5.5
Comparison of average total and dissolved metal
concentrations for Site W-10 in lower Williams Creek
based on data collected between October 1989 and October 1992.

|| ELEMENT | TOTAL ?DISSOLVED T PERCENT

CONCENTRATION | CONCENTRATION | DISSOLVED
(mg/L) (mg/L)

Al 0.180 0.035 20%

As 0.052 0.048 95%

cd <0.0004 <0.0004 -

Cr 0.003 0.002 66%

Cu 0.003 0.002 66%

Fe 0.0354 0.113 32%

Ni 0.004 0.003 5%

Zn 0.045 0.005 11%

BD= Below detection limits

P.A. Harder and Associates Ltd.

Page 97



ALKALINITY: WILLIAMS CREEK
" QOct. 1989 - Oct. 1992
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.
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ALKALINITY: TRIBUTARY SITES
Oct. 1989 - Oct. 1992
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FIGURE 3.5.1 Alkalinity values for mainstem Williams Creek (Top)
and tributary sites (Bottom) between October 1989 and October
1992.



WATER HARDNESS: WILLIAMS CREEK
Oct. 1989 - Oct. 1992
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WATER HARDNESS: TRIBUTARY SITES
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FPIGURE 3;5.2 Water Hardness values for mainstem Williams Creek

(Top) and tributary sites (Bottom) between October 1989 and
October 1992.



pH VALUES: WILLIAMS CREEK
Oct. 1989 - Oct. 1992

8.4

7
Oct 89 Aug 91 Dec 91 May 92 Jul 92 Oct 92
Sample Date

pH VALUES: TRIBUTARY SITES
Oct. 1989 - Oct. 1992

; ,
Oct 89 Aug 91 Dec¢ 91 May 92 Jul 92 Oct 22
Sample Date

FIGURE 3.5.3 pH values for mainstem Williams Creek (Top) and

tributary sites (Bottom) between October 1989 and October
1992.




TOTAL ALUMINUM: WILLIAMS CREEK
Oct. 1988 - Oct. 1992

-—

May 92 — 2.75 mg/L}

j .
&0 Jul 92 — 3.89 mg/L |
Eosl
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c i
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E o2}
= a
=01 .
< - . F &

0 Oct 89 Aug 91 Dec 91 May92 Oct92

Sample Date
Below detection (O 005 mg/L) unless indicated
TOTAL ALUMINUM: TRIBUTARY SITES
Oct. 1989 - Oct. 1992

03
< - Aug 91 — 9.58 mg/L 8 w1
‘?025— May 92 — 1.71 mg/L B W3

" Jul 92 — 8.02 mg/L &8 W7
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Oct 89 Aug81  Decdi May 92 Julg2  Octo2
Sample Date ‘

FIGURE 3.5.4 Concentration of total aluminum for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.



TOTAL ARSENIC: WILLIAMS CREEK
Oct. 1989 - Oct. 1992 '
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FIGURE .3.5.5 Concentration of total arsenic for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.



TOTAL BARIUM: WILLIAMS CREEK
Oct. 1989 - Oct. 1992
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FPIGURE 3.5.6 Concentration of total barium for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.




TOTAL CADMIUM: WILLIAMS CREEK
Oct. 1989 - Oct. 1992
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FIGURE '3.5.7 Concentration of total cadmium for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.



TOTAL CHROMIUM: WILLIAMS CREEK
Oct. 1989 - Oct. 1992
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o
a
(3]
T I L} I L] I ¥ I ] I T l 1 I ] I T l L)

Oct 89 ‘ Au 91 J 091 May 92 Jul
Sample Date
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TOTAL CHROMIUM: TRIBUTARY SITES
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FIGURE 3'.5.8 Concentration of total chromium for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.
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FPIGURE 3.5.9 Concentration of total cobalt for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.
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FIGURE 3.5.10 Concentration of total copper for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.



TOTAL IRON: WILLIAMS CREEK
~ "Oct. 1989 - Oct. 199
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FIGURE 3.5.11 Concentration of total iron for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.
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TOTAL ZINC: WILLIAMS CREEK
Oct. 1989 - Oct. 1992
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FIGURE 3.5.12 Concentration of total zinc for Williams Creek

mainstem and selected tributary sites between October 1989 and
October 1992.



Appendix IIl.B

Surface Water Quality from Stations W-3, W-4, W-5, W-7 and W-9 for
May, 1994

Obtained from the IEE “Addendum to Volume | Biophysical Assessment of
the Carmacks Copper Mine Site” (November, 1994)
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Quénta Trace Laborstories Irc, )
$401-3700 Gilmore Way Tel!(604)438-52:
Burnsbus R.Coe VIG 4H1 Faui(é04)434-05¢

ANALYSIS OF WATER SAMPLES

Tos NORTHERM AFFAIRS FROGRAM ' Workorder: 23281
WATER LABORATORY ' Received ! 17-May-$%
$345-300 Main St Completed?! 30-Mau-9
Whitehorse »Yukon
YiA 2BS

Attn! Fat Thomson
Ret Willisw’s Creek Fresh Water
METHODOLQGY

Samrles were analysed using procedures detailed in publications of the
american Pubilic Health Assoeciationy U.S Enviromnmental Frotection Adency:s
B.C Ministry of Lthe Envirconmnenl: and Environment Conads ~ Consegrvation
and Frotection. '

Ilissolved metzls were determined in a filtered (D.43 um) and scidified
ssmrle alicuut by ICF~AES with ultresonie nebulizabtion (EPA Method 200.7).

Taotal metals were determined in & samrle slicuol which was acid digested
in a8 closed tefloun vessel in &8 microwave oven (EFPA Method 3013). The didest
was ansluzed by ICF-AES with udultrassonic nuhulizatiqn (EFA Method 200.7)
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Quanta Trace Laborstories Inc.
$#401-3700 Gilmore Way

EBurnsbwe, B,C. Ug

G

4

M1

Tot NORTHERN AFFAIRS FROGRAN

______________________ +..-._...._.._—--—{-....._...._...._....
Samrle ture | frest. I fresh
Identificstion I 40&9 W3 | 4049 W3
: | 13-May-94 | 13-Mau~94
Labh Reference % 1 23281~001 | 23281-001
____________________ +..-..~-.-..-...-..+._.._._..___.__..
FHYSICAL TESTS - ALKALINITY-==-—-d4--ememmcmw—
Hedroxide CaC03 | < Te l -
Carbonate CaC03 | < . ! -
Ricarb. CaCo03 | 112. | -
Totel alk. CaCOT i 112. ! -
Results in ] mg/L |
______________________ +-...__........_..__.+_..___.___........
FHYSICAL TESTS-~~=-~ Fom - o
Conduct. uS/cm | 240, | -
#H | 7.7 1 -
Turbhidity FTU | 1. | -
——————————————————————— }- -—...-------..+.._.._..__..__._
SOLING—rwrmmmeee e tom e o
Susrended 103C | <« 5. { -
Dissolved 105C | 188. ! -
Results in I ms/L {
................ '___~"~~+___"__-____+________-__
ANIONS BY IEC------ e Rt +
Chloride cl | .83 | -
Fluoride F 1 < 1. { -
Nitratse NO3-N | < 0.0 | -
Nitrite ND2-N | < 0.5 | -
Sulfate 504 | 14 I -
Results 1in ] nmasL I
______________________ fommm e —————
NITROGEN-=—~=wv—=e——- fmmm e Tl el e
Ammonia NH3I-N | < 0.05 | -
Results in l m&/ L |
____________________ +....___....__.._+____..-_-...—..
FHOSPHOROUS-~———=—~~~- Fromm————— fom s
Total FoaA-P | 0.008 | -
Results in | ns/ L !
______________________ gt
TOTAL HARDNESGS———-—1 fm e o
T Hardress CaC03 | 110. ! 1¢G.
____________________ +_..,......._..........+_......_..__..__

Tell(4604)438-5u2

Fa:x2{6043434~054

W/70: 23281 FPade
R ittt T Frm
J fresh | fresh ! fresh
| 4070y W4 | 4070, WS | 40715 WS
I 13-Meu-94 | 13-Meu-94 | 13-NMaw-94
| 23281-002 | 23281-002 | 23281003
e e Fom
foemmm fommmm e m o
[« 3. ! - | 5.
l "'.: 50 ' - l < E‘
{ 7%. } - | 30.
| 79, ] - ! 50,
| mg/L ] ! mg /L
b ——— fomr i ——— Fomm e
fore = e R Rt 1
| 207. | - | 135, |
| 7.8 | - | 7.8 |
| 2. | - | 2. .
o= P Fomrmm - 4
fommmmmm e fomm e Foom e
[ <« 3. | - | 6o |
| 17%9. | - ( 129. !
[ mg/L | | mu/L !
e L B e ke Frree e
——————————— +-...._..__....-.....+..._.-_.....__..._..__.}.
{ 0.78 } - ] 0.5% |
! ':: 1. l - ’ K i. i
| < 0.05 | - o< 0,05 |
| < 0.5 | - [ .3 i
| 18.6 ] - | 11.6 {
| mg/L | | nyg/L I
fommmmmm o o Form e i
L o o - +
{ 0.07 | - | < 0.05 !
| mﬁ{L } | g/ L |
Fommmem o Frmm e Frmm e +
pommmmmm e T e '
l 000'10 l e l 00009 !
| ms /L } | ms /L !
e il - dormmeme j
Fommr s e o e 1
| 88,2 ] 83.1 | 2.4 i
g - o e

IRal
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Gdanta Trace Laboratories Ince.

#401-3700 Bilmore Way Teli(604)438-522;
Furnabw, B.C. VSG 4M1 ‘ Fa:t(404)436-054¢
To: NORTHERN AFFAIRS FROGRAN W/0: 23281 Fase !
-------------------------- g e e e e e e e e e
Samrle Lure ! fresh } fresh | fresh | “¥resh ] Tresh i
ldentification I 4069 W3 1 4069 W3 | A4070¢ W4 1 3070, WA | 4071, U5
: I 13-Haw-94 | 13-Mey-24 | 13-Mew-94 | 13-Mou-$4 | 13-liay-~94
Lah Reference ¥ I 23281-001 | 23281-001 | 23281-002 | 23281-002 | 23281-003
e e e e - Form e b o ——— R dor e i
JICF - ULTRASONIC NEBULIZATION-=¢~=--—m—wen Form e a R e e
Method used Ifilt., 0.40uluwave HNO3 1Tilt. 0,40uluusve HNO3 1§11t. 0.40u:
| DISSOLVED | TOTAL I DISSOLVED | TOTAL I BISSOLVED
——————————————————————— o e e e e e e e e s
Gluminum Al | 0.01 | 0.09 | < 0,01 | 0.3 | 0.01
Antimons Sb | 0.02 | <« 0,02 | .02 1| £« 0.02 I & 0.02
Arsenic as | 0.02 | < 0.02 | % 0.02 | « 0.02 | < 0.02
RBarium BRa | 0.039%9 | 0.040 | 0.030 1| 0.030 | 0.023 !
Ferwllium Be 1| £ 0.00021 <« 0.0002] 0.00021 « 0.00021 0.0002"
Bismuth Ri 1 < 0.02 I £ 0.02 | 0.02 | < .02 | <« 0.02
Cadmium Cd t « 0.00031 < 0.00031 0.0003531 = 0.00031 < 0.0005"
Calcium Ca | 32.9 | 33.9 l 24.5 i 25.0 1 15.1
Chrowium cr | 0.001 | < 0.001 | <« 0.001 1 0.001 | <« 0.001
Cabalt Co 1 - 0,001 | <« 0.001 | <« 0.0C1 | 0.001 | < 0.001 i
Correr Cu | 0.023 | 0.028 | 0,02 | 0.016 ! 0.009 !
Iron Fe 1| 0:160 | 0.380 | 0.243 | 0.390 | 0.076
Lead Fhod 0.01 | < 0.01 | < 0.01 Vo 0.01 1 0.01
Lithium Li | < 0.002 | < 0.002 | 0.002 | < 0.002 1| 0.002 |
Magnesium Md | 3.96 | 6.00 ) 6.43 | 6.0 1 J.51 i
Mandganese Mn | 0.097 | 0.124 | 0.068 | 0.069 | 0.007 1
Maoluhderumn Mo | 0.003 | < 0.003 | 0.0035 1| Q.0035 | 0.000 |
Nickel Ni | 0,005 | 0¢.0039 | 0.0049 | 0.00% | 0.004 |
Fhosehorus Foor o 0.0 1 < 0.03 | < 0.03 | <« 0.0 I <« 0.0
Fotsssium K 1.4 | 1.4 I 02 } 1. I 1.1 I
Selenium Se | 0.02 t <« 0.02 | 0.02 | <« 0.02 - { <« 0.02 |
Silicon Si | 6.17 | 6.23 | 5.09 | 5.10 | 4,97 |
Silver g 1 <« 0.001 1| < 0.001 1 < 0,001 | <« 0.001 1 < 0.001 |
Sodium Na | 5.372 | S.41 | 6.55 | 6.38 | 5.22 |
Strontium Sr | 0.248 | 0.235 | 0.22%9 | 0.21i8 1 0.085 !
Sulfur s | 3.93 | 3.92 | 9.39 | S.40 | 3.08 1
Tin Sn | 0.01 I < 0.01 1 < 0.01 | < 0.01 | <« 0.01 |
Titsnium Ti 1 0.0Q2 1 0.005 | 0.002 | 0.004 | 0.002 |
Thorium Th | < 0.01 I < 0.01 { 0.01 < 0.01 I« ¢.01 !
Uranium Uu I < 0.06 | <« 0.06 | 0.06 1 <« 0.06 | < 0.06 1
Vanadium v 1 Q.002 | <« 0.002 | < 0.002 t+ < 0.002 t < 0.002 |
Zinc Zn | < 0.605 | < 0.005 | - 0.003 | Q.00% | 0.008 |
Zirconium Zr | 0.001 | < 0.001 | < 0.001 | 0.001 1 « 0.001 1
Results in | my/L | meg /L ! mws /L { mu/L | mg/ L !
———————————————————— bt kel e il et itk |

xS
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Quanta Trace Laboratories Inc.
$401-3700 Gilmore Wowu Talt(604)438~590

e d
Rurcabwr B.Ls VGG 4M1 Fauxi(bs04)4346-056C
To: NORTHERN AFFAIRS PROGRAM W/0: 23281 Pade <
——————————————————————— it e e il et EeE TSP S
Samrle ture l fresh ] fresh | Tresh [ liguid | lieuid
Ildentification I 4071y WS | 40725 W7 I 4072 W7 | 4072« W7 1 4072 W70 |
| 13~-Msu-94 | 13-May-94 | 13-Msy-94 | 13-May-924 | 13-Mag-94 !
Lab Referance § | 23281-003 | 23281-004A1 23281-004n] 2328#1-004B| 23281-004K!
————————————————————— Rt e et L et R
ICF - ULTRASONIC NERULIZATION-~f~=--—mwme—-— T For - e d
Method used fuwave HNO3 [fili, 0.40uluwsve HROI 1F1lt. 0.4%5uluuave HNO3Z
| TOTaAL | DISSOLVED | TOTAL I OISSOLVED | TOTAL
______ .-.........................]...~—--—..—.-...._+——...._._—_-.-...+__.--.-.._-..-__.....l...__-_.-.-u__......}. i |
Aluminum nl | 0.25 1| < 0.01 | 0.01 | < 0.01 |« 0.01
Arntimory - Sb | < 0.02 | < 0,02 1 < 0.02 | < 0.02 | < .02 |
Arsenic g 1 = 0.02 | « 0.02 | <« 0.02 | < 0.02 I & 0.02 ¢
Earium Ra | 0.024 | 0.027 1 0.024 | 0.02% | Q.024 |
Rerullium Be | = 0.00021 < . 0.00021 < 0.000Q21 < 0,00021 < 0.00021
Eiswuth Bi 1 < 0.02 I & 0.02 | 0.02 | < 0.02 ( <« .02 |
Caduwivum Cd 1 < 0.00031 <« 0.00091 <« 0.000531 < 0.00051 < 0.0005]
Calcium Cao | 15.2 | 18.8 | 19.2 i 16.9 | 1i9.4
Chromium Cr 1 0.001 § < -~ 04,001 | <« 0.G01 | <« 0.001 | <« 0.001 |
Cobslt Co I < 0.001 [ < 0.001 } <« 0.001 | < 0.001 | < 0.001 |
Corser Cu | 0:023 | 0.01 | 0.014 | 0.021 | 0.014 |
Iron Fe | 0.447 1 0.1846 1 0.172 | 0.173 | 0.175 |
lLead Fb I < 0.01 b < 0.01 t < 0,01 | 0.01 I 0.01
Lithium Li | « 0,002 I < 0.002 | < 0.002 0.002 { <« 0,002 |
Madrnesium M3 | 3:95 | 3.41 | .54 | 3.44 { 3.57 |
Mandanese Mn | C.014 | 0.012 1| 0.013 | 0.011 1 0.013 |
Molubdenum Mo | 0.003 | < 0.005 | <« 0.00% | < 0.00% | < 0.003 |
Nickel Ni | 0.002 1| 0.004 1 0.003 | 0.003 | 0.001 |
Fhosrhorus F I < 0.0% | 0.0 | < .03 | « 0.03 o 0.03 |
Fotassium K | 1.2 { 1. { 1.0 l 1. i 1.2
Selenium Se | < 0.02 1 < .02 I < 0,02 | < 0.02 o< 0.02 {
Silicon Si | 5.26 | 5.25 | .42 | 5.27 | 5.46 |
Silver As | < 0.001 | < 0.001 | < 0.001 | < 0.001 1t < 0.001 1
Sodium Na | 2.2 | 3.48 | 3.48 | 2.54 | 3.60 |
Stronmtium Sr | 0.086 | 0.082 | 0.086 0.084 | 0.088 |
Sulfur S 1 2.99 { 1.32 { 1.31 § 1.35 [ 1.3R8 |
Tin : Sn | <« 0.01 | < 0.01 | <« 0.01 | < 0.01 | 0,01
Titanium Ti | 0.0146 | 0.002 | 0.002 | 0.002 | 0.002 |
Thorium T | < .01 | < 0.01 [ <« 0.01 | <« 0.01 | < 0.01
Uranium u t <« .06 I < Q.06 | < 0,06 | < 0.06 1 0.06 |
Vanadium Y (IS 0.002 | = 0.002 | < 0.002 | < 0.002 | 0.002 |
Zinc Zes 1 < 0.0035 | <« 0.005 | <K 0.005 | < 0.009 | < 0.005 |
Zirconiun Ze | < 0.001 I « 0.001 1 < 0.001 | < 0.001 1| <« 0.001 |
Resuults in | nyg/L { my/L { et/ L { ms/L | met /L |
--------------------- T T B e et EE T

/5L
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Quanta Trace Laboratories Inc.

£401~-3700 Gilmore Way _ Teli(604)438-522,

Ruvrnabss EK.C. UISG 4M1 Faxi(6043346-058!

To: NORTHERN AFFAIRS FROGRAM W70 23281 Fade
——————————————————— R B e e itk ¥
Samrle tyre | fresh i fresh |
Identificstion [ 4073, W2 | 4073, W9 |
I 13-May~-24 | 13-Mas-94 |
l.ab Reference % ] 23281-005 | 23281-005 |
———————————————————— frmmmmm e m e}
ICP - ULTRASONIC NEBULIZATION--4--—=-=—=—— t
Melhod used Ifilt. 0.40uivwave HNDO3 |
| DISSBLVED | TOTAL |
——————————————————— bl D it el L T
Aluminum Al | £ 0.01 | 0.01 |
Antimuny Sb | <« .02 I < .02 |
Arsenic As | < 6.02 | < 0.02 |
Earium Ba | 0,027 1| 0.028 |
Bervllium Be | 4 0.00021 < 0.00021
Fismuth . EKi | < 0.0 1 < 0.02 !
Cadmium Cd | < 0.00051 < 0.00051
Calcium Ca | 20.1 | 20.9 |
Chromium Cy | < 0.001 | £ 0.001
Cobalt Co 1| < 0.001 | <« 0.001 |
Correr Cus 1 0.022 1 C.027 |
Iron Fe | 0.098 | ¢.137 |
Lead Pb I < 0.01 | + 0.01 |
Lithium Li | < 0.002 1 « 0.002 |
Magamnesium Mg 6,30 | 6.640 |
Mandanese Hn | 0.021 1 0.023 |
Molyodenum Mo | < 0.005 t < 0.005 |
Nickel Ni | 0.002 | C.002 |
Phosrhorus Pt < 0,05 1t < 0.03 i
Fotassium K 1 1.1 | 1.1 f
Selermium Se 1 <« 0.02 1< 0.02 |
Silicon Si | 4.60 | 4,80 |
Silver Ag | < 0.001 1 £ 0.001 |
Sodium Na | 6,72 1 6.72. |
Strontium Sr | 0.222 1 0.239 1
Sulfur S | 3.60 | 3.71 1
Tin Sn 1 <« 0,01 | < 0.01 |
Titanium Ti | 0.002 | 0.003 |
Thorium Th | < 0.01 I 0.01 {
Uranium Uu | < .06 | .06 |
VUanadium vV 1 < 0.002 | 0.002 |
Zinc i | < 0.005 | < 0.003 |
Zirconium Zr | < 0.001 1 < 0.001 |
Resulls in l ms/L | meg /L I
T bt b Dbl DL Bl fommm o e +

Test results are for intern3l use onlv, Ouanta Trace Jisbility is limited to the testing fee raid. Ana% e L.
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Quanta Trace Laboratories Inc.

¥401-3700 Gilmore Way Teli(404)438~52%

Burnabds B.C, VIG 4M1 - Faxs(404)434-05¢

To: NORTHERN AFFAIRS FROGRAM Wws/0: 23281 Fade
M e m e frmmme e e kb L +
Samrle ture ] fresh | fresh |
Identification | 4073, U9 | 4073y W9 |
| 13-May-924 | 13-Hay-94 |
Latr Reference # { 23281003 | 23281-005 |
———————————————————— R e e e e &
FHYSICAL TESTS - ALKALINITY~=-wd-memmemveme +
Hadroxide CaC03 | < 3. i - |
Carbonate CaC03 | < 2. | - |
Bicsrb. CaCgo3 | 102. ] - !
Total Alk., CaCO03 | 102. ] - ]
Results in ] my /L I |
-------------------- T B LT
FHYSICAL TESTS--v-- $mmrm R e T +
fConduct. uS/cm | 200. ] - |
#H | 7.8 [ - |
Turiidity FTU | 1. { - |
___________________ $ommmm e e}
SOLINS - mr e o Rt +
Susrended 1050 | < 5. ] - |
Dissulved 10%C | 1460, | - |
Resulls in | ms/L { ]
~~~~~~~~~~~~~~~~~~~ R e R it T
ANIONS BY IEC----~- Rl ittt Fo e
Chloride Cl | S { |
Fluuride F I < I. | - i
Nitrste NO3-H | < 0.0S ] - )
Nitrite NO2-N | < 0.5 ] - |
Sulfate S04 | 14.4 | - |
Results in | ws/ L | {
NITROGEN-~—-==m = R b L L +
Ammonia NH3-N | <« .05 i - |
Results in | mg/L | |
-------------------- f-~—-~—--——-+——"—~-~—-~—+
FHOSFHOROUS~-—~= = Fomem e tommme e ¥
Totsl FD4-P | < 0.905 | - |
RKesults in | me/l l |
....... ‘..-......_._....._—-———.--{.—-...___--————+—-.~.-u.._.-.._.-.{.
.. TO0TAL HARDHNESS--=~--~ e bl S e itk AR 5
T Hardness CaCO03 | 76.5 | 79.8 |



Appendix lll.C

1995 Groundwater Quality for Well RC-92-01 and WW95-01

Obtained from the “Technical Issues Response Document” (June, 1997)



Groundwater Quality (RC-92-01) - Preliminary Data

Waestern Copper Holdings Ltd.
Carmacks Copper Project

March 1995 April 1995 August 1995

_Peramater RC-92-01 RC-92-01 RC-92-01
Physical tests
Hydroxide CaCO, <5, <5. <5
Carbonete CaCO, <5. <5. <5
Bicarbonate CaCO, 113 114 98
Total Alk. CaCO, 113 114 98
pH 7.8 7.8 7.7
Solids
Suspended .108C 80 a7 287
Dissolved 105C 384 403 398
ANIONS BY IEC
Chioride (o] 24 2.5 2.4
Fluoride F <2. <3. <2
Nitrate NOs-N 0.6 0.7 0.6
Nitrite NO,-N <2. <. <2
Sulfate S04 168 187 162
Total Cyanide  CNggr <0.005 <0.005 <0.005
Metals Dissolved Totel Dissolved Total - Dissoived Total
Aluminium Al 0.04 3.4 <0.01 1.44 0.03 6.4
Antimony Sb <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Arsenic As <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Barium Ba 0.190 0.240 0.169 0.194 0.162 0.230
Beryllium Be <0.0002 { <0.0002 | <0.0002 | <0.0002{ <0.0002 | <0.0002
Bismuth Bi <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Cadmium Ccd <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005"
Calcium Ca 74.6 76.2 71.0 72.4 76.4 78.4
Chromium Cr 0.002 0.005 <0.001 0.003 <0.001 0.008
Cobalt Co <0.001 0.002 <0.001 <0.001 <0.001 0.002
Copper Cu 0.031 0.187 0.007 0.038 0.013 0.079
lron Fe 1.07 4.09 0.009 1.71 0.006 6.82
Lead Ph <0.01 . <0.01 <0.01 <0.01 <0.01 <0.01
Lithium ti <0.002 <0.002 <0.002 <0.002 0.003 0.003
Muq_noaium Mg 19.0 19.4 17.0 17.6 16.7 18.2
Manganese Mn 0.037 0.215 0.082 0.146 0.059 0.242
Moercury CVUV  Hg - <0.001 - <0.001 - <0.0002
Molybdenum Mo 0.053 0.059 _ 0.060 0.061 0.064 0.061
Nickel Ni 0.003 0.004 <0.001 <0.001 0.002 0.007
Phosphorus P <0.06 0.13 <0.06 <0.06 <0.06 0.27
Potassium K 2.4 2.2 1.7 1.8 2.1 25
Selenium Se <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Silicon Si 6.83 14.0 6.18 9.27 8.16 18.2
Sitver As <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Sodium Na 10.4 10.5 12.7 13.3 10.0 9.97
Strontium Sr 0.79 0.79 0.74 0.7% 0.75 0.75
Sulfur S 51.0 54.2 51.1 51.6 49.8 50.6
Thorium Th <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Tin Sn <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Titanium Ti 0.003 0.128 <0.001 0.044 <0.001 0.312
Uranium U <0.07 <0.07 <0.07 0.07 <0.07 <0.07
Vanadium’ \ 0.004 0.011 0.003 0.007 0.003 0.016
Zinc Zn 0.010 0.016 0.006 0.009 0.010 0.034
Zirconium Zr <0.001 0.002 <0.001 0.003 <0.001 }. <0.001

NHT81 T sddend\grwaters adst



Western Copper Holdings Ltd.
Carmacks Copper Project

Groundwater Quality (WW95-01) - Preliminary Data

September 1396
Parameter wwss-01 WW96-01
Ll "
Physical Tests
Hydroxide CaCo, <5 <5
Carbonate CaCo, <5 <5
Bicarbonate CaCO, - 114 117
Total Alk. CaCoO, 14 17
pH 78 78
Sollds
-JSuspended 105C <5 <5
Dissotved 106C 433 @02
Anions IEC
Chioride cl 6 29
Fluoride F <2 <2
Nitrate NO5-N 0.9 0.6
Nitrite NO,-N 2 2
Sulfate S04 183 189
Total Cyanide CNyor <0.005 <0.005
Metals Dissalved Total Dissolved Total
Aluminium Al 0.02 0.03 003 0.03
Antimony Sb <0.02 <0.02 <0.02 <0.02
Arsenic As <0.02 <0.02 <Q.02 <0.02
Barium Ba 0.0330 0.0337 0.0322 0.0325
Beryllium Be <0.0002 <0.0002 <0.0002 <0.0002
Bismuth B - <0.02 <0.02 <0.02 <0.02
Cadmium Cd <0.0005 <0.0005 <0.0005 <0.0005
Calkcium Ca 845 8438 842 844
Chromium Cr <0.001 <0.001 <0.001 <0.001
Cobait Co <0.001 <0.001 <0.001 <0.001
Copper Cu <0.002 <0.002 0.012 <0.002
Iron Fe 0.089 0.245 0.135 0.138
Lead Pt <0.005 <0.005 <0.005 <0.005
Lithium . u <0.002 * <0.002 <0.002 <0.002
Magnesium Mg 185 177 188 172
Manganese Mn 0.0015 0.0030 0.0017 0.0019
Mercury CVUV  Hg - <0.001 - <0.001
Molybdenum Mo 0.048 0.048 0.055 0.059
Nickef Ni <0.002 <0.002 <0.002 <0.002
Phosphorus P 029 07 028" 028
Potassium K 1.1 12 13 1.2
Selenium Se <0.02 <0.02 <0.02 <0.02
Silicon Si 857 [ K.~} 6.74 6.78
Silver As <0.001 <Q.001 <0.001 <0.001
Sodium Na 13.2 13.8 112 1.4
Strontium Sr 1.45 1.47 1.44 1.44
Sulfur S 60.7 61.3 592 60.4
Thorium Th <0.005 <0.005 <0005 <0.005
in Sn <0.005 <0.005 <0.005 <0.005
Titanium Ti <0.001 <0.001 <0.001 <0.001
Uranium u <0.08 <0.06 <0.08 <0.06
Vanadium v 0.005 0.005 0.005 0.005
Zinc Zn 0.009 0.011 0.008 0.006
Zirconium 2r <0.001 <0.001 <0.001 <0.001

AHI0Y 1\addand\grweter, xie)




Appendix lll.D

Water Qu'ality Data (Surface and Groundwater) from September, 1997
Field Trip



Western Copper Holdings Limited
Carmacks Copper Project

Table 1 1997 Surface Water Quality Data

Station / Sample Date
Parametsr w3 w4 Wwe
28-Sep-97 28-Sep-97 28-Sep-97
In-Sltu Parameters
pH 74 78 76
Conductivity, umha/cm 200 160 160
Physical Tests
pH 7.35 7.7 7.63
Total Dissolved Solids, mgL 218 178 185
Total Suspended Solids, mgL 2 3 72
Anlons
Alkalinity-Total (CaCO3), mgA. 159 m 127
Alkalinity-Bicarbonate (CaCO3), mgiL 159 "1 127
Alkalinity-Carbonate (CaCO3), mgiL <1 <1 <1
Alkalinity-Hydroxide (CaCO3), mgA <1 <1 <1
Chloride, mgiL 14 1.3 14
Fluoride, mgL 0.18 0.2 0.23
Sulphate, mglL 20 24 21
Total Hardess (CaCO83), mg/L 158 120 135
=
Nutrienta
Nitrate Nitrogen, mg/L 0.017 <0.005 0.007
Nitrite Nitrogen, mg/. 0.001 0.001 0.002
Total Metals
Aluminum (total), mgAL 0.197 0.033 0.568
Antimony (total), mg/L 0.00006 0.00006 0.00007
Arsenic (total), mgiL 0.0007 ©.0008 0.0011
Barium (total), mgAL 0.0429 0.035¢ 0.0556
Beryllium (total), mgAL <0.0005 <0.0005 <0,0005
Bismuth (total), mg/L <0.0005 <0,0005 <0,0005
Boron (total), mg/L 0.003 0.004 0.008
Cadmium (total), mgA. <0Q.00005 <0.00005 <0.00005
Calcium (total), mgiL 518 35.9 343
Chromium (total), mgiL <0.0005 <0.0005 0.0009
Cobalt (total), mg/ 0.0002 0.0002 0.0005
Copper (total), mgL 0.0017 0.0011 I 0.0025
Iron {total), mgA. 06 [ o048 [ oot
Lead (total), mg/. 0.00015 <0.00005 0.00048
- Lithium (total), mgA. <0.001 <0.001 0.001
Magnesium (1otal), mgAL 9.27 9.5 1.1
Manganese (lotal), mgA. 0.283 0.0477 0.0713
Mercury (total), mgA. <Q.00005 <0.00005 <0.00005
Molybdenum (total), mgAL 0.00087 0.00242 0.00049
Nickel (total), mgL 0.0014 0.001 0.0018
Phosphorus (total), mgAL <0.3 <0.3 <03
Potassium (total), mgL ~ < <2 <
Selenium (total), mg/L <0.001 <0.001 <0.001
Sllicon (total), mgL 8.18 854 884
Sitver (total), mgL <0.00001 <0.0000% 0.00001
Sodium (total), mgA. 8 9 1
Strontium (total), mg/L 0.383 0.273 0.204
Thalllum (total), mg/L <0.00005 <0Q.00005 <0.00005
Tin (total), mgA. <0.0001 <0.0001 <0.0001
Thtanium {total), mgA. <001 Q.0 <001
Uranlum (total), mg/L 0.00028 0.00031 0.00061
Vanadium (total), mgL 0.001 <0.001 0.003
Zinc (total), mg - 0.002 0.003 0.005
Dissolved Metals
Atluminum (dissolved), mg/L 0.011 0.021 0.018
Antimony (dissolved), mg/L 0.0001 0.00008 0.00008
Arsenic (dissolved), mgiL. 0.0005 0.0008 0.0008
Barium (dissolved), mg/L 0.0377 0.0343 0.0406
Beryllium (dissolved), mg/L <0.0005 <0.0005 <0.0005
Bismuth (dissolved), mgAL <0.0005 <0.0005 <0.0005
Boron (dissolved), mg/iL 0.002 0.004 0.008
Cadmium (dissolved), mg/L <0.00005 <0.00005 <0.00005
Calcium (dissolved), mg/L 49.2 359 35.1
Chromium (dissolved), mg/L <0.0005 <0.0005 <0.0005
Cobalt (dissolved), mgi. ™~ -
Copper (dissolved), mg/L
fron (dissolved), mgA
(dissolved), mg/L
Lithium
Magnesium (dissolved), mg/L .
Manganese (dissolved), mgi. 0.305 0.0351 0.058
Molybdenum (dissolved), mgiL 0.00107 0.00239 0.0005
Nicke! (dissolved), mg/L 0.0012 0.0011 0.0009
Phosphorus (dissolved), mgL <0.3 <0.3 <0.3
Potassium (dissolved), mgiL <2 <2 <2
Selenium (dissolved), mgiL <0.001 <0.001 <0.001
Silicon (dissolved), mg/L 8.12 8.64 8.6
Silver (dissolved), mgAL <0.00001 «<0.00001 <0.00001
Sodium (dissolved), mgAL 7 9 12
Strontium (dissolved), mg/L 0.322 0.279 0.304
Thallium (dissolved), mg/L <0,00005 <0.00005 <0.00005
Tin (dissolved), mg/L <0.0001 <0.0001 <0.0001
Titanium (dissolved), mg/L <0.01 <0.01 <0.01
Uranium (dissolved), mg/L 0.00031 0.00031 0.00054
Vanadium {dissolved), mg/L. <0.001 <0.001 <0.001
Zinc {dissolved), mgA 0.001 0.002 0.001

Note: <i below Y

limit



Western Copper Holdings Limited
Carmacks Copper Profect

Table 2 1997 Groundwater Quality Data

Groundwater Well/_Sample Date
Parameter RC92-01 MWES-B MWOS-F DHI5-B
27-Sep-97 28-Sep-97 2B8-Sep-97 28-Sep-97
n-Situ Parameters
pH 79 79 78
Conductivity, umho/cm 160 260 360
Physical Tests
pH 7.69 7.82 748 7.81
Total Dissolved Solids, mgiL 355 200 275 396
Total Suspended Solids, mg/L 3 444 63 622
Anlons
Alkalinity-Total (CaCO3), mglL 12 122 140 180
Alkatinity-Bicarbonate (CaCO3), mg/iL. 12 122 140 20
Alkalinity-Carbonate (CaC03), mgtt <1 <1 <1 <1
Alkafinity-Hydroxide (CaC03), mgt <1 <1 <1 <1
Chloride, mg/L 24 12 45 24
Fluoride, mg/L. 1.02 023 0.22 0.29
Sulphate, mgh. 147 8 s4 105
Total Hardness (CaC03), mgl. 273 131 189 140
Nutrients
Nitrate Nitrogen, mg/. 0.561 0.879 0.005 227
Nitrite Nitrogen, mg/L. 0.001 0.002 0.001 0.011
Total Metafs
A (total), g1 0068
Antimony (total), mg/. 0.00006 0.0001 0.00076 <0.0005
Arseric (total), mgiL 00003 00005 00011 0.002
Barium (total), mg/L 0.115 0.274 0.0752 0.612
Beryllium (total), mgn. <0.0005 <0.0005 <0.0005  <0.005
Blsmuth (total), mgAL <0.0005 <0.0005 <0.0005  <0.005
Boron (total), mgt. 0.009 0.002 0.002 0.01
Cadmium (total), mg. <0.00005 0.00006 0.00025 <0.0005
Calcium (total), mg/L 77.2 427 655 65.7
Chromium (total), mg/L <0.0005  0.001 0.001 0.011
Cobait (total), mgA. <0.0001  0.0004  0.0004 0.008
Copper (total), mg/L 0.001 0.0018 [ 00147 0.009
Iron (total), mg/. 0.06 04 3.52
Lead (total), mgAL 0.00024 0.00173  0.00336 0.0121
Lithium (total), mg/L <0.001 0.001 0.002 0.01
Magnesium (total), mg/L 18.2 7.18 7.39 8.17
Manganess (total), mg/L 0.0245  0.0487  0.0392 0.764
Mercury (total), mg/L <0.00005 <0.00005 <0.00005 <0.00005
Molybdenum (total), mg/L 00636 000212 000191  0.0056
Nickel (total), mg/L 0.0014  0.0011 0.0094 0.005
Phoaphorus (total), mg/L <0.3 <03 <0.3 0.4
Potassium (total), mga. <2 <2 <2 2
Selenium (total), mgL. 0002 | <0.001 <0.001 <0.01
Sificon (total), mgA. 5.83 8.83 8.7 8.71
Silver (total), mg/L. <0.00001 <0.00001 0.00002 <0.0001
Sodium (total), mg/L 10 7 1 55
Strontium (total), mg. 0.687 0.147 0.281 0.217
Thallium (total), mg/L <0.00005 <0.00005 <0.00005 <0.0005
Tin (total), mgA. 0.0001 00008  0.0079 0.003
Titanium (total), mg. <0.01 0.04 0.01 <0.M
Uranium (total), mg. 0.001S4 0.00056  0.00056 0.0028
Vanadium (total), mg/. <0.001 0.002 <0.001 0.04
Zinc (total), mgAL 0.004 0.007 G.047 0.09
Disaolved Metals
Alurninum (dissolved), mg/L 0.002 0.009 0.033 0.016
Antimony (dissoived), maiL <0.00005 000008 000041  0.00007
Assenic (dissolved), mg/L 00003 00002 00007 00002
Barium (dissolved), mg/L 0.107 0.227 0.0656  0.0634
Berylium (dissolved), mg/L <0.0005 <0.0005 <0.0005 <0.0005
Bismuth (dissotved), mg/. <0.0005 <0.0005 <0.0005  <0.0005
Boron (dissolved), mg/L. a0t 0.002 0.002 0003
Cadmium (dissolved), mg/L <0.00005 <0.00005 0.00016 <0.00005
Calcium (dissolved), mg/L 78.2 41.2 63.9 45.4
Chromium (dissolved), mg/L. <0.0005 <0.0005 <0.0005 <0.0005
Cobalt (dissolved), mgt. <0.0001  <0.0001 0.0002  <0.0001
Copper {dissolved), mg/L 00003 00003 00099  0.0008
Iron (dissolved), mg/L <0.03 <0.03 0.06 <0.03
Lead (dissolved), mgaL. <0.00005 <0.00005 0.00028 <0.00005
Lithium (dissolved), mg/L. <0.001 0.001 0.002 0.002
Magnesium (dissolved), mg/L 188 6.76 725 6.49
Manganese (dissolved), mgi. 0.0206 0.00913 0.0301 0.032
Molybdenum (dissoived), mg/L. 0.0622 0.00183  0.00185  0.00477
Nicke! (dissolved), mgA. 0.0006 0.0005 0.0056 0.0006
Phosphorus (dissolved), mgiL <0.3 <03 <0.3 <0.3
Potassium (dissolved), mgL. <2 <2 <2 <2
Selenium (dissolved), mg/L. 0.002 <0.001 <0.001 | 0.004
Silicon (dissolved), mg/L 5.93 5.14 8.23 567
Sliver {dissotved), mgl. <0.00001 <0.00001 <0.00001 <0.00001
Sodium (dissolved), mg/L 10 6 1 52
Strontium (dissolved), mg/L 0.702 0.147 0.284 0.118
Thalllum (dissoived), mg/iL <0.00005 <0.00005 <0.00005 <0.00005
Tin {dissclved), mgi. <0.0001  0.0001 0.0081  0.0005
Titanium (dissolved), mg/L <0.01 <0,01 <001 <0.01
Uranium (dissolved), mg/L 000153 000041 000053  0.0014
Vanadium (dissolved), mg/L <0.001 <0.001 <0.001 <0.001
Zinc (dissolved), mgiL 0.005 0.003 0.031 0.001
Note: < below ydetectionlimt [ | indicates above CCREM guidellne

for freshwater aquatic life
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Hydrological Data



Appendix IV.A

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

Obtained from the IEE “ Volume | Biophysical Assessment of the Williams
Creek Mine Site” (January, 1994)



MONTH

DATE JUNE JULY AUGUST
GAUGE ) GAUGE GAUGE
HEIGHT DISCHARGE HEIGHT DISCHARGE HEIGHT DISCHARGE
(m) (m3/s) (m) (m3/s) (m) (m3/s)

1 0.17 0.0156 0.29 0.035
2 0.16 0.015 0.30 0.03¢
3 0.16 0.015 0.32 0.043
4 0.16 0.015 0.29 0.035
S 0.16 0.015 0.26 0.028
) 0.24 0.024 0.25 0.02¢
7 0.30 0.038 NA NA
8 0.43 0.106 0.29 0.03:3
9 0.40 0.085 0.30 0.03¢
10 0.28 0.033 0.41 0.092 0.28 0.035
11 0.27 0.030 0.46 0.132 0.27 0.030
12 0.26 0.028 0.55 0.238 0.26 0.028
13 0.25 0.025 0.58 0.285 0.25 0.02z2
14 0.27 0.030 0.60 0.320 0.24 0.02:
15 0.26 0.028 0.53 0.210 0.23 0.022
16 0.26 0.028 0.47 0.141 0.22 0.022
17 0.27 0.030 0.44 0.114 0.22 0.021%
18 0.26 0.028 0.43 0.106 0.21 0.01¢
19 0.25 0.026 0.41 0.092 0.20 0.015
20 0.25 0.026 0.41 0.092 0.20 0.0z
21 0.24 0.024 0.39 0.079 0.00 0.012
22 0.23 0.022 0.35 0.057 NA NA
23 0.21 "0.019 0.31 0.042 NA NA
24 0.20 0.G1i8 NA NA NA N2
25 0.19 0.017 NA NA 0.20 0.0:13
26 0.18 0.015% Na NA 0.20 0.0z
27 0.18 0.016 0.30 0.038 0.21 0.C:%
28 0.18 0.01% 0.28 0.033 0.22 0.0z2.
29 0.17 0.01s 0.25 0.026 0.23 0.02:z
30 0.17 0.C1i6 0.26 0.028 0.24 0.C2+
31 0.27 0.030 0.25 0.C0z2z

Upper Williams Creek Streamflow data
June 10 - August 31, 1992 at Site W-9.

for the period




Appendix IV.B

1993 and 1994 Hydrological Data.

From the IEE “Addendum to Volume | — Biophysical Assessment of the
Carmacks Copper Mine Site” (November, 1994)
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May 31
June 1

WO ~Joubd WwWN

10

12
13
14
15
16
17

Williams Creek Hydrology Data 1994
Data Logger Station # 2
Period May 2 to July 24, 1994,

| Av.GH(m)]| Q (cms)| MaxGH(m)| Q (cms)| MinGH(m)| Q (cms)]
| -mmoe- e | ---mo-- | —-m---- | -------- | —------ |

| 1.183 | Ice | 1.183 | Ice | 1.183] Ice |
| 1.183 | Ice | 1.183 | Ice | 1.183 | Ice |
| 1.183 | Ice | 1.183 | Ice | 1.183 | Ice |
| 1.183 | Ice | 1.183 | Ice | 1.179 | Ice |
| 1.175 | Ice | 1.177 | Ice | 1.173 | Ice |
| 1.173 | Ice | 1.174 | Ice | 1.173 | Ice |
| 1.172 | Ice | 1.173 | Ice | 1.172 | Ice |
| 1.172 | Ice | 1.172 | Ice | 1.172 | Ice |
| 1.172 | Ice | 1.172 | Ice | 1.172 | Ice |
| 1.172 | Ice | 1.172 | Ice | 1.172 | Ice |
| 1.172- | Ice | 1.172 | Ice | 1.172 | Ice |
| 0.840 | Ice | 0.904 | Ice | 0.013 | Ice |
[ 0.901 | Ice | 0.906 | Ice | 0.900 | Ice |
| 0.896 | Ice | 0.902 | Ice | 0.894 | Ice |
| 0.897 | Ice | 0.900 | Ice | 0.895 | TIce |
| 0.891 | Ice | 0.894 | Ice | 0.888 | Ice |
| 0.881 | Ice | 0.887 | Ice | 0.876 | TIce |
| 0.652 | 0.257 | 0.672 | 0.283 | 0.632 | 0.237 |
| 0.624 | 0.224 | 0.629 | 0.235 | 0.623 | 0.227 |
| 0.553 | 0.155 | 0.620 | 0.224 | 0.446 | 0.070 |
| 0.354 | 0.021 | 0.361 | 0.027 | 0.340 | 0.022 |
| 0.309 | 0.017 | 0.329 | 0.021 | 0.284 | 0.014 |
| 0.288 | 0.015 | 0.302 | 0.016 | 0.273 | 0.014 |
| 0.277 | 0.014 | 0.287 | 0.014 | 0.264 | 0.013 |
| 0.275 | 0.014 | 0.285 | 0.014 | 0.264 | 0.013 |
| 0.334 | 0.020 | 0.383 | 0.036 | 0.275 | 0.014 |
| 0.393 | 0.039 | 0.398 | 0.042 | 0.385 | 0.037 |
| 0.402 | 0.043 | 0.407 | 0.046 ] 0.396 | 0.041 |
| 0.411 | 0.049 | 0.418 | 0.052 | 0.398 | 0.042 |
| 0.415 | 0.053 | 0.419 | 0.052 | 0.412 | 0.050 |
| 0.406 | 0.049 | 0.409 | 0.047 | 0.402 | 0.044 |
| 0.397 | 0.043 | 0.405 | 0.046 | 0.392 | 0.040 |
| 0.379 | 0.035 | 0.390 | 0.039 | 0.372 | 0.032 |
( 0.360 | 0.027 | 0.369 | 0.030 | 0.356 | 0.025 |
| 0.354 | 0.023 | 0.360 | 0.027 | 0.351 | 0.023 |
[ 0.335 | 0.020 | 0.348 | 0.022 | 0.328 { 0.019 |
| 0.310 | 0.017 | 0.325 | 0.019 | 0.305 | 0.016 |
] 0.292 | 0.015 | 0.302 | 0.016 | 0.287 | 0.015 |
| 0.280 | 0.014 | 0.288 | 0.015 | ~0.275 | 0.014 |
| 0.272 | 0.014 | 0.275 | 0.014 | 0.268 | 0.013 |
| 0.263 | 0.013 | 0.268 | 0.013 | 0.260 | 0.013 |
| 0.258 | 0.013 | 0.260 | 0.013 | 0.255 | 0.012 |
| 0.251 | 0.012 | 0.255 | 0.012 | 0.246 | 0.012 |
| 0.241 | 0.012 | 0.245 | 0.011 | 0.236 | 0.011 |
| 0.235 | 0.011 | 0.236 | 0.011 | 0.232 | 0.011 |
| 0.232 | 0.011 | 0.233 | 0.011 | 0.230 | 0.011

| 0.240 | 0.012 | 0.241 | 0.012 | 0.238 | 0.012 |



Date | Av.GH(m)| Q (ems)| MaxGH(m)| Q (cms)| MinGH(m)| O (cms) |

———————— el et el IO I I
June 18 | 0.237 | 0.011 | 0.238 | 0.011 | 0.234 | 0.011 |
19 | 0.249 | 0.012 | 0.255 | 0.013 | 0.238 | 0.012 |
20 | 0.252 | 0.012 | 0.259 | 0.013 | 0.251 | 0.012 |
21 | 0.272 | 0.014 | 0.281 | 0.014 | 0.259 | 0.013 |
22 | 0.295 | 0.015 | 0.299 | 0.016 | 0.283 | 0.014 |
23 | 0.292 | 0.015 | 0.298 | 0.016 | 0.284 | 0.014 |
24 | 0.279 | 0.014 | 0.284 | 0.015 | 0.272 | 0.013 |
25 | 0.278 | 0.014 | 0.303 | 0.016 | 0.269 | 0.013 |
26 | 0.407 | 0.049 | 0.466 | 0.086 | 0.323 | 0.018 |
27 | 0.501 | 0.111 | 0.557 | 0.160 | 0.469 | 0.090 |
28 | 0.560 | 0.164 | 0.567 | 0.169 | 0.550 | 0.155 |
29 | 0.533 | 0.137 | 0.548 | 0.152 | 0.519 | 0.128 |
June 30 | 0.511 | 0.120 | 0.522 | 0.131 | 0.496 | 0.107 |
July 1 | 0.480 | 0.097 | 0.492 | 0.104 | 0.468 | 0.086 |
2 | 0.490 | 0.104 | 0.497 | 0.109 | 0.480 | 0.097 |
3 | 0.499 | 0.110 | 0.501 | 0.111 | 0.495 | 0.108 |
4 | 0.486 | 0.097 | 0.495 | 0.109 | 0.471 | 0.089 |
5 | 0.464 | 0.085 | 0.470 | 0.089 | 0.460 | 0.082 |
6 | 0.456 | 0.079 | 0.461 | 0.083 | 0.449 | 0.075 |
7 | 0.447 | 0.071 | 0.451 | 0.075 | 0.443 | 0.070 |
8 | ©0.447 | 0.071 | 0.452 | 0.076 | 0.436 | 0.066 |
9 | 0.428 | 0.062 | 0.436 | 0.066 | 0.419 | 0.054 |
10 | 0.409 | 0.049 | 0.417 | 0.053 | 0.399 | 0.042 |
11 | 0.388 | 0.039 | 0.397 | 0.042 | 0.378 | 0.034 |
12 | 0.366 | 0.031 | 0.376 | 0.033 | 0.354 | 0.024 |
13 | 0.337 | 0.022 | 0.353 | 0.025 | 0.317 | 0.018 |
14 | 0.306 | 0.016 | 0.316 | 0.018 | 0.294 | 0.015 |
15 |  0.293 | 0.015 | 0.294 | 0.015 | 0.291 | 0.015 |
16 | 0.288 | 0.015 | 0.291 | 0.015 | 0.283 | 0.014 |
17 | 0.280 | 0.014 | 0.282 | 0.014 | 0.275 | 0.014 |
18 | 0.273 ] 0.013 | 0.274 | 0.014 [ 0.270 | 0.013 |
19 | 0.267 | 0.013 | 0.269 | 0.014 | 0.262 | 0.012 |
20 | 0.268 | 0.013 | 0:277 | 0.014 | 0.262 | 0.012 |
21 | 0.275 | 0.014 | 0.277 | 0.014 | 0.267 | 0.013 |
22 | 0.264 | 0.013 | 0.267 | 0.014 | 0.258 | 0.012 |
23 | 0.250 | 0.012 | 0.254 | 0.012 | 0.238 | 0.011
July 24 | 0.240 | 0.012 | 0.242 | 0.012 | 0.238 | 0.011 |
I

All gauge heights are corrected for gauge shifts

May 19,20,21* - Final transition from ice effect
to open water channel



Williams Creek, Yukon. Comparison of Average
Daily Flow Volumes between 1993 and 1994.
Data Logger Station #2.

Date | 1993 | 1994 |
-------- | -mmmmmemem ] s
| | |
May 28 | 0.164 | 0.039 |
29 | 0.336 | 0.043 |
30 | 0.322 | 0.049 |
31 | 0.235 | 0.053 |
June 1 | 0.183 | 0.049 |
2 [ 0.155 | 0.043 |
3 | 0.129 | 0.035 |
4 | 0.104 | 0.027 |
5 | 0.089 | 0.023 |
6 | 0.082 I 0.02 |
7 | 0.069 | 0.017 |
8 | 0.056 | 0.015 |
9 | 0.049 | 0.014 |
10 | 0.039 | 0.014 |
11 | 0.035 | 0.013 |
12 | 0.031 | 0.013 |
13 | 0.023 | 0.012 |
14 | 0.017 | 0.012 |
15 | 0.015 | 0.011 |
16 | 0.014 | 0.011 |
17 | 0.014 | 0.012 |
18 | 0.014 | 0.011 |
19 | 0.017 | 0.012 |
20 | 0.02 | 0.012 |
21 | 0.017 | 0.014 |
22 | 0.015 | 0.015 ]
23 | 0.016 | 0.015 |
24 | 0.016 | 0.014 |
25 | 0.014 | 0.014 |
26 | 0.014 ] 0.049 |
27 [ 0.013 | 0.111 |
28 | 0.012 | 0.164 |
29 | 0.012 | 0.137 |
30 | 0.011 | 0.12 |
July 1 | 0.012 | 0.097 |
2 | 0.023 | 0.104 |
3 | 0.043 | 0.11 |
4 | 0.035 | 0.097 |

5 | 0.023 | 0.085
6 | 0.023 | 0.079 |
7 | 0.023 | 0.071 |

8 | 0.039 | 0.071
9 | 0.049 | 0.062 |
10 | 0.049 | 0.049 |



11 | 0.043 | 0.039 |
12 | 0.035 | 0.031 |
13 | 0.023 | 0.022 |
14 | 0.02 | 0.016 |
15 | 0.017 | 0.015 |
16 | 0.014 | 0.015 |
17 | 0.014 | 0.014 |
18 | 0.012 | 0.013 |
19 | 0.012 | 0.013 |
20 | 0.012 | 0.013 |
21 | 0.012 | 0.014 |
22 | 0.013 | 0.013 |
23 | 0.012 | 0.012 |
24 | 0.012 | 0.012 |
-------- I B L L L L L
cms cms

1993 period of record - May 28 to Oct 29
1994 period of record - May 2 to July 24



Appendix IV.C

Hydrological Data and Analysis Displayed in Tables and Figures

Obtained from the IEE Addendum #2 “Report of Preliminary Design” (May,
1995)
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Knight Piésold Ltd.

CONSULTING ENGINEERS

TABLE 2.14
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

ESTIMATED RUNOFF COEFFICIENT

Creek Mean Basin { Basin Time Total Flow Estimated Runoff Coeff.
Elevation Area Period {mm) Precipitation (mm)
Williams 1992 830 12.84 June 10 to August 31 26.73 295 ¢)) 9.1%
129 20.7%
Williams 1993 830 23.92 | June 17 1o October 28 2341 not available n/a
Williams 1994 830 23.92 May 22 to July 24 8.44 106 8.0%
Big Creek 1150 1750 197593 143.0 491 29.1%
Big Creek 1150 1750 June 1975-93 26.0 60 43.3%
Big Creek 1150 1750 Jul, Aug, Sep 1975-93 64 214 ) 29.9%
Big Creek 1150 1750 | Apr, May, Jun 197593 69.4 118 58.8%
Notes:

1} Actual measured site precipitation. There is some doubt as to the validity of this value as it is so large.

This is the only precipitation value in the table which is not estimated.
2) Jul, Aug, Sep 1975-93 runoff likely contains very little snowmelt.
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Knight Piésold Ltd.
COMSULTING EMGINEERS

TABLE 2.16
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

WET RY YEAR RUNOFF

1) At Water Storage Pond

Annual Runoff mean = 56 mm
standard deviation = 19 mm

Return Period | Runoff {mmll i
Iil:lﬂ year dry (mean - 1.282 5.d.)

1:20 year dry (mean - 1.645 5.d.)
1:10 year wet (mean + 1.282 5.d.)
1:20 year wet (mean + 1.645 s5.d.) -
1:50 year wet (mean + 2.054 s.d.)
1:100 year wet (mean + 2.326 s.d.)
1:200 year wet (mean + 2.575s5.d.)

MNotes:

1) Estimates assume a normal distribudon of annual runoff.
2) Smndard deviation estimated from a C.V_ value of 0.34, calculated with 18 years

of WSC Big Creek flow data (1975 - 1993),

I-Ape-95  15:29
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Knight Piésold Ltd.

COMSULTING EMGIMEERS TABLE 2.17

WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT
WET AND DRY YEAR RUNOFF COEFFICIENTS

Return Period [ Runoff (mm) i PrectEitafton (mm) | Runoff Coefficient |
average year 56 370 0.15
1:10 year dry 32 275 0.11
1:20 year dry 25 248 0.10
1:10 year wet 80 465 0.17
1:20 year wet 87 492 0.18
1:50 year wet 95 522 0.18
1:100 year wet 100 542 0.18
1:200 year wet 105 561 0.19
el RS S il
Motes:

1} Runoff and precipitation estimates are for the basin draining into the water storage pond.
Average elevation of the basin is 330 m.

BApre5T 1531
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Knight Piésold Ltd.
_ CONSULTING ENGINEERS

TABLE 2.20
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
JANOWICZ ESTIMATES OF PEAK INSTANTANEOUS FLOWS

Janowicz Technique

Basin Area Region Return Period Regression Regression Peak Discharge
(km®) (years) Constant "a" Constant "b" (m’/s)
Williams Creek | 31 Mountain T2 0.085 1.007 2.7
(water storage 10 0.257 0.923 6.1
pond) 25 .
- 50 0.5 0.873 10.0
100 0.631 0.855 11.9
200
Williams Creek 31 Interior 2 0.083 0.951 2.2
(water storage 10 0.176 0.917 4.1
pond) 25
50 0.277 0.897 6.0
100 0.324 0.89 6.9
200
Notes:

Estimating technique developed by Rick Janowicz, Senior Hydrologist with the Department of Indian and
Northern Affairs Canada (INAC).

J:JOB\DATAVI78\HYDMET\HYDROL . XLS
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Knight_Piésold_Ltd.

CONSULTING ENGINEERS
TABLE 2.21

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

REGIONAL FREQUENCY ESTIMATES OF PEAK INSTANTANEOUS FLOWS

Regional Analysis - Big Creek

[Basin Area Return Period Peak Flows (based on various distributions)
(kmz) (years) Extreme Value | 3-P Lognormal | Log Pearson III Wakeby Best Guess

Big Creek 1750 2 116 115 114 115 115
10 195 201 207 203 204
25 223 236 240 243 238
50 245 265 265 277 265
100 262 290 284 305 287
200 277 315 300 332 308
Williams Creek 31 2 4.6 4.6 4.5 4.6 4.6
(water storage 10 1.7 8.0 8.2 7.7 7.7
pond) 25 89 9.4 9.5 8.9 8.9
50 9.7 10.5 10.5 9.7 9.7
100 10.4 11.5 11.3 104 10.4
200 .11.0 12.5 11.9 11.0 11.0

Regional Analysis - Thistle Creek

{Basin Area Return Period . Peak Flows (based on various distributions)
(km®) (years) Extreme Value | 3-P Lognormal | Log Pearson III Wakeby Best Guess
Thistle Creek 210 T2 17.5 17.4 17.5 17.4 17.5
10 29 29.9 29.1 29.8 29.5
25 34.6 36.1 346 36.7 35.4
50 39.7 41.8 39.4 42.9 40.6
100 44.4 47.1 43.8 48.7 45.5
200 49.2 52.5 48.3 54.7 50.4
Williams Creek 31 2 3.8 3.8 3.8 3.8 3.8
(water storage 10 6.3 6.5 6.3 6.4 6.4
pond) 25 7.5 7.8 7.5 7.9 7.7
50 8.6 9.0 8.5 9.3 8.8
100 9.6 10.2 9.5 10.5 9.8
200 10.6 11.4 10.5 11.8 10.9
Notes

1) Al peak flow values generated with WSC's flood frequency software CFA8S.

2) Values based on 15 years of Big Creek data and 14 years of Thistle Creek data.
28-Apr-93  15:38
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Knight Piésold Ltd.

CONSULTING ENGINEERS

TABLE 2.22
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
HEC-1 INPUT PARAMETERS

Input Parameter Estimated Value
Time of Concentration (Tc) 4 hrs
Basin Area 31.0 sq. km
Storage Coefficient 4 hrs
|Curve Number (CN) 83
Injtial Abstraction (Ia) 10.4 mm
Starting Flow 0.11 m’/s
End Flow 0.11 m’/s
24 br - 1 in 2 Year Precipitation 24 mm
24 hr - 1 in 10 Year Precipitation 36 mm
24 hr - 1 in 25 Year Precipitation 43 mm
24 hr - 1 in 50 Year Precipitation 48 mm
24 hr - 1 in 100 Year Precipitation 52 mm
24 hr - 1 in 200 Year Precipitation 57 mm
Precipitation Distribution SCS Type 1
Unit Hydrograph Type Clark
Rate of Decay 1.001 (0.1% per hour)
Notes:

1) Assume antecedent moisture condition (AMC) III for all return periods.
This assumes that peak storms occur during the freshet when the ground is

saturated and/or partially frozen.
2) Initial abstraction = 0.28.
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Knight Piésold Ltd.

CONSULTING ENGINEERS

CARMACKS COPPER PROJECT

TABLE 2.23
WESTERN COPPER HOLDINGS LIMITED

HEC-1 PEAK INSTANTANEOUS FLOW ESTIMATES

HEC-1 Analysis

Water Storage

Basin

Pond

- Area | Return Period | 24 hr Rainfall | Peak Discharge
_(km?) | (years) (mm) (m*/s)
31 2 24 1.7
10 36 5.0
25 43 7.7
50 48 9.8
100 52 11.7
200 57 14.3

Notes: All flow estimates assume the ground is either saturated and/or
partially frozen.
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Appendix IV.D

Runoff Coefficients for Big Creek.

From the “Technical Issues Response Document” (June, 1997)



TABLE 3.7
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
RUNOFF COEFFICIENTS FOR BIG CREEK

1) Precipitation estimate based on Carmacks and Pelly Ranch values. 1-Awg95 1406  L:\HaQuam\h 181 1\Adduacad\Mat-dute_xa

Year |Estimated Big Creek| Annual Big Runoff |Coefficient} Carmacks | Pelly Ranch|Big Creek
Basin Precipitation | Creek RunofT | CoefTicient| Relative to | Precipitation| Precipitation| Runoff
(mm) (mm) Average (mm) (m*/s)

5 . 179.5

1980 473 107.9 0.23 -21% 359.8 247.5 .
1981® 576 96.4 0.17 42% 280.1 369.1 5.35

1983 573 . 133.0 0.23 -20% 328.9 346.2 7.38
1985@ 583 147.9 0.25 -13% 302.1 366.3 8.21
1990 607 232.5 0.38 2% 401.5 343.5 12.90

2) Precipitation estimate based on Carmacks values.
Runoff

Year |Estimated Big Creek
Basin Precipitation
(mm)

Carmacks | Big Creek

at ey

1980 - 582 5.99
1981 453 5.35

1983 532 7.38
1985@ 489 8.21
1990 650 12.90

3) Precipitation estimate based on Pelly Ranch values.

Year |Estimated Big Creek| Annual Runoff |Coefficienty Pelly Ranch{ Big Creck
Basin Precipitation runoff Cocfficient| Relative tofiPrecipitation] Runoff
(mm) |
9.96
1976 507 157.1 0.31 11% 296.9 8.2
1977 446 97.1 0.22 2% 261.0 5.39
1978 559 161.3 0.29 3% 327.4 8.95
1979 486 127.0 0.26 6% 284.3 7.05
1980 423 107.9 0.26 9% 247.5 5.99
1981 631 96.4 0.15 45% 369.1 5.35
1982 460 108.1 0.24 -16% 269.1 6.00
1983 592 133.0 0.22 -19% 346.2 7.38
1985 626 147.9 0.24 -15% 366.3 8.21
1986 517 125.8 0.24 -13% 302.4 6.98
1987 573 118.6 0.21 -26% 335.4 6.58
1988 465 135.2 0.29 4% 2723 7.50
1989 395 58.0 0.15 47% 231.3 3.22
1990 587 232.5 0.40 42% 343.5 12.90

Notes: (1) Average year refers to the average of the full periods of records for Carmacks, Pelly Ranch and E
(2) The Carmacks annual] precipitation values were estimated as there were some months with missin



Appendix V

Climate Data



Appendix V.A

Precipitation, Temperature and Snow Pack Data from Williams Creek and
Surrounding Area, Including Historic and 1992 Climate Data

Obtained form the IEE “Volume | Biophysical Assessment of the Williams
Creek Mine Site” (January, 1994)



Tablec 3.2.2

Comparison of Mctcorology between Williams Creek and Carmacks

Precipitation Temperature

Williams |Carmacks Williams Carmacks

Month | Creek Creek
Maximum Minimum Mean |{Maximum Minimum Mean

(mm) (mm) °C) (G °C) (9] °O) O
June 488 18 229 1.9 124 20.6 5.1 129
July 103.5 68.7 217 5.2 134 212 9.3 154
August 143 279 17.5 4.7 11.1 20.3 5.9 13.7




Table 3.2.4

Regional Snow Courses. Period March 1 to May 16,
(after Gibson,

HISTORICAL
SNOW . SNOW WATER AVERAGE YEARS
DATE COURSE DEPTH EQUIV. WATER OF
(cm) (mm) EQUIV. RECORD
(mm)
Williams #1 69.8 128 - -
92-01-31 Williams #2 73.6 164 - -
Williams #3 72.0 130 - -
Mt. Nansen 54 92 68 16
Mt. Berdoe 76 165 91 17
Casino Cr. 67 124 98 17
-92-03-02 MacIntosh 69 138 79 16
Williams #1 60 104 - -
Williams #2 69 110 - -
Williams #3 70 150 - -
Mt. Nansen 60 102 74 16
Mt. Berdoe 72 132 106 16
Casino Cr. 70 135 121 15
92-03-30 MacIntosh 73 111 97 16
Williams #1 70 120 - -
Williams #2 73 130 - -
Williams #3 74 132 - -
Mt. Nansen 25 63 13 15
Mt. Berdoe . 50 126 53 15
Casino Cr. 33 207 118 15
92~-04-30 MacIntosh 53 121 56 16
Williams #1 22 84 - -
Williams #2 36 129 - -
Williams #3 36 103 - -
Mt. Nansen 0 63 0 16
Mt. Bercoe 38 126 15 16
Casino Cr. 83 207 69 i1
92-05-14 MacIntosh 39 121 12 16
Williams #1 0 84 - -
Williams #2 11 129 - -
Williams #3 9 103 - -
E = Estimated

Snow survey data for Williams Creek and Carmacks

1992).

1992
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Figure 3.2.5
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PRECIPITATION (mm)
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Figure 3.2.6
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tion at Carmacks and Fort Selkirk.
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Figure 3.2.8
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DISCHARGE (m3/s)
(Thousands)

DISCHARGE {m3/s)
{Thousands)

rlgurc_ .H._/. . N . s
Y UKUN KIVER AT CARMACKS
ANNUAL MAXIMUM OQAILY OISCHARGE, 1951-92
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Historical variation in annual maximum daily and
instantaneous discharges, Yukon River at Carmacks.




DATE PRECIPITATION TEMPERATURE
WILLIAMS WILLIAMS CREEK CARMACKS
JUNE CREEK CARMACKS | MAXIMUM | MINIMUM | AVERAGE | MAXIMUM | MINIMUM | AVERAGE
{mm) {mm) (oC) (oC) (oC) (oC) {oC) (oC)
1 4.8 17.5 3.0 10.3
2 19.0 2.0 10.5
3 19.5 5.0 12.3
4 17.0 5.0 11.0
S 7.0 7.0
6
7 17.0 17.0
8 17.0 0.0 8.5
9 2.0 -2.0 12.0 21.0 1.0 12,0
10 26.0 -1.0 12.5 2:.5 3.0 12.3
11 27.0 6.0 16.5 26.0 5.0 15.5
12 1.0 22.0 4.0 16.0 6.0 5.0
13 9.8 21.0 5.0 13.0 |
14 1.0 6.2 3.0 5.0 14.0 256.0 2.0
15 2.0 trace 2:.C 7.0 15.0 2.0 7.0 14.0
16 0.6 22.9 3.0 12.5 19.5 2.0 i3.8
17 2.0 2:.¢C 1.0 11.0 19.0 7.C 13.C
18 24.0 2.0 13.0 22.0 4.0 13.0
19 13.¢C 2.0 10.0 6.C 6.0
20 10.0 17.0 3.0 10.C
21 16.0 2.4 15.0 2.0 8.5 20.5 20.5
22 2.0 1.2 20.0 -1.0 9.5 16.0 7.0 11.8
23 1.0 trace 14.0 0.0 7.0 18.5 8.0 13.3
24 1.4 21.0 -2.0 9.5 13.5 4.0 8.8
25 2.0 1.4 20.0 -2.0 9.C 17.0 3.0 10.0
26 22.0 -1.0 10.5 4.0 4.0
27 27.0 -1.0 13.0
28 30.0 2.0 16.0 30.5 30.%8
29 3.0 4.0 17.5 3.0 7.0 19.¢C
30 28.0 5.0 16.5 1C.0 10.¢C
TOTAL 48.8 18.0
MEAN 22.9 1.9 12.4 20.6 5.1 12.9

Preliminary Temperature and Precipitation Data-June,

19892



DATE PRECIPITATION TEMPERATURE
WILLIAMS WILLIAMS CREEK CARMACKS
JULY CREEK CARMACKS | MAXIMUM | MINIMUM | AVERAGE | MAXIMUM { MINIMUM | AVEZRAG:
{(mm) {mm) (oC) (oC) (oC) (oC) {oC) {oC)
1 22.0 8.0 18.5 29.0 13.0 21.C
2 28.0 8.0 18.5 29.0 14.0 21.¢
3 6.0 2.0 21.0 8.0 14.5 29.0 13.0 21.¢
4 1.0 22.0 8.0 15.0 13.0 i3.¢C
5 10.0 7.0 21.0 7.0 14.0 21.0 21.C
6 14,0 17.4 22.0 6.0 14.0 16.5 12.0 4.3
7 2.0 5.2 21.0 7.0 i14.0 17.0 12.8 14.5
8 trace 24.0 8.0 6.0 22.0 ti.e 16.3%
9 3.0 21.0 8.0 14.5 o 8.C *5.0
10 16.0 2¢.C 4.0 2.0 £.C g.C
11 11.0 21.0 4.0 12.5
12 4.0 £.2 20.0 6.0 13.0 25.90 25.C
13 4.0 18.0 8.0 13.0 i13.0 0.0 1.3
14 .5 ie.0 8.0 13.0 6.0 1.0 13.0
15 2. 22.0 4.0 13.0 ig.¢ .G 2302
16 3. 23.0 3.0 3.0 19.5 £.0 12.8
17 trace 24.0 4.0 14.0 21.5 6.C i3.6
18 20.0 4.0 12.0 24.0 10.C 17.0
19 trace 2..0 5.0 13.0 2..0 10.0 5.5
20 3.0 i.4 20.0 2.0 11.0 20.0 £.0 4.0
21 3.0 22.0 3.0 12.5 19,58 g.C 14.3
22 21.0 2.0 11.5 21.0 5.0 i4.5
23 4. 20.0 4.0 12.0 23.0 8.0 15.5
24 6. 2:.0 4.0 12.5 c.C 9.0
25 23.0 5.0 14.0
26 4.C 5.0 5.0 12.0 23.5 23.5
27 2.5 trace 20.0 1.0 0.5 18.5 2.0 12.:
28 2z2.0 3.0 12.5 21.90 2.0 2.3
29 2. 2.8 23.0 4.0 13.5 18.0 £.0 $2.0
30 4. 2.8 22.¢C 3.0 12,5 16.5 7.0 11.8
31 10.0 0.4 23.0 5.0 4.0 23.5 g.C 16.3
TOTAL 103.5 68.7
MEAN 21.7 5.2 13.4 21.2 9.3 15.4

~Preliminary Temperature and Precipitation Data-July,

1992



TEMPERA

DATE PRECIPITATION TURE
WILLIAMS WILLIAMS CREEK CARMACKS
AUGUST| CREEK CARMACKS | MAXIMUM | MINIMUM | AVERAGE | MAXIMUM | MINIMUX | AVERAGE
(mm) (mum) (oC) (oC) (oC) (oC) (oC) (oC)
1 5.0 24.0 4.0 14.0 23.5 23.5
2 0.4 21.0 2.0 11.5 23.5 23.5
3 23.0 6.0 14.5 22.0 5.0 13.5
4 23.0 14.0 18.5 24.5 5.0 14.8
5 6.0 21.0 9.0 15.0 23.0 11.0 i7.0
6 3.5 10.0 10.0 22.0 10.0 16.0
7 8. 22.0 22.0 11.0 11.0
8 1. 21.0 9.0 15.0
9 5.0 20.0 8.0 14.0 22.0 22.¢
10 22.0 6.0 4.0 23.0 12.0 17.5
11 20.6 6.0 13.3 22.0 8.0 15.0
12 18.0 5.0 11.5 21.0 5.0 14.5
13 11.0 6.0 8.5 20.0 £.0 13.0
14 11.0 0.0 5.5 6.0 6.0
15 12.0 0.0 6.0
16 _ 10.0 0.0 5.0
17 30.0 3.0 14.0 0.0 7.0 19.5 19.5
18 2.0 1.2 14.0 2.0 8.0 14.0 3.0 8.5
19 15.0 2.0 10.5 17.0 5.0 i1.§
20 18.0 -1.0 8.5 19.5 5.0 12.3
21 20.0 1.0 10.5 0.C 0.C
22 21.0 1.0 11.0
23 19.0 7.0 13.0 23.0 23.0
24 i8.0 11.5 14.8 20.0 0.0 10.0
25 4.0 17.0 13.0 15.0 18.0 0.0 14.0
26 14.0 trace 14.0 3.0 8.5 18.0 €.5 12.0
27 46.0 2.8 12.0 5.0 .5 18.0 3.0 10.5
28 3.0 13.0 7.0 10.0 3.0 3.0
29 16.0 -2.0 .0
30 24.0 12.0 3.0 7.5 16.0 16.0
31 8.0 5.0 5.0 17.0 0.0 8.5
TOTAL 143.0 27.9
MEAN 17.5 4.7 11.1 120.3 5.9 13.7

Preliminary Temperature and Precipitation Data-August, 1992



A: CARMACKS
EXTREME MZAN MEAN MEAN EXTREME
MONTH MINIMUM MONTHLY MONTHLY MONTHLY MAKIMUM
TEMP MINIMUM TEMP MAXIMUM TEMP
- {oC) (oC) (oC) (oC) (oC)
JAN -58.9 -33.9 -28.5 -23.1 10.0
FEB -60.0 -29.3 -21.9 -14.5 12.2
MAR -50.0 -21.7 -12.4 -3.1 12.8
APR ~38.3 -7.7 -0.3 7 23.3
MAY -12.2 0.2 7.5 14.7 32.5
JUN -3.5 5.3 12.9 20.5 35.0
JUL -2.8 7.7 15.0 22.3 32.5
AUG -7.0 5.0 12.4 | 19.8 33.C
SE? -20.0 ~0.3 6.4 13.1 25.¢
OCT -37.0 ~7.7 -2.8 2.1 20.0
NOV -51.0 -21.1 -16.2 -11.5 14.0
DEC -56.7 -30.8 -25.7 -20.5 12.8
B: PELLY RANCH/FORT SELKIRK
ZXTREME MEAN MEAN MEAN ZXTREIME
MONTH MINIMUM MONTHELY MONTHLY MONTELY MAXIMUM
TIMP MINIMUM TEMP MAKXIMUM TZM?
(oC) {oC) {oC) (oC) {oC)
JAN -57.8 -31.2 -27.3 -2:1.3 6.C
r=3 -37.2 -25 -19.1 -12.2 12.8
MAR -50 -17.9 -10.1 -1.5 14.4
APR -32 -6.6 .3 7.4 23.3
MAY -12.2 -0.1 7.3 4.7 3.0
JUN -3.5 5.3 13.0 20.3 35.0
JUL -1i.1 7.7 15.1 22.2 31.7
AUG -3 5.2 12.6 19.5 1.2
S=» -16.5 0.3 3.9 15.4 25.7
olayy -32.5 -5.1 -1.9 2.9 18.:
NOV -46.7 -18.2 -14.7 -1C.4 12.8
DeC ~-54.4 -27.9 -24.4 -18.5 5.3
NOTZ Data Irom AZS ccmpucter files for the period up to 15323

Seasonal variation in temperature at Carmacks and Fort
Selkirk.



MEAN ANNUAL AIR TEMPERATURE ( Degrees C)

MEAN ANNUAL AIR TEMPERATURE AS FUNCTION OF ELEVATION

Rank 12 Eqn 8010 y=a+bx® [Power]
1200718204499 DF Adj r2=0 FitStdErr=1.29384625 Fstat=0.270822143
a=-5,761413 b=0.041136844
¢=0.55846191

ation. .

500 700 ' 900 1100
ELEVATION (m asl)

Mean annual air temperature as a function of elev-
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A: CARMACKS

MONTH TOTAL TOTAL TOTAL
RAINFALL SNOWFALL PRECIPITATION

(mm) (mm) (mum)
JAN 0.0 17.9 17.9
FEB 0.0 12.2 12.2
MAR 0.2 6.8 7.0
APR 1.1 5.4 6.5
MAY 19.7 1.5 21.2
JUN 34.5 0.0 34.5
JUL 55.1 0.0 55.1
AUG 38.2 0.1 38.3
SEP .9 1.0 29.9
oCT .6 14.0 19.6
NOV .4 17.8 18.2
DEC .0 15.1 15.1
TOTAL 183.7 91.8 275.5

B: FORT SELKIRK

MONTE TOTAL TOTAL TOTAL
RAINFALL SNOWFALL PRECIPITATION

(mm) (mm) (mm)
JAN 0.0 19.3 19.8
FE3 0.0 15.0 15.0
MAR 0.2 10.4 10.6
APR 3.0 7.0 10.0
MAY 21.6 0.2 21.8
JUN 35.7 0.0 35.7
JUL 51.2 0.0 51.2
AUG 35.7 0.0 35.7
SEP 24.6 1.4 26.0
0CT 7.5 15.1 22.6
NOV 0.5 23.4 23.9
DEC 0.1 21.5 21.6
TOTAL 180.1 113.8 293.9

Data from AES computer listing for period of record up to 1990

Seasonal variation in precipitation at Carmacks and

Fort Selkirk




PRECIPITATION {mm)

CUMULATVE 7 DEPARTURE

FORT SELKIRK, 1951-1990
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MEAN ANNUAL PRECIPITATION AS FUNCTION OF ELEVATION
Rank 17 Eqn 1 y=a+bx
r2=0.0381913028 DF Adj r2=0 FitStdErr=41.3521948 Fstat=0.317552352
a=281.43568
b=0.030806342
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Mean annual precipitation as a function cf elevation.



SNOW WATER EQUIVALENT (mm) WILLIAMS CREEK SNOW COURSE 1

MOUNT NANSEN VERSUS WILLIAMS CREEK SNOW COURSE 1

Rank 4 Eqn 1 y=a+bx
r2=0.996228034 DF Adj r2=0.988684101 FitStdErr=4.01702269 Fstat=528.227447
a=0.99889433
b=1.1603222
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SNOW WATER EQUIVALENT (mm) WILLIAMS CREEK SNOW COURSE 2
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SNOW WATER EQUIVALENT (mm) WILLIAMS CREEK SNOW COURSE 3

MOUNT NANSEN VERSUS WILLIAMS CREEK SNOW COURSE 3

r2=0,94093322 DF Adj r2=0.822799659 FitStdErr=14.9014824 Fstat=31.8599799

Rank 3 Eqn 1 y=a+bx
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Appendix V.B

1992 and 1994 Temperature, Precipitation and Snow Pack Data

Obtained from the IEE Addendum #2 “Report on Preliminary Design” (May,
1995)



Knight Piésold Ltd.

CONSULTING ENGINEERS TABLE 2.1
WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT
1992 JUNE TEMPERATURE (°C

June Pelly Ranch | Carmacks Site
1 11.8 10.3
2 12.0 10.5
3 13.3 12.3
4 10.8 11.0
5 10.0 7.0
6 9.3 M
7 8.5 17.0
8 7.3 8.5
9 9.8 11.0 12.0
10 13.3 12.3 12.5
11 14.0 15.5 16.5
12 15.8 6.0 16.0
13 17.8 M 13.0
14 14.8 28.0 14.0
15 15.0 14.0 15.0
16 14.8 13.8 12.5
17 10.5 13.0 11.0
18 13.8 13.0 13.0
19 14.5 6.0 10.0
20 14.5 M 10.0
21 14.3 20.5 8.5
22 13.5 11.5 9.5
23 12.5 13.3 7.0
24 8.5 8.8 95
25 10.5 10.0 9.0
26 14.3 4.0 10.5
27 17.0 M 13.0
28 18.0 30.5 16.0
29 19.3 19.0 17.5
30 20.5 10.0 16.5
Avcragc 14.1 13.7 12.4
Notes:

1) Averages are for concurrent days of data only.

2) M = missing data.

Association Association

of Consulting des Ingénieurs-
Engineers Conseils

of Canada du Canada

1-May-95 816
J:UOB\DATA\I783\HYDMEN\BYDROL.XLS



Knight Piésold Ltd.

CONSULTING ENGINEERS

TABLE 2.1 (CONTINUED)
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
1992 JULY & AUGUST TEMPERATURE (°C)

~Jul Pelly Ranch | Carmacks Site
1 20.8 21.0 18.5
2 22.8 21.5 18.5
3 19.5 21.0 14.5
4 17.5 13.0 15.0
5 15.3 21.0 14.0
6 16.0 14.3 14.0
7 14.5 14.5 14.0
8 15.8 16.5 16.0
9 14.0 15.0 14.5
10 15.3 8.0 12.0
11 16.0 M 12.5
12 16.0 25.0 13.0
13 15.5 11.5 13.0
14 15.8 14.0 13.0
15 16.0 13.5 13.0
16 12.3 12.8 13.0
17 16.3 13.8 14.0
18 14.8 17.0 12.0
19 15.8 15.5 13.0
20 14.5 14.0 11.0
21 12.5 14.3 12.5
22 13.8 14.5 11.5
23 15.0 15.5 12.0
24 15.8 9.0 12.5
25 16.0 M 14.0
26 16.3 23.5 12.0
27 11.8 12.3 10.5
28 15.0 13.5 12.5
29 13.5 12.0 13.5
30 13.8 11.8 12.5
31 12.5 16.3 14.0
Average 15.5 15.4 13.4
Notes:

1) Averages are for concurrent days of data only.
2) M = missing data.

Association
of Consulting
Engineers

of Canada

Association

des Ingénieurs-
Conseils

du Canada

Aug. | Pelly Ranch) Carmacks| - Site
1 133 23.5 14.0
2 12.0 23.5 11.5
3 12.8 13.5 14.5
4 16.8 14.8 18.5
5 18.5 17.0 15.0
6 18.3 16.0 10.0
7 15.5 11.0 22.0
8 17.8 M 15.0
9 17.0 22.0 14.0
10 16.8 17.5 14.0
11 13.8 15.0 13.3
12 14.8 14.5 11.5
13 14.3 13.0 8.5
14 8.0 6.0 5.5
15 9.5 M 6.0
16 10.5 M 5.0
17 9.0 19.5 7.0
18 5.8 8.5 8.0
19 8.8 11.0 10.5
20 10.8 12.3 8.5
21 10.5 0.0 10.5
22 11.8 M 11.0
23 12.3 23.0 13.0
24 15.0 10.0 14.8
25 13.5 14.0 15.0
26 9.5 12.0 8.5
27 8.0 10.5 8.5
28 10.3 3.0 10.0
29 9.5 M 7.0
30 7.5 16.0 7.5
31 12.8 8.5 5.0

Average 12.5 13.7 11.5
1-Miy-95  8:16

J:\JOB\DATAMT78\HYDMET\HYDROL.XLS




Knight Piésold Ltd.

CONSULTING ENGINEERS

TABLE 2.1 (CONTINUED)
WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT
1994 SEPTEMBER & OCTOBER TEMPERATURE (°C)

Sept Pelly Ranch } Carmacks Site
1 7.8 8.3
2 7.8 M
3 6.5 M
4 7.5 9.0
5 6.3 M
6 9.3 9.0
7 7.0 9.0
8 4.5 8.0
9 7.5 4.5
10 1.5 M
11 2.5 3.0
12 33 M
13 6.3 6.0
14 9.0 7.5 7.6
15 14.5 11.5 9.3
16 12.0 11.0 9.4
17 7.0 M 7.8
18 7.3 M 6.3
19 6.3 8.0 7.8
20 3.5 4.8 4.6
21 4.8 43 6.3
22 6.8 6.8 5.4
23 6.0 M 5.5
24 6.8 M 4.4
25 4.8 9.3 7.6
26 4.0 4.5 3.8
27 2.8 4.8 1.6
28 2.8 3.0 1.5
29 3.3 4.0 2.3
30 2.8 2.3 2.0
Average 5.6 5.4 5.3
Notes:

1) Averages are for concurrent days of data only.
2) M = missing data.

Association
of Consulting
Engineers

of Canada

Association

des Ingénieurs-
Conseils

du Canada

Oct | Pelly Ranch| Carmacks Site
1 -1.5 M 0.8
2 3.3 M 3.8
3 4.8 M 4.6
4 7.0 6.3 5.5
5 4.0 6.0 49
6 5.8 53 4.9
7 2.5 5.8 4.4
8 4.8 M 2.4
9 1.8 M 2.2
10 0.3 M -0.5
11 -3.0 -2.0 -1.7
12 1.5 2.5 2.1
13 -1.8 -3.0 0.9
14 -1.0 M -0.3
15 0.0 M 0.6
16 5.0 M 2.9
17 1.5 M 0.9
18 -3.0 -1.0 4.7
19 4.8 -1.3 -1.8
20 2.0 -1.3 2.1
21 -3.0 0.5 3.1
22 -6.0 M -6.6
23 -10.5 M -1.5
24 3.0 M 2.4
25 -1.8 0.3 0.6
26 -8.0 -3.8 3.6
27 -8.0 -8.0 3.0
28 -7.0 3.8 3.0
29 6.8 M -5.4
30 4.5 M -6.6
31 -8.8 9.8 -10.2

Average -1.9 -0.6 -0.7
1-May-95 816

J:JOB\DATA\78\HYDMET\HYDROL.XLS




Knight Piésold Ltd.
CONSULTING ENGINEERS TABLE 2.1 (CONTINUED)

WESTERN COPPER HOLDINGS LIMITED
CARMAC PPER PROJECT

1994 NOVEMBER & DECEMBER TEMPERATURE (°C)

Nov Pelly Ranch | Carmacks Site Dec | Pelly Ranch| Carmacks| Site
1 -14.3 -11.5 -12.0 1 -35.0 -28.8 -27.0
2 -8.0 -1.5 -11.1 2 -34.0 M -29.4
3 -1.5 -0.8 -1.6 3 -20.5 M 22.4
4 -8.3 -6.0 -5.8 4 -11.8 M -5.5
5 -12.5 M 9.7 5 -14.5 M 9.5
6 -11.5 -12.0 -12.6 6 -32.0 -19.3 -24.3
7 -12.5 -11.8 -10.8 7 -31.5 -26.0 -27.5
8 -10.8 -10.5 -12.0 8 -43.0 -37.5 -30.2
9 -14.8 -14.3 -15.7 9 -40.3 M -32.3
10 -9.8 -13.3 -6.0 10 -35.3 M -29.6
11 -6.5 -10.0 -7.0 11 -30.8 M -27.4
12 -21.5 -20.5 -13.6 12 -21.8 M -11.6
13 -18.8 M . -15.6 13 -11.0 -11.0 -2.1
14 -19.3 M -17.0 14 -18.0 9.5 -3.5
15 -18.8 -18.5 -18.5 15 -27.3 -23.0 -13.5
16 -25.0 -21.5 -18.3 16 -273 M -16.8
17 -19.5 -14.0 -14.5 17 -29.5 M -16.3
18 -13.3 -12.5 -10.3 18 -25.0 M -12.9
19 -29.0 -22.5 -17.1 19 -22.8 M -7.7
20 -23.3 M -18.4 20 -21.5 -12.8 49
21 -15.5 M -14.8 21 -15.5 -10.5 49
22 -20.0 -15.0 -19.9 22 -16.5 -12.3 -5.3
23 -27.5 -25.8 -27.4 23 -22.0 -16.3 -9.3
24 -28.0 -26.5 -28.8 24 -32.0 M -15.1
25 -34.3 -25.8 -28.6 25 -29.3 M -23.1
26 -32.3 M : -23.2 26 -26.8 M -24 4
27 -28.0 -23.8 -20.9 27 -39.5 M -23.5
28 -28.3 M -19.7 28 -36.8 -33.3 -20.1
29 -27.8 -24.5 -20.7 29 -22.0 -20.5 -13.9
30 -26.8 -24.0 -26.0 30 -21.5 M -5.3
31 -30.0 M -10.0
Average -18.2 -16.2 -15.6 Average -25.5 -20.1 -14.3
Notes:
1) Averages are for concurrent days of data only.
2) M = missing data.
1-May-95  8:16

JJOB\DATAM78MHYDMET\HYDROL. XLS

Association Association

ot Consuiting des Ingénieurs-
Engineers Conseils

of Canada du Canada



Knight Piésold Ltd.

CONSULTING ENGINEERS TABLE 2.1 NTINUED
WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT

1995 JANUARY TEMPERATURE (°C)

Jan . Pelly Ranch- |- Carmacks | Site. .
1 -15.0
2 -15.8
3 -17.0
4 -20.9
5 -23.3
6 24.2
7 24.8
8 -27.8
9 -28.1
10 -24.9
11 -23.0
12 -22.0
13 -18.9
14 -10.3
15 -13.1
16 -15.6
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Average
Notes:

1) Averages are for concurrent days of data only.

2) M = missing data.

Association Association

of Consulting des ingénieurs-
Engineers Conseils

ot Canada du Canada

1-May-95  8:16
J:JOB\DATA\ITSNHYDMET\HYDROL-XLS
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Knight Piésold_Ltd.

CONSULTING ENGINEERS TABLE 2.4
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

1992 JUNE PRECIPITATION (mm)

Jun |Pelly RanchjCarmacks} Site

1 0.0 4.8 0.0
2 0.0 0.0 0.0
3 0.0 0.0 0.0
4 0.4 0.0 0.0
5 0.4 0.0 0.0
6 2.4 0.0 0.0
7 0.0 0.0 0.0
8 0.0 0.0 0.0
9 0.0 0.0 0.0
10 0.0 0.0 0.0
11 0.0 0.0 0.0
12 0.0 0.0 1.0
13 T 0.0 9.8
14 12.2 6.2 1.0
15 0.2 T 2.0
16 0.6 0.6 0.0
17 0.8 0.0 2.0
18 0.0 0.0 0.0
19 0.0 0.0 0.0
20 4.8 0.0 10.0
21 0.6 2.4 18.0
22 2.2 1.2 2.0
23 0.8 T 1.0
24 2.6 1.4 0.0
25 4.2 1.4 2.0
26 0.0 0.0 0.0
27 0.0 0.0 0.0
28 0.0 0.0 0.0
29 0.0 0.0 0.0
30 0.0 0.0 0.0

Total 32.0 18.0 48.8

Notes:

1) Totals are for concurrent days of data only.
2) C = precipitation occurred, amount unknown, value accumulated in next days value.
3) T = Trace of precipitation.
28-Apr-95  15:05
J\JOB\DATA\I78\HYDMET\HYDROL.XLS

Association Association

ol Consulling des Ingénieurs-
Engineers Conseils

ot Canada du Canada



Knight Piésold Ltd.

CONSULTING ENGINEERS
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

1992 JULY & AUGUST PRECIPITATION (mm)

TABLE 2.4 (CONTINUED)

>
[
gQ

Jul Pelly Ranch |Carmac Site
1 0.0 0.0 0.0
2 2.6 0.0 0.0
3 T 20 6.0
4 1.2 0.0 1.0
5 7.8 7.0 10.0
6 2.6 17.4 14.0
7 0.6 52 2.0
8 0.0 T 0.0
9 0.0 0.0 3.0
10 0.0 0.0 16.0
11 0.8 0.0 11.0
12 6.0 8.2 4.0
13 3.0 14.0 0.0
14 0.0 0.5 0.0
15 0.0 0.0 2.0
16 3.0 0.0 3.0
17 0.8 T 0.0
18 0.0 0.0 0.0
19 1.0 T 0.0

20 0.2 1.4 3.0

21 92 3.0 0.0

22 04 0.0 0.0

23 0.0 0.0 40

24 T 0.0 6.0

25 1.1 0.0 0.0

26 0.0 4.0 0.0
27 0.0 T 2.5
28 1.8 0.0 0.0
29 2.2 2.8 2.0
30 0.0 2.8 4.0
31 0.0 0.4 10.0

Total 19.7 68.7 103.5
Notes:

1) Totals are for concurrent days of data only.
2) C = precipitation occurred, amount unknown, value accumulated in next days value.
3) T = Trace of precipitation.

Association

of Consulting

Engineers
ol Canada

Association .
des Ingénieurs-
Conseils

du Canada

Pelly Ranch |Carmacks, Site
1 0.2 0.0 5.0
2 5.4 0.4 0.0
3 0.0 0.0 0.0
4 0.0 0.0 0.0
5 0.0 0.0 6.0
6 0.0 35 0.0
7 3.2 0.0 8.0
8 0.0 0.0 1.0
9 0.0 9.0 0.0
10 0.0 0.0 0.0
11 0.0 0.0 0.0
12 0.0 0.0 0.0
13 0.4 0.0 0.0
14 9.6 0.0 0.0
15 T 0.0 0.0
16 0.0 0.0 0.0
17 7.2 3.0 30.0
18 1.8 1.2 2.0
19 0.0 0.0 0.0
20 0.0 0.0 0.0
21 0.0 0.0 0.0
22 0.2 0.0 0.0
23 0.0 0.0 0.0
24 0.0 0.0 0.0
25 1.0 0.0 4.0
26 0.2 T 14.0
27 5.4 2.8 46.0
28 52 0.0 3.0
29 6.8 0.0 0.0
30 0.0 0.0 24.0
31 0.8 8.0 0.0
Total 26.0 279 143.0

28-Apr-95  15:05
JVJOB\DATAVU78MHYDMET\HYDROL. XLS




Knight Piésold Ltd.

CONSULTING ENGINEERS

TABLE 2.4 (CONTINUED)

WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

1994 SEPTEMBER & OCTOBER PRECIPITATION (mm)

Oct | Pelly Ranch JCarmacks Site
1 0.0 0.0 0.0
2 T 5.0 0.0
3 0.0 2.5 0.2
4 0.8 7.0 49
5 0.2 0.4 0.0
6 0.0 0.0 0.0
7 2.2 C 0.0
8 T 3.0 0.0
9 2.6 0.0 0.0
10 0.0 0.0 0.0
11 0.0 0.0 0.0
12 0.0 0.0 0.0
13 0.0 0.0 0.0
14 0.0 0.0 0.0
15 2.0 C 0.0
16 0.2 2.8 0.0
17 1.0 0.4 0.0
18 1.0 0.0 0.0
19 7.0 0.5 0.0

20 3.8 1.0 0.0
21 1.8 0.2 0.0
22 0.0 0.0 0.0
23 0.0 0.0 0.0
24 0.0 0.0 0.0
25 0.0 0.2 0.0
26 0.4 1.0 0.0
27 0.0 0.0 0.0
28 1.0 C 0.0
29 3.0 C 0.0
30 0.4 5.0 0.0
31 T 0.0 0.0
Total 27.4 29.0 5.1

Sept | Pelly Ranch|Carmacks]  Site
1 0.8 0.0
2 0.0 T
3 0.4 C
4 0.0 C
5 0.0 2.4
6 0.0 0.3
7 0.0 0.0
8 04 0.0
o 0.2 1.0
10 0.0 0.0
11 5.6 3.2
12 0.0 0.4
13 T 0.0
14 0.0 0.0 0.0
15 0.0 0.0 0.0
16 0.0 0.0 0.0
17 0.0 0.0 0.0
18 1.2 1.0 0.6
19 0.0 0.0 0.0
20 0.0 0.0 0.2
21 8.8 3.6 6.8
22 0.0 2.4 0.5
23 T C 0.0
24 4.0 C 1.8
25 T 6.5 1.4
26 0.2 5.0 0.0
27 0.0 1.8 0.0
28 0.0 0.0 0.0
29 0.0 0.0 0.0
30 0.0 0.0 0.0
Total 14.2 20.3 11.3
Notes:

1) Totals are for concurrent days of data only.
2) C = precipitation occurred, amount unknown. value accumulated in next days value.
3) T = Trace of precipitation.

Association
of Consulting
Engineers

ot Canada

Associaton

des Ingénieurs-
Consells

du Canada

28-Apr-95 15:05
J\JOB\DATA" 17833 HYDMENHYDROL. XLS




Knight Piésold Ltd.

CONSULTING ENGINEERS
WESTERN COPPER HOLDINGS LIMITED

CARMACKS COPPER PROJECT
1994 NOVEMBER & DECEMBER PRECIPITATION (mm)

TABLE 2.4 (CONTINUED)

Dec | Pelly Ranch {Carmacks| Site
1 0.0 0.0 0.0
2 0.0 .0.0 0.0
3 0.0 0.0 0.0
4 0.0 0.0 0.0
35 2.0 1.8 0.0
6 0.0 0.0 0.0
7 0.0 0.0 0.0
8 0.0 0.0 0.0
9 0.0 0.0 0.0
10 0.0 0.2 0.0
11 0.0 0.0 0.0

12 0.6 0.0 0.0
13 0.0 0.0 0.0
14 0.0 0.0 0.0
15 0.0 0.0 0.0
16 0.0 0.0 0.0
17 0.0 0.0 0.0
18 1.0 1.2 0.0
19 0.0 T 0.0
20 0.0 0.0 0.0
21 0.0 0.0 0.0
22 0.0 0.2 0.0
23 0.0 0.0 0.0
24 0.0 0.0 0.0
25 0.0 0.0 0.0
26 0.0 0.6 0.0
27 0.0 0.0 0.0
28 0.0 0.0 0.0
29 0.0 0.0 0.0
30 0.0 0.0 0.0
31 0.0 0.0 0.0

Total 3.6 4.0 0.0

Nov | Pelly Ranch|Carmacks]  Site
1 T 0.0 0.0
2 0.0 0.0 0.0
3 T 0.0 0.0
4 1.0 T 0.0

5 1.2 0.0 0.0
6 0.0 0.0 0.0
7 4.6 0.8 0.0
8 0.0 0.5 0.0
9 1.2 T 0.0
10 1.0 3.0 0.0
11 0.0 0.0 0.0
12 0.8 0.0 0.0
13 0.0 0.0 0.0
14 1.6 0.2 0.0
15 0.0 0.7 0.0
16 0.0 T 0.0
17 0.0 4.0 0.0
18 0.0 0.0 0.0
19 0.0 0.0 0.0
20 2.4 0.5 0.0
21 8.8 6.0 0.0
22 0.0 0.2 0.0
23 0.6 1.0 0.0
24 0.0 0.0 0.0
25 0.0 0.0 0.0
26 0.6 0.0 0.0
27 1.2 1.5 0.0
28 1.4 0.5 0.0
29 1.0 1.5 0.0
30 T 0.5 0.0
Total 27.4 20.9 0.0

Notes:

1) Totals are for concurrent days of data only.
2) C = precipitation occurred, amount unknown, value accumulated in next days value.
3) T = Trace of precipitation.
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Knight Piésold Ltd.
CONSULTING ENGINEERS TABLE 2.4 (CONT]NUED)
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT

1995 JANUARY PRECIPITATION (mm)

Jan |Pelly Ranch|Carmacks| Site
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 0.0
8 0.0
9 0.0
10 0.0
11 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
18
19
20
21
22
23
24
25
26
27
28
29
30

Total 0.0 0.0 0.0

Notes:

1) Totals are for concurrent days of data only.
2) C = precipitation occurred, amount unknown, value accumulated in next days value.
3) T = Trace of precipitation.
WAprdS  15:05
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Knight Piésold_Ltd.

CONSULTING ENGINEERS

Association
of Consulting
Engineers

of Canada

TABLE 2.6
WESTERN COPPER HOLDINGS LIMITED
CARMACKS COPPER PROJECT
WET AND DRY YEAR PRECIPITATION

Annual Precipitation: mean = 3
standard deviation =

Return Period ’ Tsrecxpitanon (mm)

1:10 year dry (mean - 1.282 s.d.) 279

1:20 year dry (mean - 1.645 s.d.) 252

1:10 year wet (mean + 1.282 s.d.) 471

1:20 year wet (mean + 1.645 s.d.) 498

1:50 year wet (mean + 2.054 s.d.) 529

1:100 year wet (mean + 2.326 s.d.) 549

1:200 year wet (mean + 2.575 s.d.) 568

Notes:

1) Precipitation estimates for elevation 850 m. Estimates for other elevations can be
made by increasing values 8% per 100 m increase in elevation..

2) Mean value estimated from Pelly Ranch and Carmacks data (AES Climate Normals
1961 - 1990) plus an orographic allowance.

3) Standard deviation estimated from a C.V. value of 0.20, calculated with 14 years
of Carmacks data (1964 - 1975, 80, 83).

28.Apr-95  15:12
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Knight Piésold Ltd.

CONSULTING ENGINEERS

TABLE 2.7

CARMACKS COPPER PROJECT
SITE IDF CURVES

Developed from the "Rainfall Frequency Atlas of Canada™.

WESTERN COPPER HOLDINGS LIMITED

Duration @ Mean  St. Dv. Factor Year
5 min 3 2 -0.164 2
10 min 4.1 2.2 0.719 5
15 min 4.2 3 1.305 10
30 min 6.1 2.5 1.635 15
1hr 8.1 4 1.866 20
2hr 10 4 2.044 25
6 hr 15 6 2.592 50
12 hr 19 6.1 3.137 100
24 hr 20 7 3.679 200
18.1741 PMP
Return Period Rainfall Amounts (mm)
2 - 10 15 20 25 - 50 100 200 PMP
Yrs YIS yrs yrs yrs yrs yrs yrs yrs
2.7 4.4 5.6 6.3 6.7 7.1 8.2 9.3 10.4 39.0}
3.7 5.7 7.0 1.7 8.2 8.6 9.8 11.0 12.2 43.7
3.7 6.4 8.1 9.1 9.8 10.3 12.0 13.6 15.2 58.2
5.7 7.9 9.4 10.2 10.8 11.2 12.6 13.9 15.3 51.1
7.4 11.0 13.3 14.6 15.6 16.3 18.5 20.6 22.8 80.2
9.3 12.9 15.2 16.5 17.5 18.2 20.4 22.5 24.7 82.1
14.0 19.3 22.8 24.8 26.2 27.3 30.6 33.8 37.1 123.1
22.5 29.2 33.7 36.2 38.0 39.3 43.5 47.7 51.8 161.1
24 23.6 31.3 36.4 39.3 41.3 42.9 47.7 52.4 57.2 182.6
* Calculations include an orographic factor = 1.25 for durations of 12 hours and more.
Rainfall Intensity (mm/hr)
2 5 10 15 20 25 50 100 200 PMP
yrs YIrs Jrs yrs yrs yIs _yrs yrs yrs
32.1 53.3 67.3 75.2 80.8 85.1 98.2 111.3 124.3 468.3
22.4 34.1 41.8 46.2 49.2 51.6 58.8 66.0 73.2 262.4
14.8 25.4 32,5 36.4 39.2 41.3 47.9 54.4 60.9 233.0
11.4 15.8 18.7 20.4 21.5 22.4 25.2 27.9 30.6 102.3
7.4 11.0 13.3 14.6 15.6 16.3 18.5 20.6 22.8 80.2
4.7 6.4 7.6 8.3 8.7 9.1 10.2 11.3 12.4 41.0
2.3 32 3.8 4.1 4.4 4.5 5.1 5.6 6.2 20.5
1.9 2.4 2.8 3.0 3.2 33 3.6 4.0 4.3 13.4
1.0 1.3 1.5 1.6 1.7 1.8 2.0 2.2 2.4 7.6
28-Apr-95  15:14
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Appendix V.C

Graphical Representations of Precipitation Rate for Actual, Estimated and
Longterm for July to September, 1996

Obtained from the “Technical Issues Response Document” (June, 1997)
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Appendix V.D

Daily and Monthly Averages of Meteorological Parameters Measured at the
Williams Creek Climate Station
(1994 to 1997)

Raw Data Obtained from DIAND Water Resources (December, 1997)



Average Monthly Values - Williams Creek Climate Station

From 1994 to 1997

Licor Licor ~ REBS Soil HM35CF HM35C  Lower Upper Precip.
Date Net Shortwave Shortwave Soil Heat Temp Upper Upper Wind Wind Tip Bucket
Radiation _Incoming Outgoing Flux 6cm Depth  Temp RH Speed Speed Totalized
Wim*  W/m*® W/m* W/m* °C °C % m/s m/s mm
1994
*Sep-94 -6999 89.03 8.82 0.47 3.1 5.47 62.73 19.43 -7.42 22.2
**Oct-94 8.48 42.59 6.09 -1.64 -0.17 -0.71 76.82 2.98 -0.63 5.10
Dec-94 -10.98 5.05 0.97 -6.10 -7.53 -16.42 76.38 0.83 0.39 0.00
Nov-94 -3.09 13.79 2.57 -7.13 -4.62 -15.92 75.85 0.82 -0.02 0.00
* Average of records from September 13 to September 30, 1997; Average excludes Sept-13 Upper Temperature record
** Average does not include Octaber 1 to October 4 Net Radiation record
1995
Jan-95 -1.17 7.48 2.12 -4.96 -8.46 -15.32 80.22 0.93 0.71 0.00
Feb-95 6.70 38.10 6.13 -3.36 -6.79 -11.93 71.99 0.87 0.32 0.00
Mar-95 53.30 96.72 12.83 -2.81 -7.09 -10.50 58.51 1.03 2.64 3.30
Apr-95 148.41 193.55 21.84 1.33 -0.26 4.09 46.55 1.03 2.21 19.50
May-95 185.37 221.94 22.31 6.89 3.69 10.82 43.71 1.05 2.32 772.30
Jun-95 210.51 245.25 25.31 6.60 7.62 14.60 43.53 1.08 2.57 546.90
Jul-95 160.67 175.79 16.81 6.72 10.71 15.07 60.98 0.84 1.90 118.90
Aug-95 138.42 155.49 14.21 4.61 8.51 11.67 64.36 0.89 2.09 661.40
Sep-95 79.92 110.45 10.14 2.56 6.34 10.85 58.48 1.08 2.23 25.00
Oct-95 20.85 39.05 4.17 -2.07 0.71 -0.68 84.10 0.80 1.45 8.50
*Nov-95 7.47 13.87 274 -9.18 -2.61 -12.35 82.68 0.72 1.35 0.30
* Average of records from November 1 to November 25, 1995
1996
*Mar-96 130.92 169.73 20.13 -1.73 -5.71 -8.20 36.99 0.93 2.89 0.00
Apr-96 153.07 184.37 20.38 0.38 -2.52 1.10 4429 0.99 2.28 5.90
May-96 194.10 219.95 20.73 3.76 1.65 6.90 41.47 0.89 2.44 16.00
Jun-96 222.97 248.91 23.48 7.78 4.45 12.71 40.08 0.99 2.50 12.00
Jul-96 179.32 206.10 19.13 9.46 7.84 14.83 57.95 0.85 210 91.00
Aug-96 133.40 155.58 13.96 5.36 7.27 10.54 68.66 0.86 2.16 79.90
Sep-96 73.25 109.36 9.87 0.39 3.21 5.19 63.12 1.03 2.47 10.30
Oct-96 17.96 28.06 7.44 -3.68 -0.72 -7.66 83.91 0.74 1.53 19.10
Nov-96 5.66 10.69 2.88 -13.69 -2.65 -15.25 82.05 0.70 1.04 0.00
Dec-96 -0.26 1.42 1.35 -11.41 -5.49 -17.80 80.64 0.68 1.28 0.00
* Average of records from March 28 to March 31, 1996
1997
Jan-97 -0.37 4.00 2.60 -11.93 -9.57 -21.60 76.16 0.69 1.11 0.00
Feb-97 2.58 24.91 5.57 -3.02 -5.99 -7.54 82.42 0.83 1.60 19.00
Mar-97 66.02 100.87 13.28 -4.81 -6.37 -11.48 62.68 0.80 1.96 1.90
Apr-97 139.50 182.76 22.36 3.47 -1.73 1.99 47.84 0.91 2.16 7.30
May-97 190.43 216.61 19.85 297 1.69 7.64 51.69 0.97 2.39 57.70
Jun-97 204.59 229.80 21.28 8.83 5.42 13.13 54.68 0.96 241 48.50
Jul-97 181.13 201.43 19.02 8.25 9.48 15.51 63.51 0.90 2.09 102.40
Aug-97 145.75 169.56 15.92 4.90 9.32 13.67 62.72 0.90 2.18 14.60
*Sep-97 101.51 122.49 11.33 3.14 7.75 11.70 71.85 0.88 1.80 2.70

*Average of records from September 1 to September 5, 1997

Note: Precipitation values represent the total sum of values recorded within a given month rather than an average




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1994
(September 13 to December 31)

Licor Licor REBS Soil HM35CF | HM35C Lower Upper Precip.
Date Net Shortwave|Shortwave| Soil Heat Temp Upper Upper wWind Wind | Tip Bucket
Radiation | Incoming | Outgoing Flux [6cm Depth| Temp RH Speed Speed | Totalized
Wim? Wim? Wim?# W/m? °C °C % mis mis mm
13-Sep-94 -6999 47.69 5.02 1.99 4.96] -773.66 64.07 17.04 -7.11 10.9
14-Sep-94 -6999 81.14 8.00 1.66 4.56 7.56 78.02 19.44 -7.41 0
15-Sep-94 -6999 111.55 10.79 1.96 5.15 9.33 59.83 19.48 -7.34 0
16-Sep-94 -6999 152.64 14.95 1.12 4.48 9.43 47.42 19.53 -7.33 0
17-Sep-94 -6999 156.90 15.66 0.31 3.54 7.81 52.81 19.55 -7.38 0
18-Sep-94 -6999 58.97 5.67 0.25 3.23 6.26 62.83 19.57 -7.42 0.6
19-Sep-94 -6999 117.39 11.81 0.38 3.28 7.79 39.58 19.59 -7.41 0
20-Sep-94 -6999 53.81 5.15 -0.36 2.36 4.61 60.64 19.58 -7.46 0.2
21-Sep-94 -6999 91.49 10.12 0.12 2.60 6.28 61.00 19.60 -7.43 6.8
22-Sep-94 -6999 89.58 9.23 1.11 3.34 5.37 72.25 19.59 -7.45 0.5
23-Sep-94 -6999 121.41 12.02 -0.49 2.36 5.52 51.53 19.59 -7.47 0
24-Sep-94 -6999 59.07 5.16 -0.56 2.02 4.39 72.21 19.60 -7.47 1.8
25-Sep-94 -6999 77.75 7.94 1.67 3.23 7.55 59.71 19.63 -7.38 14
26-Sep-94 -6999 76.44 7.18 1.26 3.28 3.76 87.79 19.60 -7.47 0
27-Sep-94 -6999 76.14 6.79 0.04 2.51 1.62 81.54 19.58 -7.50 0
28-Sep-94 -6999 52.79 5.04 -0.61 1.92 1.46 70.83 19.58 -7.51 0
29-Sep-94 -6999 57.40 5.53 -0.26 1.89 2.31 58.45 19.59 -7.50 0
30-Sep-94 -6999 120.37 12.62 -1.10 1.27 1.95 48.65 19.57 -7.53 0
1-Oct-94 -6999 121.26 12.71 -1.80 0.50 0.82 46.47 19.56 -7.54 0
2-Oct-94 -6999 40.59 3.99 -1.74 0.19 3.76 55.07 19.61 -7.48 0
3-Oct-94 -6999 20.05 1.95 -1.00 0.59 4.63 87.11 19.62 -7.45 0.2
4-Oct-94 -4232 16.08 1.51 1.47 2.20 5.53 88.32 12.17 -4.28 4.9
5-Oct-94 21.17 92.75 9.92 -0.16 1.59 4.86 66.28 0.58 -0.27 0
6-Oct-94 0.56 54.72 5.52 -0.21 1.41 4.86 57.30 0.61 -0.08 0
7-Oct-94 23.81 85.34 8.87 -0.10 1.44 4.37 45.62 0.68 -0.14 0
8-Oct-94 16.47 65.62 8.79 -0.56 1.15 2.44 67.81 0.11 -1.37 0
9-Oct-94 17.89 70.86 8.36 -0.76 0.86 2.24 59.85 0.74 0.03 0
10-Oct-94 26.15 83.45 8.28 -0.75 0.74 -0.45 70.16 0.90 0.57 0
11-Oct-94 10.62 71.78 7.95 -1.34 0.18 -1.72 64.82 0.64 -0.19 0
12-Oct-94 -4.31 49 31 5.21 -1.37 -0.07 2.11 67.02 0.68 0.04 0
13-Oct-94 7.30 82.68 8.61 -1.48 -0.38 0.85 71.38 0.97 0.50 0
14-Oct-94 11.20 41.03 4.0 -1.30 -0.46 -0.31 82.11 0.99 0.91 0
15-Oct-94 -1.39 31.25 3.18 -1.14 -0.36 0.64 77.91 0.49 -0.43 0
16-Oct-94 6.86 24.50 2.34 -0.92 -0.05 2.85 91.74 0.38 -0.83 0
17-Oct-94 15.11 36.11 3.40 -0.77 0.10 0.94 79.87 0.92 0.30 0
18-Oct-94 11.56 33.03 3.25 -0.68 0.15 -4.71 87.75 0.95 0.72 0
19-Oct-94 19.95 61.04 6.39 -1.11 -0.53 -1.77 84.66 0.85 0.54 0
20-Oct-94 5.45 9.54 474 -0.93 -0.58 -2.06 96.19 1.00 0.97 0
21-Oct-94 1.28 6.44 6.19 -0.77 -0.45 -3.08 94.97 1.00 0.99 Q
22-Oct-94 -0.52 4.77 8.39 -0.73 -0.80 -6.59 89.13 1.00 1.00 0
23-Oct-94 15.78 10.48 12.50 -0.45 -1.54 -7.49 86.50 1.00 1.00 0
24-Oct-94 11.14 12.59 9.21 -1.87 -1.33 -2.41 81.33 0.23 -1.14 0
25-0Oct-94 -12.78 69.38 6.48 -3.07 -1.12 -0.57 66.25 0.89 0.50 0
26-Oct-94 -3.02 19.96 3.94 -4.37 -1.28 -3.60 87.42 0.95 0.29 0
27-Oct-94 19.83 30.09 6.41 -4.55 -1.32 -2.96 88.60 0.97 0.73 0
28-Oct-94 5.75 26.04 4.86 -4.77 -1.40 -2.96 83.74 0.96 0.80 0
29-Oct-94 -2.96 10.13 3.71 -4.91 -1.57 -5.41 87.71 0.97 0.53 0
30-Oct-94 3.49 16.76 3.49 -4.28 -1.45 -6.64 85.91 0.98 0.50 0
31-Oct-94 2.66 22.59 4.56 -4.33 -1.67 -10.24 82.48 0.99 0.60 0
1-Nov-94 479 43.66 6.21 -5.40 -2.19 -12.00 82.28 0.82 0.26 0
2-Nov-94 1.58 13.20 2.84 -6.62 -2.73 -11.11 87.00 0.63 -0.41 0
3-Nov-94 -3.43 38.26 4.57 -4.85 -2.15 -1.59 69.24 -0.07 -1.76 0
4-Nov-94 -14.70 30.57 3.82 -3.97 -1.95 -5.76 65.11 0.81 -0.37 0
5-Nov-94 -1.83 18.37 2.60 -4.85 -2.39 -9.71 82.05 0.86 -0.17 0
6-Nov-94 2.67 21.98 4.06 -5.78 -2.86 -12.55 86.69 0.96 0.78 0
7-Nov-94 3.87 15.49 3.06 -6.42 -3.23 -10.78 88.60 1.00 0.98 0
8-Nov-94 414 16.14 3.80 -5.75 -3.07 -12.03 74.47 0.95 0.37 0

Note: Precipitation values represent the sum of totai precipittion during the day rather than an average value



Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1994
(September 13 to December 31)

Licor Licor REBS Soil HM35CF | HM35C Lower Upper Precip.
Date Net Shortwave| Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Radiation | Incoming | Outgoing Flux 6cm Depth| Temp RH Speed Speed | Totalized
Wim? Wim* Wim* Wim? °C °C % m/s m/s mm

9-Nov-94 1.68 15.53 2.72 -7.31 -3.84 -15.68 80.38 0.78 0.11 0
10-Nov-94 0.65 20.18 2.70 -6.70 -3.65 -6.04 76.29 -0.14 -1.81 0
11-Nov-94 -14.11 20.44 3.13 -4.00 -2.50 -7.01 65.58 0.83 -0.16 0
12-Nov-94 -15.75 20.32 2.72 -5.41 -3.18 -13.58 78.82 1.00 0.98 0
13-Nov-94 2.43 10.24 2.88 -7.14 -4.10 -15.56 77.84 1.00 0.72 0
14-Nov-94 1.08 10.82 2.44 -7.66 -4.51 -17.00 79.25 0.98 0.81 0
15-Nov-94 1.58 7.28 2.56 -8.42 -5.01 -18.45 81.04 0.94 0.36 0
16-Nov-94 4.77 9.93 2.83 -8.58 -5.29 -18.33 80.09 1.00 0.92 0
17-Nov-94 0.10 3.00 1.23 -8.80 -5.53 -14.54 84.78 0.52 -1.02 0
18-Nov-94 -3.85 10.46 2.21 -6.12 -4.32 -10.32 70.46 0.77 -0.66 0
19-Nov-94 -16.99 17.21 2.24 -6.96 -4.68 -17.10 56.44 0.98 0.65 0
20-Nov-94 -6.14 8.90 1.56 -8.50 -5.61 -18.37 72.69 0.76 0.10 0
21-Nov-94 -5.45 2.11 1.08 -7.45 -5.31 -14.81 83.50 0.97 0.85 0
22-Nov-94 0.79 5.38 1.95 -6.37 -4.82 -19.93 73.30 0.81 -1.43 0
23-Nov-94 -11.55 9.77 2.01 -8.24 -5.89 -27.43 65.07 0.88 -0.92 0
24-Nov-94 -6.23 6.39 1.34 -9.83 -7.04 -28.81 64.67 0.89 -0.65 0
25-Nov-94 -7.40 12.63 2.22 -9.93 -7.45 -28.63 69.08 0.97 0.67 0
26-Nov-94 -3.38 7.58 1.69 -9.79 -7.62 -23.21 76.19 0.97 0.77 0
27-Nov-94 -2.68 6.16 1.66 -8.55 -7.09 -20.90 78.61 1.00 1.00 0
28-Nov-94 -3.59 3.78 213 -7.93 -6.74 -19.73 79.81 1.00 1.00 0
29-Nov-94 -1.17 1.70 1.26 -7.66 -6.61 -20.74 78.32 0.98 0.60 0
30-Nov-94 -4.54 6.12 1.44 -8.83 -7.41 -26.02 67.87 0.60 -3.03 0
1-Dec-94 -28.68 9.20 1.44 -10.18 -8.47 -26.95 62.05 0.95 0.20 0
2-Dec-94 -7.28 8.67 1.79 -10.33 -8.90 -29.37 69.41 0.89 0.07 0
3-Dec-94 -1.40 3.99 0.93 -9.39 -8.73 -22.36 76.10 0.62 -0.63 0
4-Dec-94 -24.24 3.84 0.67 -6.42 -7.21 -5.52 76.99 -0.50 -2.42 0
5-Dec-94 -19.08 3.15 0.54 -3.47 -5.18 -9.49 77.30 0.43 -1.09 0
6-Dec-94 -11.55 8.71 0.98 -4,96 -5.68 -24.31 72.14 0.95 0.47 0
7-Dec-94 -16.23 6.47 0.80 -7.66 -7.44 -27.46 67.64 1.00 0.93 0
8-Dec-94 -10.53 7.86 0.90 -9.28 -8.96 -30.19 68.52 0.98 0.82 0
9-Dec-94 0.95 3.81 0.82 -10.17 -10.11 -32.28 66.78 1.00 1.00 0
10-Dec-94 -2.19 6.76 1.06 -9.83 -10.43 -29.56 68.83 1.00 1.00 0
11-Dec-94 1.43 5.62 0.97 -9.54 -10.59 -27.42 71.37 1.00 0.99 0
12-Dec-94 -4.56 3.69 0.70 -7.81 -9.81 -11.61 82.11 0.84 0.51 0
13-Dec-94 -19.14 4.68 0.79 -3.65 -7.11 -2.06 82.95 0.18 -0.96 0
14-Dec-94 -40.78 4.51 0.61 -1.99 -5.36 -3.49 58.13 0.76 0.38 0
15-Dec-94 -21.75 5.16 0.82 -3.40 -5.67 -13.49 83.02 1.00 0.97 0
16-Dec-94 -1.80 6.43 1.05 -4.98 -6.61 -16.82 82.64 1.00 1.00 0
17-Dec-94 -1.67 2.95 0.66 -5.91 -7.38 -16.35 83.15 1.00 1.00 0
18-Dec-94 1.00 6.77 1.56 -5.54 -7.38 -12.94 85.73 1.00 0.98 0
19-Dec-94 0.17 1.30 0.99 -4.33 -6.73 -7.72 91.05 1.00 0.97 0
20-Dec-94 2.42 3.28 0.95 -3.07 -5.75 -4.91 81.37 0.97 0.47 0
21-Dec-94 -19.95 5.45 0.77 -2.71 -5.27 -4.91 79.80 0.60 -0.91 0
22-Dec-94 -30.11 3.24 0.50 -2.50 -4.90 -5.30 69.58 0.86 0.47 0
23-Dec-94 -35.01 5.07 0.73 -3.05 -5.11 -9.26 70.45 0.70 0.07 0
24-Dec-94 -24.70 6.21 0.59 -4.21 -5.81 -15.13 81.37 0.96 0.87 0
25-Dec-94 -5.98 3.92 0.85 -6.27 -7.26 -23.08 76.84 1.00 1.00 0
26-Dec-94 -2.27 3.35 1.41 -7.60 -8.59 -24.39 74.83 1.00 1.00 0
27-Dec-94 -4.81 3.45 2.56 -8.13 -9.45 -23.54 75.67 1.00 1.00 0
28-Dec-94 -2.14 2.34 0.89 -8.24 -9.98 -20.11 79.33 0.95 0.84 0
29-Dec-94 -1.18 2.30 0.84 -6.76 -9.32 -13.94 84.05 0.88 0.56 0
30-Dec-94 -4.82 8.70 0.95 -4 24 -7.65 -5.26 80.60 0.81 0.02 0
31-Dec-94 -4.52 5.62 0.88 -3.38 -6.67 -9.97 87.85 0.91 0.38 0

Note: Precipitation values represent the sum of total precipittion during the day rather than an average value




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1995
(January 1 to November 25)

Licor Licor REBS Soil HM35CF | HM35C Lower Upper Precip.
Date Net Shortwave | Shortwave | Soil Heat | Temp Upper Upper Wind wind | Tip Bucket
Radiation [ Incoming [ Outgoing Flux_ [6cm Depthi Temp RH Speed Speed | Totalized
W/m? wim? Wim? Wim? °c °c % m/s mis mm

1-Jan-95 222 4.53 0.94 -4.50 -7.14 -15.04 84.83 1.00 1.00 0
2-Jan-95 5.41 6.29 1.61 -5.47 -7.84 -15.79 83.65 1.00 1.00 0
3-Jan-95 8.40 9.87 1.86 -5.60 -8.12 -17.00 81.69 1.00 1.00 0
4-Jan-95 5.88 8.84 1.68 6.50 -8.82 -20.89 79.01 1.00 1.00 0
5-Jan-95 6.67 9.18 1.94 -7.44 9.73 -23.26 75.75 1.00 1.00 0
6-Jan-95 7.13 9.32 2.07 -8.02 -10.47 -24.24 75.25 1.00 1.00 0
7-Jan-95 5.51 8.40 2.08 -8.41 -11.06 -24.80 74.12 1.00 1.00 0
8-Jan-95 0.26 4.84 1.34 -8.62 -11.50 -27.76 71.83 1.01 1.00 a
9-Jan-95 0.69 1.91 1.00 -8.86 -11.95 -28.12 71.00 1.01 1.00 0
10-Jan-95 0.97 2.60 1.43 -8.05 -11.69 -24.86 74.27 1.00 1.00 0
11-Jan-95 3.45 7.12 3.75 -7.42 -11.32 -22.96 75.96 1.00 1.00 0
12-Jan-95 0.11 1.34 1.04 -6.80 -10.93 -21.95 77.45 1.00 1.00 0
13-Jan-85 0.60 1.95 1.48 5.14 -10.42 -18.90 80.54 1.00 1.00 0
14-Jan-95 0.94 4.30 3.46 -4.64 -9.33 -10.34 88.32 1.00 1.00 0
15-Jan-95 0.29 1.51 1.23 -3.56 -8.22 -13.08 86.29 1.00 1.00 0
16-Jan-95 0.74 4.95 3.80 -4.03 -8.17 -15.59 83.30 1.00 1.00 0
17-Jan-95 -4.56 5.64 4.01 -4.59 -8.49 -12.72 85.56 1.00 0.96 0
18-Jan-95 0.91 6.55 1.84 -4.59 -8.46 -15.80 84.22 1.00 0.89 0
19-Jan-95 0.40 11.33 2.93 -4.14 -8.21 -7.99 86.62 0.93 -0.02 0
20-Jan-95 -3.68 9.08 2.56 -2.63 -7.05 -4.16 86.95 0.89 -0.23 Q
21-Jan-95 -25.63 10.79 1.80 -1.19 -5.74 -0.82 78.14 0.18 -1.43 0
22-Jan-85 -27.52 14.19 1.48 -0.33 -4.69 0.22 68.30 0.02 -1.87 0
23-Jan-95 -28.37 13.89 1.94 -0.92 -4.59 -8.06 68.17 0.96 0.75 0
24-Jan-95 9.17 9.26 2.15 -3.70 -6.28 -17.65 82.02 1.00 1.00 0
25-Jan-95 2.07 6.49 1.90 -5.17 -7.72 -18.12 81.47 1.00 1.00 0
26-Jan-95 0.81 4.78 2.06 -5.40 -8.29 -20.30 79.20 1.00 1.00 0
27-Jan-95 1.94 3.79 1.79 .01 -8.98 -20.79 78.72 1.00 1.00 0
28-Jan-95 241 4.64 2.17 -5.26 -8.85 -9.15 90.12 0.99 0.97 0
28-Jan-85 1.21 7.41 2.41 -2.21 .77 -2.33 85.99 0.91 0.43 0
30-Jan-95 3.83 20.58 2.91 -1.50 -5.75 -3.57 78.29 0.85 0.49 0
31-Jan-85 -0.21 16.77 3.09 ~2.09 5.77 -8.98 89.81 0.99 0.98 0
1-Feb-95 7.38 15.79 3.64 -2.57 -5.99 -10.03 89.69 0.96 0.89 0
2-Feb-95 24.14 37.51 5.06 -2.56 -5.99 -10.11 87.09 0.70 -0.07 0
3-Feb-95 1.62 8.73 2.73 -2.67 -6.07 -6.96 90.16 0.98 0.90 0
4-Feb-95 14.97 35.52 4.29 -2.37 -5.82 -4.93 83.03 0.0 0.50 0
5-Feb-95 -0.41 40.72 3.93 -2.28 -5.68 -3.01 80.37 0.51 -0.32 0
6-Feb-95 21.41 26.93 3.57 -1.24 -4.94 0.71 69.72 0.45 -0.48 0
7-Feb-95 -15.57 17.41 2.55 -0.53 -4.21 0.82 66.90 0.76 0.26 0
8-Feb-95 -16.86 23.62 2.82 -0.12 -3.67 0.87 62.35 0.58 -0.19 0
9-Feb-95 3.20 13.71 2.11 0.17 -3.43 -2.71 82.79 0.95 0.72 0
10-Feb-95 4.42 13.81 3.41 -0.53 -3.48 -7.22 87.27 0.98 0.76 Q
11-Feb-95 14.69 35.46 5.92 -1.33 -3.93 -10.25 84.10 0.98 0.07 0
12-Feb-95 9.74 31.11 6.54 -2.43 -4.72 -16.41 81.77 0.88 0.43 0
13-Feb-95 6.05 31.25 6.39 -3.34 -5.61 -16.84 75.12 0.97 0.19 0
14-Feb-95 -17.35 26.62 5.40 -4.32 -6.54 -17.44 70.81 0.77 -1.69 Q
15-Feb-95 -12.69 52.99 6.37 -5.45 -7.57 -19.61 55.76 0.70 -2.48 0
16-Feb-95 -4.59 28.52 437 -6.20 -8.67 -23.56 65.62 0.98 0.74 0
17-Feb-95 6.33 22.73 6.98 6.18 -9.14 -23.22 74.34 0.99 0.75 0
18-Feb-95 8.65 25.40 7.10 -6.30 -9.55 -24.83 68.95 0.99 0.25 0
19-Feb-95 15.87 26.71 6.71 -6.48 -9.99 -23.09 68.98 0.97 0.72 0
20-Feb-95 13.19 10.57 7.29 -5.80 -9.79 -15.28 76.37 0.84 047 0
21-Feb-95 17.57 30.42 10.27 -4.21 -8.76 -5.55 56.33 0.87 0.53 0
22-Feb-95 7.24 50.37 8.20 -3.19 -7.78 -9.14 57.12 0.99 0.97 0
23-Feb-95 19.88 104.33 9.14 -3.32 -7.62 -14.79 78.71 1.00 1.00 0
24-Feb-95 12.07 34.04 8.20 -3.95 -8.00 -14.97 77.61 0.98 0.27 0
25-Feb-95 11.19 86.25 10.13 -3.94 -8.07 -17.05 61.59 0.98 0.93 0
26-Feb-95 27.10 74.20 9.65 -4.45 -8.49 -16.56 58.49 1.17 0.38 0
27-Feb-95 34.84 80.71 9.40 -4.21 -8.47 -12.38 50.31 0.71 1.13 0
28-Feb-95 28.42 81.36 9.53 -3.86 -8.24 -10.42 54.46 0.75 1.38 0
1-Mar-85 22.32 63.94 8.89 -3.47 -7.93 -9.08 56.22 0.72 1.27 0
2-Mar-95 30.75 57.47 8.20 -2.64 -7.25 -5.16 74.89 0.78 2.59 0
3-Mar-95 15.33 63.87 8.09 -1.75 .36 $6.15 72.18 0.73 2.47 0
4-Mar-95 20.36 46.77 7.45 -1.73 -6.05 -7.99 71.77 0.72 1.55 0.5
5-Mar-95 18.98 55.18 7.87 -1.66 -5.84 -7.36 67.46 0.78 3.00 04
6-Mar-95 33.91 87.53 12.10 -1.88 -5.84 -9.98 59.17 0.71 1.79 0.3
7-Mar-95 55.42 83.70 12.91 -2.33 6.12 -11.31 73.23 0.73 1.98 0.6
8-Mar-95 56.76 97.68 11.84 -2.79 -6.50 -11.70 61.96 0.71 1.42 1.2
8-Mar-95 27.30 89.93 14.36 -2.85 -6.67 -12.38 74.88 0.84 3.70 0

*Note: Precipitation values represent the sum of total precipitation during the day rather than an average value




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1995
(January 1 to November 25)

Licor Licor REBS Sail HM35CF | HM35C Lower Upper Precip.
Date Net Shortwave | Shortwave | Soil Heat | Temp Upper Upper Wind Wind [ Tip Bucket
Radiation | Incoming | Outgoing Flux __|6cm Depth| Temp RH Speed | Speed | Totalized
Wim? Wim? Wim? Wim? °c °c % mis mis mm

10-Mar-95 40.68 89.97 12.41 -3.00 -6.81 -16.70 62.93 0.72 2.04 0.3
11-Mar-95 18.05 62.53 9.78 -3.56 -7.30 -20.73 67.82 0.86 3.80 0
12-Mar-95 72.94 115.51 15.02 -4.37 -8.05 -25.24 58.45 0.71 1.54 0
13-Mar-95 64.90 89.76 11.98 -5.07 -8.87 -23.68 59.60 0.72 2.1 0
14-Mar-95 52.21 70.30 10.48 -5.09 -9.21 -23.80 62.26 0.75 2.43 0
15-Mar-95 78.94 126.54 15.78 -5.12 -9.43 -19.12 60.53 0.96 2.10 0
16-Mar-95 2.33 55.79 8.40 -4.37 -9.09 -3.35 51.26 2.29 5.08 0
18-Mar-85 66.82 125.82 15.40 -1.97 -7.28 2.86 52.68 2.45 5.22 0
19-Mar-95 80.82 134.08 15.61 0.24 -5.51 3.44 55.87 1.24 2.92 0
20-Mar-95 37.53 84.37 11.87 0.34 -4.53 -2.08 45.10 0.77 1.79 0
21-Mar-95 74.72 147.40 16.91 -0.43 -4.61 -5.72 34.20 0.72 1.35 0
22-Mar-95 37.98 76.67 11.29 -1.75 -5.41 -11.27 63.69 1.49 5.18 0
23-Mar-95 72.28 92.92 14.01 -2.64 -6.19 -18.41 63.46 1.56 5.34 0
24-Mar-95 80.78 112.55 16.52 -3.88 -7.33 -23.31 57.72 0.93 3.28 0
25-Mar-95 105.10 160.07 19.03 -4.94 -8.46 -22.47 45.25 0.77 1.79 0
26-Mar-95 108.32 158.05 18.24 -5.58 9.36 -20.06 41.71 0.76 1.60 0
27-Mar-95 74.22 103.27 14.32 -5.22 9.52 -15.04 42.91 0.72 1.34 0
28-Mar-95 110.95 143.47 17.11 -4.00 -8.80 -7.89 52.63 0.72 1.09 0
29-Mar-95 71.88 106.47 15.45 -2.49 -7.60 0.51 60.71 1.42 2.99 0
30-Mar-95 82.46 126.39 15.44 0.31 -5.57 347 53.72 0.75 1.36 0
31-Mar-95 115.95 170.48 19.95 0.87 -4.09 3.40 53.23 0.83 1.53 0
1-Apr-95 43.76 74.14 10.51 1.39 -3.17 3.36 67.13 0.83 1.64 0
2-Apr-95 143.41 172.94 20.48 2.33 -2.09 2.50 63.72 0.87 1.69 0
3-Apr-95 129.30 185.16 22.13 2.07 -1.80 2.25 52.47 1.00 2.21 0
4-Apr-95 76.28 99.67 13.51 1.92 -1.61 1.29 82.71 1.24 2.70 0
5-Apr-95 140.75 182.97 20.55 2.22 -1.20 2.01 63.20 1.20 2.60 0
6-Apr-95 102.74 165.57 20.33 2.06 -1.05 '+ 1.35 42.26 0.77 1.42 0
7-Apr-95 158.79 212.04 25.27 1.83 -1.02 1.98 34.48 0.87 1.61 0
8-Apr-95 141.96 201.53 23.84 1.53 -1.05 2.75 35.58 0.91 1.84 0
9-Apr-95 149.44 205.45 24.10 1.60 -0.94 4.32 42.30 0.94 1.88 0
10-Apr-95 153.68 198.46 22.81 2.10 -0.67 3.81 49.10 1.01 2.15 0
11-Apr-85 152.63 208.30 24 .46 2.22 -0.39 1.98 41.52 1.03 2.30 0
12-Apr-85 155.63 203.65 23.59 2.39 -0.32 3.32 45.34 1.13 2.32 0
13-Apr-95 157.16 220.53 25.19 3.26 -0.24 1.88 41.71 1.01 2.1 0
14-Apr-95 142.23 200.99 23.68 0.05 -0.19 2.44 35.83 0.80 1.39 0.1
15-Apr-85 141.68 204.87 24.24 0.21 0.14 3.38 35.30 0.92 1.92 0
16-Apr-95 167.22 220.78 25.40 0.21 -0.11 1.96 35.38 1.33 2.85 0.1
17-Apr-95 129.87 163.22 19.49 0.22 -0.08 2.34 43.35 1.54 3.52 0
18-Apr-95 181.54} 216.58 24.99 0.24 0.07 3.00 49.38 0.95 2.04 0.5
18-Apr-85 188.36 237.24 26.58 0.24 0.07 2.75 44.73 1.17 2.48 0.3
20-Apr-95 159.53 200.28 23.26 0.21 -0.06 1.22 44.93 1.03 2.29 1.4
21-Apr-95 125.53 168.92 19.63 0.19 -0.06 4.12 37.34 0.81 1.52 3.4
22-Apr-95 188.99 242.06 26.53 0.17 -0.06 4.35 40.29 0.99 2.14 2.4
23-Apr-95 112.87 150.24 16.77 0.18 -0.06 5.32 49.70 2.04 4.48 0.3
24-Apr-95 72.90 118.64 12.79 0.19 -0.04 4.37 60.54 0.79 1.51 0.1
25-Apr-95 138.08 190.20 20.09 0.19 0.15 6.46 46.61 0.98 1.98 0.3
26-Apr-95 191.66 235.06 24.27 0.19 0.68 8.76 34.85 0.91 1.83 0.1
27-Apr-95 215.87 238.16 23.25 0.23 1.76 11.34 41.12 0.84 1.80 0
28-Apr-95 212.83 257.53 25.47 0.64 2.63 14.31 33.92 1.29 2.94 4.8
29-Apr-95 132.34 162.82 16.15 4.18 1.84 7.03 47.79 1.06 3.36 1.9
30-Apr-95 245.40 268.57 2591 5.42 1.65 6.69 53.81 0.78 1.87 3.8
1-May-95 208.68 254.19 25.58 8.68 2.59 11.70 38.78 0.78 1.52 10
2-May-95 220.92 271.17 27.07 8.48 2.54 11.12 31.23 0.89 1.75 13.1
3-May-95 161.53 210.27 20.96 7.42 2.29 8.64 37.50 1.14 2.43 13.7
4-May-95 207.62 256.06 26.02 5.43 1.93 8.02 41.12 1.05 2.28 8.2
5-May-95 140.50 189.14 19.72 6.20 2.32 10.15 33.17 0.78 1.50 2.7
6-May-95 141.94 195.43 20.72 6.04 2.31 9.13 43.59 0.79 2.00 4.5
7-May-95 164.59 205.99 20.80 5.01 2.08 8.25 42.35 1.57 3.33 12.9
8-May-95 172.65 219.61 21.95 6.03 2.66 9.77 39.49 1.53 3.51 16.8
9-May-95 232.45 278.20 27.22 7.24 3.43 12.54 32.93 1.29 2.99 26
10-May-95 192.56 256.14 26.49 8.22 4.08 16.60 19.67 0.97 2.14 4
11-May-95 211.80 261.31 25.83 11.01 5.62 19.80 19.17 0.80 1.43 1.4
12-May-85 240.25 290.83 28.59 11.12 5.86 20.11 20.62 0.87 1.68 7.6
13-May-85 165.72 209.44 20.52 11.06 6.05 19.96 25.54 0.71 1.46 5
14-May-95 162.67 200.79 20.09 10.83 6.05 16.81 39.55 0.89 2.52 11.5
15-May-95 61.59 64.36 7.64 5.91 3.39 6.14 76.41 0.72 1.44 1.3
16-May-95 204.60 234.46 23.60 5.31 3.14 8.93 48.99 0.93 2.21 5.2
17-May-95 121.50 153.45 15.30 4.94 2.88 6.48 60.01 0.77 1.61 1.8
18-May-95 197.75 209.92 20.32 4.03 2.51 5.35 69.82 0.73 1.43 1.3

*Note: Precipitation values represent the sum of total precipitation during the day rather than an average value



Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1995
(January 1 to November 25)

Licor Licor REBS Soil HM35CF | HM35C Lower Upper Precip.
Date Net Shortwave | Shortwave | Soil Heat{| Temp Upper Upper Wind Wind | Tip Bucket
Radiation | Incoming | Outgoing Flux }6cm Depth) Temp RH Speed Speed | Totalized
Wim? Wim? wim? Wim? °C °Cc % m/s m/s mm
19-May-95 123.81 137.51 13.29 4.76 2.85 5.31 70.60 0.73 1.71 1.1
20-May-95 219.09 243.11 23.48 5.83 3.28 7.92 57.15 0.77 1.82 2.6
21-May-985 250.78 290.23 29.03 6.72 3.90 12.08 26.86 0.83 1.99 3.9
22-May-85 112.54 127.02 12.33 6.03 3.54 5.34 68.35 0.87 3.06 1.6
23-May-95 167.90 171.08 17.84 3.90 2.43 3.76 75.70 0.74 1.28 0
24-May-95 227.75 263.57 27.08 6.36 3.90 10.97 49.89 0.89 1.88 7.8
25-May-95 183.73 225.69 2279 7.91 4.97 13.56 37.82 1.20 2.69 8.1
26-May-95 203.83 233.05 23.17 9.68 6.13 15.85 41.17 1.54 3.24 47.7
27-May-95 157.06 183.73 18.37 8.51 5.79 13.20 44.23 1.62 3.61 72.6
28-May-95 238.39 264.96 25.81 7.86 5.54 13.27 42.64 2.03 4.37 123.1
29-May-95 237.00 278.93 28.66 5.47 4.17 9.55 34.08 1.90 4.15 253
30-May-95 245.35 292.58 30.00 4.34 3.41 8.59 36.02 1.36 3.01 63.8
31-May-95 170.07 208.06 21.20 3.41 2.75 6.53 50.44 0.84 1.99 40
1-Jun-95 211.82 256.23 26.06 4.56 3.49 8.64 44.76 1.19 2.60 62.3
2-Jun-95 251.91 296.65 30.31 3.99 3.25 8.77 36.80 1.18 2.66 2.8
3-Jun-95 155.63 209.57 22.73 3.62 3.05 7.59 45.09 1.10 2.41 66.2
4-Jun-95 239.40 273.28 28.28 3.41 2.92 6.92 38.04 1.22 2.83 7.1
5-Jun-95 132.92 169.61 17.73 5.29 4.28 9.30 68.36 1.10 2.49 18.9
6-Jun-95 182.80 218.33 22.66 5.88 4.94 11.13 46.95 0.80 1.51 13.4
7-Jun-95 294.18 316.26 30.99 5.88 5.26 11.05 41.31 1.66 3.43 112.9
8-Jun-95 186.21 215.23 21.35 5.91 5.31 11.86 44.90 1.91 4.30 25.2
9-Jun-95 174.80 201.33 19.94 7.48 6.62 14.81 40.67 1.70 3.78 1.2
10-Jun-95 229.24 265.15 27.03 9.06 8.02 18.93 35.65 0.89 1.95 1.2
11-Jun-95 312.84 352.74 35.63 10.39 9.58 22.42 31.63 0.84 1.95 2
12-Jun-95 165.58 200.63 20.04 10.16 10.06 20.83 40.46 0.98 3.11 24.6
13-Jun-95 277.10 309.46 31.23 9.05 9.73 19.06 46.62 0.94 3.03 36.3
14-Jun-95 304.73 348.02 35.53 8.79 9.84 19.67 38.46 1.05 3.65 53
15-Jun-95 293.03 327.52 33.22 8.22 9.60 17.71 52.14 1.10 2.50 6.8
16-Jun-95 258.67 293.03 30.10 6.74 8.81 13.76 57.34 1.37 3.20 9.1
17-Jun-95 166.99 193.91 20.25 4.82 7.35 11.84 54.19 0.95 2.24 4.5
18-Jun-95 112.54 131.14 13.61 5.76 7.88 12.33 66.24 0.78 2.33 1.8
19-Jun-95 214.46 247.91 25.80 6.83 8.66 15.33 53.22 0.80 1.73 5.7
20-Jun-95 235.50 269.05 28.16 9.28 10.41 19.62 33.30 0.84 1.64 4.9
21-Jun-95 256.49 299.95 30.99 9.60 11.06 20.46 29.19 1.01 2.14 10.3
22-Jun-95 253.56 307.54 32.92 7.47 10.01 18.97 27.13 1.26 2.78 8.3
23-Jun-95 273.08 287.60 30.38 8.49 10.66 18.37 38.46 1.43 3.19 12.4
24-Jun-95 241.35 270.17 28.02 4.36 8.20 10.98 41.91 1.51 3.52 475
25-Jun-95 140.17 172.23 18.26 257 6.29 8.23 53.79 0.94 2.35 14.5
26-Jun-95 185.21 201.99 20.45 5.17 7.64 12.53 43.98 0.76 2.08 33
27-Jun-95 125.05 151.35 16.21 5.61 8.23 14.37 42.71 0.81 2.62 4.9
28-Jun-95 172.59 219.78 24.36 5.63 8.33 15.30 42.14 0.78 1.77 0.5
29-Jun-95 107.61 152.33 16.65 6.07 8.78 17.60 33.71 0.75 1.49 1.2
30-Jun-95 159.73 189.47 20.32 8.00 10.39 19.52 36.86 0.76 1.72 31.8
1-Jul-95 159.32 188.32 20.20 8.36 11.12 18.56 48.09 0.81 2.27 0.3
2-Jul-85 189.34 212.31 22.34 8.24 11.36 17.79 51.82 1.00 1.97 3.1
3-Jul-95 81.71 79.70 7.72 6.48 10.36 12.23 96.64 0.68 0.96 0
4-Jul-95 132.64 136.30 13.72 6.79 10.45 12.36 85.58 0.72 1.15 1.1
5-Jul-95 225.18 234.41 22.65 7.61 11.09 16.14 69.42 0.79 1.92 4.7
6-Jul-95 205.23 233.63 23.87 8.17 11.85 18.63 48.57 0.87 2.30 7
7-Jul-95 168.74 210.76 22.35 6.93 11.17 17.67 51.67 0.77 1.63 2.9
8-Jul-85 201.01 220.46 21.15 6.48 11.49 18.66 49.64 0.87 1.94 8.5
9-Jul-95 153.27 169.21 15.85 9.12 12.01 17.06 51.55 0.84 2.16 3.6
10-Jul-95 201.28 207.53 19.68 8.84 11.82 16.74 61.64 0.86 2.80 1.7
14-Jul-95 206.76 216.25 20.00 9.06 12.10 17.94 55.67 0.89 1.64 3.6
12-Jul-95 208.17 224.98 21.27 8.42 11.97 18.34 42.84 1.10 2.22 5.9
13-Jul-95 174.43 181.41 16.79 7.48 11.59 15.56 58.11 0.98 2.20 7.7
14-Jul-95 175.80 197.86 18.73 6.63 11.00 16.04 53.61 0.81 1.74 3
15-Jul-95 221.47 233.76 22.48 7.33 11.26 16.36 49.18 0.97 2.34 3.9
16-Jul-95 190.98 194.97 17.83 6.11 10.60 13.78 51.34 0.76 1.52 1.1
17-Jul-95 230.06 249.08 23.65 6.74 10.93 16.55 42.76 0.95 224 4.8
18-Jul-95 204.11 230.45 22.27 7.06 11.21 18.55 41.67 0.80 1.81 15.8
19-Jul-85 146.80 169.18 16.19 6.50 11.00 16.40 50.88 0.72 1.70 3.6
20-Jul-95 159.32 181.96 17.38 6.00 10.70 16.19 53.44 0.79 2.18 8.6
21-Jul-95 156.77 177.89 16.88 6.64 11.01 17.46 45.74 0.78 2.57 9.9
22-Jul-95 106.54 131.53 12.67 6.32 10.99 17.43 48.28 0.84 2.61 5.9
23-Jul-95 73.82 80.89 7.30 5.58 10.52 12.64 82.25 0.69 1.29 0.7
24-Jul-95 109.25 114.00 10.12 5.64 10.37 11.53 89.29 0.70 1.27 0.3
25-Jul-95 111.17 111.34 9.89 5.43 9.89 10.19 78.40 0.85 2.05 0
26-Jul-95 177.80 179.34 16.37 6.09 9.80 12.01 73.13 0.95 2.42 0

*Note: Precipitation values represent the sum of total precipitation during the day rather than an average value



Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1995
(January 1 to November 25)

Licor Licor REBS Soit HM35CF | HM35C Lower Upper Precip.
Date Net Shortwave | Shortwave | Soil Heat Temp Upper Upper Wind Wind Tip Bucket
Radiation | Incoming | Outgoing Flux {6cm Depthl Temp RH Speed Speed Totalized
Wim? Wim? Wim? W/m? °c °c % mis m/s mm

27-Jul-95 29.24 40.14 3.37 4.08 8.75 9.11 88.95 0.69 1.12 0
28-Jul-95 151.10 150.72 13.36 4.94 8.84 9.49 84.49 0.73 1.38 2.3
29-Jul-95 169.17 178.77 15.70 5.09 8.86 11.69 61.34 0.75 1.71 5.5
30-Jul-95 175.20 210.21 20.07 5.97 9.34 14.31 44.61 0.95 1.91 0.1
31-Jul-95 84.94 102.09 9.17 4.26 8.56 9.69 79.90 0.91 1.76 3.3
1-Aug-95 127.05 128.58 11.17 6.21 9.30 11.16 75.19 0.73 1.57 12.5
2-Aug-95 187.40 194.36 17.16 6.48 9.63 13.11 64.21 0.79 1.66 14.7
3-Aug-95 223.25 249.11 23.35 4.93 9.00 12.72 47.76 1.31 2.90 7.8
4-Aug-95 120.72 132.15 11.72 4.75 8.78 11.95 64.60 1.11 2.42 6.5
5-Aug-95 133.04 133.25 11.57 4.68 8.52 9.50 83.03 0.83 1.75 7.2
6-Aug-95 143.04 149.84 13.20 5.19 8.66 9.83 81.17 0.73 1.30 3
7-Aug-95 183.02 204.99 19.08 4.86 8.50 12.39 58.93 0.74 1.89 4.2
8-Aug-95 216.08 243.03 22.87 6.01 9.14 14.63 47.80 0.94 1.75 13.6
9-Aug-95 213.23 235.85 22.20 7.06 9.93 15.57 47.85 0.82 1.48 8.1
10-Aug-95 211.22 237.95 22.28 6.28 9.73 15.26 47.42 1.20 2.49 1.2
11-Aug-95 189.23 209.34 19.52 6.03 9.65 14.26 52.69 1.11 2,22 16.7
12-Aug-95 210.57 234.77 22.13 6.67 10.07 15.63 54.95 0.85 1.65 24
13-Aug-95 209.33 229.30 21.68 5.31 9.57 14.54 47.51 1.66 3.37 106.7
14-Aug-95 114.11 132.74 12.10 3.97 8.76 12.23 56.21 1.67 3.69 15.1
16-Aug-95 178.66 200.64 18.21 3.64 8.34 11.89 60.91 0.76 1.82 51.1
16-Aug-95 55.32 78.54 7.51 3.52 8.14 11.76 67.37 0.83 3.52 8.7
17-Aug-95 47.40 62.88 6.03 4.65 8.68 11.79 78.60 0.75 2.59 0
18-Aug-95 54.89 56.24 4.82 4.83 8.94 9.91 95.75 0.69 1.32 0
19-Aug-95 124.78 122.26 10.67 5.99 9.20 10.95 85.57 0.70 1.35 5.6
20-Aug-95 156.58 167.49 14.91 5.32 9.00 11.68 71.03 0.77 1.75 46.3
21-Aug-95 119.75 137.37 12.52 4.31 8.45 10.63 72.75 0.81 2.27 8
22-Aug-95 118.95 131.01 11.46 4.03 8.16 10.17 74.59 0.88 3.25 1.7
23-Aug-95 136.54 154.73 13.71 3.79 7.92 10.91 62.02 0.74 1.52 20.5
24-Aug-95 129.26 151.80 13.93 3.75 7.86 10.64 63.04 0.75 1.54 75.3
25-Aug-95 119.03 136.91 12.24 3.95 7.89 11.74 51.13 0.77 1.64 27.1
26-Aug-95 98.89 116.77 10.15 3.35 7.57 9.85 69.54 0.78 2.10 222
27-Aug-95 71.93 92.41 8.58 2.61 7.09 7.80 75.30 0.74 2.14 334
28-Aug-95 110.79 134.56 12.56 1.63 6.42 8.85 64.45 0.77 1.93 58.4
29-Aug-95 140.24 1652.88 13.35 2.90 6.93 8.21 68.70 0.83 2.37 22.4
30-Aug-95 106.86 143.94 14.02 2.65 6.69 11.40 47.15 0.79 1.85 14.5
31-Aug-95 39.87 64.49 5.88 3.59 7.16 10.92 57.83 0.77 1.53 24.9
1-Sep-95 112.87 121.07 10.27 3.87 7.36 8.99 83.37 0.73 1.35 10.2
2-Sep-95 80.16 96.16 8.46 3.82 7.30 10.09 77.86 0.81 1.71 5.7
3-Sep-95 81.22 95.99 8.30 3.82 7.36 9.05 77.87 0.72 1.63 3.9
4-Sep-95 145.07 171.07 16.09 2.59 6.80 10.50 58.84 0.95 1.98 0
5-Sep-95 91.70 126.81 11.07 1.25 6.04 6.74 64.50 0.89 2.68 0
6-Sep-95 115.24 138.97 12.93 -0.04 5.14 8.12 54.42 0.91 1.54 0
7-Sep-95 85.04 105.97 9.56 4.42 7.01 11.84 58.54 0.75 1.16 0
8-Sep-95 12.87 37.36 3.42 4.94 7.53 12.68 65.97 1.28 2.57 0
9-Sep-95 54.52 84.83 7.93 6.11 8.23 14.41 57.97 1.40 3.03 0.4
10-Sep-95 114.62 135.82 12.25 4.43 7.74 12.24 59.33 0.91 1.77 0
11-Sep-95 53.94 76.82 7.15 3.61 7.29 10.80 77.32 1.27 2.45 0
12-Sep-95 137.21 161.92 14.96 3.14 7.03 11.65 52.41 1.27 2.65 0
13-Sep-95 97.02 134.89 12.37 1.83 6.32 11.28 48.10 1.16 2.31 0
14-Sep-95 77.83 98.25 9.15 2.14 6.29 8.64 62.42 1.08 2.20 1.1
15-Sep-95 108.45 118.18 10.70 2.51 6.39 8.60 76.12 0.71 1.23 3.5
16-Sep-95 104.56 124.66 11.60 1.57 5.91 8.62 73.73 0.72 1.13 0
17-Sep-95 32.41 64.18 5.46 2.60 6.25 9.33 66.60 0.68 1.07 0
18-Sep-95 103.19 153.29 14.12 0.89 4.53 8.15 47.90 0.89 1.73 0
19-Sep-95 95.95 143.01 13.30 -1.35 3.87 8.45 42.81 1.41 2.98 0
20-Sep-95 85.77 128.09 11.96 1.39 4.96 11.56 44.30 1.32 2.88 0
21-Sep-95 94.83 130.61 12.08 3.63 6.16 14.18 50.72 2.18 4.64 0
22-Sep-95 28.64 63.17 5.91 6.72 7.97 16.57 50.92 2.22 4.82 0
23-Sep-85 32.05 67.81 6.55 6.78 8.50 16.38 56.30 1.84 4.05 0
24-Sep-95 65.42 116.65 11.16 3.92 7.39 15.40 28.11 0.97 2.10 0
25-Sep-95 80.50 128.90 11.87 2.1 6.38 15.39 28.90 1.06 2.20 0
26-Sep-95 66.47 113.01 10.63 1.84 6.06 14.00 36.82 1.16 2.63 0
27-Sep-95 60.75 99.22 9.75 0.77 5.35 9.64 58.07 0.76 1.44 0
28-Sep-95 68.86 108.90 9.60 0.05 4.74 8.81 58.85 0.80 2.58 0
29-Sep-95 38.23 78.17 7.07 -0.66 4.10 6.76 67.15 0.73 1.18 0
30-Sep-95 72.12 89.73 8.65 0.01 4.21 6.78 68.22 0.77 1.33 0.2
1-Oct-95 8.08 39.76 3.69 0.37 4.24 5.57 73.73 0.74 1.36 2.2
2-Oct-95 23.16 50.90 4.59 -2.10 2.85 2.66 77.44 1.41 2.96 0
3-Oct-95 61.82 83.23 8.04 -0.55 3.27 4.84 64.81 0.83 1.59 0

*Note: Precipitation values represent the sum of total precipitation durina the dav rather than an averaae valiie



Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1995
(January 1 to November 25)

Licor Licor REBS Soil HM38CF | HM35C Lower Upper Precip.
Date Net Shortwave | Shortwave | Soil Heat Temp Upper Upper Wind wind | Tip Bucket
Radiation { Incoming [ Outgoing Flux  {6cm Depth| Temp RH _Speed Speed Totalized
wW/m? Wim? Wim? W/m? °c °c % mis mls mm

4-Oct-95 26.90 44.03 3.89 -0.46 3.25 3.45 81.04 0.68 0.88 0.6
5-Oct-95 22.18 30.28 2.79 -0.49 3.13 2.33 91.06 0.70 0.94 0
6-Oct-95 37.38 40.47 3.61 -0.60 2.96 1.52 95.33 0.69 1.45 2
7-Oct-95 48.50 47.76 5.96 -1.35 2.44 1.30 90.29 0.71 0.95 0.9
8-Oct-95 16.94 17.01 2.13 -1.47 2.16 1.62 97.89 0.80 1.47 0.8
9-Qct-95 16.58 31.03 3.26 -0.65 2.43 3.00 87.84 0.95 1.90 0
10-Oct-95 44.62 74.26 7.43 -1.97 1.69 2.25 79.55 0.71 1.09 0
11-Oct-95 18.44 28.11 2.46 -1.05 1.91 1.85 88.41 0.68 0.89 0
12-Oct-95 28.44 37.33 3.35 -0.59 2.12 1.99 89.06 0.84 1.58 0
13-Oct-95 30.37 77.16 7.50 -1.60 1.56 1.76 56.07 0.92 1.88 0
14-Oct-95 4.14 22.95 3.19 2.32 0.97 -1.48 74.03 0.68 1.10 0
15-Oct-95 -7.86 41.21 4.18 -2.80 0.27 -2.49 69.16 0.69 1.13 0
16-Oct-95 13.88 45.11 4.32 -3.65 -0.76 -6.02 89.15 0.69 0.98 0
17-Oct-95 39.04 66.42 6.44 -3.48 -1.38 6.62 87.37 0.72 1.03 0
18-Oct-95 20.43 40.37 4.16 -2.79 -1.63 6.92 77.12 0.68 0.84 0
19-Oct-95 36.48 61.36 5.72 -2.40 -1.33 -3.65 79.96 0.70 1.05 0
20-Oct-95 -10.26 12.28 1.45 -2.36 -0.67 0.27 87.09 1.18 2.59 0.9
21-0Oct-95 9.68 15.63 2.90 -2.21 -0.36 -0.31 89.03 0.68 0.90 0.5
22-Qct-95 40.28 52.17 6.15 -2.02 -0.69 -1.62 83.43 0.73 1.23 0.1
23-Oct-95 3.84 12.57 1.73 -1.92 -0.61 -1.19 90.50 0.72 1.14 0
24-Oct-95 27.63 57.52 5.75 -1.83 -0.36 -0.29 86.40 0.88 1.79 0.1
25-Oct-95 -8.83 28.47 3.40 -1.78 -0.71 -1.17 80.08 1.25 2.80 0
26-Oct-95 6.35 26.71 3.03 -1.73 -0.32 1.35 82.72 1.15 2.45 0.1
27-Oct-95 6.78 20.16 2.82 -1.58 -0.13 -0.52 92.69 0.69 1.02 0.3
28-0Oct-95 5.16 16.10 2.58 -1.45 -0.56 -5.59 89.58 0.68 1.70 0
29-Oct-95 24.00 30.66 4.09 -2.99 -1.08 6.61 91.86 0.68 1.34 0
30-Oct-95 37.60 36.21 4.93 -5.94 -1.28 -6.11 91.16 0.68 1.10 0
31-Oct-95 14.55 23.36 3.71 -8.26 -1.48 -6.28 93.12 0.68 1.69 0
1-Nov-95 45.72 26.64 4.64 -9.06 -1.64 -5.95 86.57 0.68 1.72 0
2-Nov-95 -12.34 24.24 2.79 6.79 -1.19 -1.23 60.35 1.01 2.76 0
3-Nov-95 -6.77 19.78 2.76 -3.52 -0.64 -0.31 76.00 0.75 1.53 0.3
4-Nov-85 -4.31 23.87 3.06 -4.78 -1.08 -6.07 84.86 0.68 0.98 0
5-Nov-95 1.35 22.04 2.45 -9.06 -1.80 -10.20 82.91 1.03 4.25 0
6-Nov-95 -0.60 16.95 2.34 -11.50 -2.29 -12.52 76.21 0.91 3.49 0
7-Nov-95 7.78 14.21 3.39 -9.55 -2.13 -14.40 84.11 0.68 1.08 0
8-Nov-95 9.62 19.32 2.96 -10.00 -2.35 -15.28 79.41 0.71 1.55 0
9-Nov-95 23.94 29.67 3.60 -11.78 -2.90 -18.27 78.25 0.69 1.35 0
10-Nov-95 12.91 22.30 2.77 -14.14 -3.67 -21.66 78.74 0.68 0.78 0
11-Nov-95 28.14 24.27 3.60 -16.11 -4.35 -24.17 76.34 0.68 0.83 0
12-Nov-95 26.60 26.81 3.79 -14.73 -4.17 -21.03 77.21 0.68 0.83 0
13-Nov-95 10.55 9.59 3.33 -13.72 -4.06 -20.19 79.26 0.68 0.78 0
14-Nov-95 -1.38 5.37 3.04 -11.31 -3.52 -16.51 83.56 0.68 0.77 0
15-Nov-95 11.04 18.38 3.75 -11.60 -3.68 -16.19 82.52 0.68 0.79 0
16-Nov-95 0.06 11.22 3.92 -13.28 -4.29 -20.04 80.42 0.68 0.77 0
17-Nov-95 -0.22 5.59 2.49 -10.96 -3.71 -12.94 87.28 0.71 1.24 0
18-Nov-95 3.36 10.54 2.43 -5.94 -2.18 -3.14 93.11 0.71 1.26 0
19-Nov-95 0.97 6.13 1.62 -4.77 -1.79 -4.99 87.82 0.68 0.91 0
20-Nov-95 30.13 4.98 2.32 -7.07 -2.50 -9.04 84.66 0.69 1.37 0
21-Nov-95 0.65 1.07 1.38 6.73 -2.49 -9.02 91.08 0.68 0.82 0
22-Nov-95 0.43 1.45 1.77 -4.94 -1.94 -7.92 93.10 0.68 0.79 0
23-Nov-95 -0.10 1.13 2.01 -5.55 -2.13 -11.06 89.54 0.68 0.77 0
24-Nov-95 -0.26 0.70 1.28 6.22 -2.38 -12.24 87.78 0.68 1.14 0
25-Nov-95 -0.47 0.47 1.07 -6.30 -2.46 -14.42 85.82 0.68 1.13 0

*Note: Precipitation values represent the sum of total precipitation during the day rather than an average value



Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1996
(March 28 to December 31)

Radiation | Incoming | Outgoing Flux 6cm Depth] Temp RH Speed Speed Precip.
Date Net Shortwave{Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Licor Licor REBS Soil HM35CF | HM35C Lower Upper | Totalized
wim? Wim? Wim? Wim? °c °c % mls m/s mm

28-Mar-96 165.66 194.96 23.66 -0.71 -5.23 -4.83 42.35 0.89 3.20 0
29-Mar-96 106.90 144.78 18.02 -1.27 -5.44 -6.57 43.72 1.08 3.92 0
30-Mar-96 131.73 177.18 20.02 -2.01 -5.80 -10.38 30.12 0.87 2.19 0
31-Mar-96 119.41 162.01 18.82 -2.92 -6.36 -11.00 31.76 0.89 2.26 0
1-Apr-96 124.96 164.31 19.93 -3.54 -6.82 -15.16 37.36 0.99 2.59 0
2-Apr-96 147.45 180.64 21.47 -4.30 -7.39 -15.73 38.56 0.74 1.29 0
3-Apr-96 147.73 175.77 20.37 -4.35 -7.71 -10.26 40.89 0.94 2.04 0
4-Apr-96 121.42 143.22 18.16 -2.31 -6.94 0.06 53.33 1.99 4.64 0
5-Apr-96 75.57 118.70 15.90 0.66 -5.34 3.03 52.54 1.94 4.45 0
6-Apr-96 143.67 177.25 20.34 1.55 -4.44 1.39 43.99 1.75 3.65 0
7-Apr-96 130.28 157.66 19.156 0.76 -4.39 -2.89 51.38 1.02 2.71 0
8-Apr-96 163.29 204.39 23.48 -0.01 -4.54 2.27 30.94 0.74 2.59 0
9-Apr-96 166.55 208.50 24 11 -0.67 -4.75 -2.34 31.11 0.76 1.82 0
10-Apr-96 170.55 213.96 24.72 -0.85 -4.83 -2.36 30.87 0.76 1.53 0
11-Apr-96 174.22 218.39 25.33 -0.97 -4.87 -1.89 30.52 0.74 1.51 0
12-Apr-96 176.90 221.31 25.61 -0.74 -4.75 -0.98 28.43 0.84 1.86 0
13-Apr-96 181.35 222.91 25.84 -0.48 -4.56 0.36 29.15 0.76 1.68 0
14-Apr-96 185.63 226.47 26.14 0.23 -4.14 1.92 34.70 1.02 2.57 0
15-Apr-96 140.74 155.83 18.73 6.94 -3.00 5.06 49.71 1.05 2.58 0
16-Apr-96 146.34 175.42 20.51 8.41 -1.03 4.60 56.77 0.98 2.26 0
17-Apr-96 172.87 190.42 22.16 4.09 -0.17 6.83 47.66 0.86 1.88 0
18-Apr-96 140.68 158.04 17.71 1.57 0.00 5.58 64.91 0.76 1.64 0.3
19-Apr-96 113.04 149.50 16.43 0.65 0.01 5.70 65.08 0.76 1.61 0.7
20-Apr-96 128.37 151.90 15.91 0.49 0.01 5.33 51.23 0.84 2.13 0
21-Apr-96 214.47 247.01 25.62 0.43 0.01 4.40 43.94 1.00 2.23 0
22-Apr-96 177.65 214.62 2234 0.41 0.02 6.17 35.11 0.98 2.32 0
23-Apr-96 142.26 170.88 17.96 0.39 0.07 6.22 40.64 1.01 2.28 0
24-Apr-96 195.59 230.25 22.77 0.42 0.20 5.30 36.86 1.22 2.76 0
25-Apr-96 190.32 219.43 21.15 0.41 0.50 5.37 42.14 1.16 2.91 Q
26-Apr-96 133.88 161.51 15.44 0.41 0.67 5.09 48.60 0.77 1.59 0.9
27-Apr-96 121.05 144.47 13.27 0.42 0.70 3.52 67.24 0.91 2.37 1
28-Apr-96 183.54 211.92 20.34 0.42 0.41 2.34 42.52 0.88 1.99 0
29-Apr-96 160.58 183.75 17.66 0.41 0.65 4.46 37.09 0.74 1.44 0
30-Apr-96 121.04 132.82 12.95 0.40 0.68 4.08 65.38 Q.71 1.39 3
1-May-96 87.29 87.17 13.95 0.48 0.38 2.04 90.81 0.72 1.21 11
2-May-96 153.73 163.77 16.19 0.49 0.71 3.04 65.65 0.79 2.94 0.7
3-May-96 152.93 175.17 15.91 0.49 0.36 2.21 38.68 0.86 3.09 0
4-May-96 172.08 194.29 17.57 0.49 0.31 2.20 45.24 1.12 4.33 0
5-May-96 241.66 282.92 26.45 0.48 0.03 0.38 22.82 0.90 3.11 0
6-May-96 247.95 287.31 26.78 0.43 0.02 2.70 18.53 0.86 2.03 0
7-May-96 244.48 288.39 26.81 0.38 0.04 2.04 18.99 0.92 2.29 0
8-May-96 221.85 264.74 25.00 0.33 -0.01 0.90 23.94 0.86 2.06 0
9-May-96 252.22 289.08 26.89 0.31 0.22 4.34 26.46 0.75 1.46 0
10-May-96 176.19 207.38 19.69 0.35 1.08 7.93 24.04 0.91 2.60 0
11-May-96 150.90 161.55 14.72 0.56 1.93 9.10 41.69 0.89 3.07 0
12-May-96 164.23 187.67 17.28 0.66 2.02 8.62 41.51 0.90 2.92 0
13-May-96 250.90 274.40 25.42 0.53 1.59 7.51 32.43 0.83 2.39 0
14-May-96 62.96 107.49 10.04 0.45 0.75 4.74 44.50 0.80 2.43 0.1
15-May-96 139.53 154.84 14.23 0.38 0.26 0.46 47 .82 0.73 2.03 0
16-May-96 222.23 243.47 23.24 0.68 1.03 4.40 40.76 0.83 1.65 0
17-May-96 204.72 227.52 21.14 3.26 1.43 5.87 56.80 0.79 1.64 1.6
18-May-96 238.18 261.02 24.03 6.28 2.01 9.03 42.79 0.83 1.62 0
19-May-96 163.91 194.91 18.37 7.49 2.22 10.15 33.40 0.80 2.37 0
20-May-96 225.05 255.39 2412 7.68 2.36 9.84 39.32 1.01 2.39 0
21-May-96 249.75 287.20 27.04 6.96 2.24 10.49 33.37 0.93 2.22 0
22-May-96 211.30 237.74 22.53 8.66 2.99 11.79 37.67 0.84 2.01 0
23-May-96 273.03 296.08 27.42 9.17 3.23 11.76 46.30 1.45 3.27 0
24-May-96 183.44 206.14 19.44 7.66 2.77 9.91 39.16 1.37 3.42 0
25-May-96 137.85 149.78 13.80 7.12 2.66 6.97 68.94 0.99 2.51 1.6

*Note: Precipitation values represent the sum of total orecioitation durina tha dav rathar than an avarans valua




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1996
(March 28 to December 31)

Radiation | Incoming | Outgoing Flux 6cm Depth | Temp RH Speed Speed Precip.
Date Net Shortwave|Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Licor Licor REBS Soil HM35CF | HM35C Lower Upper | Totalized

wim? wim? | Wim? Wim? °c °c % mis m/s mm

26-May-96 143.01 157.26 14.62 7.01 2.67 8.11 53.79 0.78 2.26 0
27-May-96 126.78 145.16 13.48 7.41 2.96 8.55 60.91 0.78 2.36 0.3
28-May-96 218.70 246.57 23.39 6.44 2.58 9.17 45.53 0.88 3.41 0
29-May-96 25211 284.87 26.87 6.51 2.76 11.44 32.94 0.80 2.04 0
30-May-96 295.53 326.19 30.22 8.37 3.66 14,66 28.72 0.80 1.63 0
31-May-96 152.51 172.97 15.89 9.01 3.88 13.52 42.12 0.90 2.81 0.7
1-Jun-96 200.59 213.47 19.57 8.79 3.93 10.82 53.59 0.80 2.56 1.9
2-Jun-96 207.83 234.41 22.20 8.32 3.81 14.02 38.10 0.73 1.87 0
3-Jun-96 211.92 214.44 19.45 8.05 3.62 10.13 40.58 1.07 4.20 1.3
4-Jun-96 233.71 253.75 24.34 5.26 2.44 7.35 45.78 0.92 3.53 0
5-Jun-96 314.88 339.37 31.56 4.03 1.97 6.14 41.12 0.91 3.15 0
6-Jun-96 296.37 338.49 31.61 4.94 2.53 11.55 18.93 0.83 177 0
7-Jun-96 234.19 263.24 24.35 7.85 4.02 14.66 20.11 0.90 2.04 0
8-Jun-96 132.92 156.59 14.70 8.11 4.08 11.26 43.63 0.85 2.07 0.6
9-Jun-96 127.88 158.15 15.13 6.07 3.11 9.16 52.78 0.78 1.86 0
10-Jun-96 85.61 101.94 9.44 5.87 3.02 7.24 71.77 0.86 2.04 2
11-Jun-96 279.44 296.96 27.64 5.83 3.13 9.36 50.42 1.21 2.71 0.1
12-Jun-96 243.67 273.78 26.04 5.68 3.14 9.37 43.91 1.14 2.72 0
13-Jun-96 175.79 188.66 17.25 6.36 3.46 8.56 55.55 0.94 2.10 2.6
14-Jun-96 247.25 278.75 25.44 4.82 2.69 7.91 36.14 0.84 1.94 0
15-Jun-96 251.83 274.14 25.97 7.37 4.14 12.55 33.75 0.81 1.91 0
16-Jun-96 314.91 344.73 32.44 9.19 5.20 16.15 28.72 0.96 2.30 0
17-Jun-96 230.97 271.43 26.38 9.40 5.35 16.65 28.61 0.90 2.62 0
18-Jun-96 212.68 250.68 24.63 9.33 5.38 16.76 33.39 0.81 1.89 0.3
19-Jun-96 279.65 302.90 28.48 10.38 6.06 17.05 33.73 0.99 2.00 0
20-Jun-96 280.34 301.89 28.25 10.46 6.24 17.63 33.26 0.92 1.92 1.5
21-Jun-96 263.26 280.38 26.31 11.49 6.90 19.00 25.63 0.94 2.10 0
22-Jun-96 193.53 213.66 19.56 10.56 6.49 16.30 42.14 0.87 2.74 0
23-Jun-96 259.25 285.28 26.86 10.14 6.27 17.48 43.19 0.80 2.31 0.1
24-Jun-96 264.80 295.23 28.37 10.76 6.68 19.36 32.62 1.54 3.39 0
25-Jun-96 171.10 203.36 19.49 9.81 6.25 16.05 37.67 1.66 3.87 0
26-Jun-96 259.45 283.13 26.41 8.31 5.45 13.68 40.61 1.45 3.48 0
27-Jun-96 215.39 245.36 24.05 7.75 5.16 13.12 37.48 1.43 3.51 0
28-Jun-96 145.26 185.45 18.07 6.00 4.13 10.89 41.35 1.07 2.55 0.2
29-Jun-96 187.72 238.69 23.56 5.89 4.08 11.08 39.76 0.97 2.37 0
30-Jun-96 166.96 179.10 16.89 6.67 4.61 10.06 58.19 0.75 1.56 1.4
1-Jul-96 113.22 124.09 11.53 7.17 5.00 10.15 71.45 0.74 1.99 1.3
2-Jul-96 143.16 146.26 12.69 8.17 5.42 9.44 87.85 0.80 3.03 13.7
3-Jul-96 186.76 195.37 17.50 9.72 5.95 10.80 77.35 0.756 1.75 0.5
4-Jul-96 211.45 237.39 22.23 9.83 6.22 13.45 59.01 0.80 1.65 0
5-Jul-96 175.85 223.65 21.44 9.48 6.24 15.30 50.24 0.76 1.71 0
6-Jul-96 178.13 228.96 22.13 11.05 7.18 17.39 42.19 0.80 2.07 0
7-Jul-96 181.44 192.23 17.73 11.89 7.91 16.00 57.75 0.85 1.84 0.3
8-Jul-96 271.49 305.43 29.00 11.61 7.97 17.35 47.67 1.12 2.40 0
9-Jul-96 198.29 238.79 22.58 10.28 7.37 16.11 4297 0.94 2.23 0
10-Jul-96 129.40 131.03 12.08 9.55 7.06 12.96 74.21 0.74 1.63 1.3
11-Jul-96 160.78 189.02 17.82 9.43 6.96 14.12 55.47 0.80 1.82 0
12-Jul-96 179.57 206.92 19.44 9.76 7.27 14.61 51.62 0.89 2.21 0.1
13-Jul-96 156.63 180.55 17.16 7.83 6.35 11.97 69.24 0.75 1.81 5.3
14-Jul-96 43.94 55.43 4.80 6.97 5.40 8.43 82.07 0.82 2.36 13.6
15-Jul-96 110.63 109.57 9.48 7.69 5.52 8.41 88.74 0.81 3.09 12
16-Jul-96 265.24 267.50 23.19 11.31 7.37 14.24 61.20 0.85 3.30 0.3
17-Jul-96 157.21 188.83 17.10 10.80 7.77 14.57 56.91 0.79 2.03 0
18-Jul-96 219.34 252.04 23.17 9.43 7.67 13.92 63.64 0.85 1.88 5.8
19-Jul-96 268.31 296.34 27.13 10.70 8.49 17.22 46.29 0.75 1.49 0
20-Jul-96 217.45 256.22 24,57 12.24 9.66 19.74 36.41 0.75 1.69 0
21-Jul-96 167.73 199.36 18.86 10.36 9.37 16.77 49.58 0.92 2.10 0.1
22-Jul-96 88.32 106.28 9.67 8.39 8.64 12.58 75.75 0.70 1.22 55
23-Jul-96 220.65 234.06 21.31 10.22 9.47 16.09 64.55 0.75 213 0
24-Jul-96 226.39 263.84 24.41 10.61 9.95 17.84 56.17 1.10 2.46 0

*Note: Precipitation values represent the sum of total orecivitation durina the dav rather than an avarana valia




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1996
(March 28 to December 31)

Radiation | Incoming | Outgoing Flux 6cm Depth | Temp RH Speed Speed Precip.
Date Net Shortwave|Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Licor Licor REBS Sail HM35CF | HM35C Lower Upper Totalized
Wim? Wim? Wim? Wim? °C °c % mls mis mm

25-Jul-96 214.37 256.65 2419 10.05 9.98 18.91 39.30 1.02 2.40 0
26-Jul-96 212.66 260.22 24,62 8.80 9.59 18.50 32.36 0.93 2.18 0
27-Jul-96 206.20 246.48 23.00 9.35 9.99 18.31 41.84 0.75 1.68 0
28-Jul-96 230.44 275.84 25.97 9.48 10.20 20.59 36.28 1.05 2.36 0
29-Jul-96 234.59 281.39 25.92 8.77 10.05 20.31 28.03 1.12 2.59 0
30-Jul-96 125.93 167.93 16.42 6.56 9.00 14.41 56.17 0.82 2.38 2.4
31-Jul-96 63.24 71.42 5.98 5.85 8.14 9.19 94.13 0.70 1.63 28.8
1-Aug-96 195.02 214.43 19.44 7.22 8.67 12.52 71.14 0.87 1.98 0.1
2-Aug-96 139.77 143.92 12.83 8.46 9.46 13.40 65.81 0.78 1.99 10.8
3-Aug-96 220.47 237.46 21.05 2.19 6.85 9.18 65.20 1.06 4.24 4.4
4-Aug-96 160.51 197.59 18.18 3.05 6.48 9.71 55.88 1.14 4.23 0
5-Aug-96 110.19 129.91 11.65 4.09 6.60 8.27 70.30 0.83 2.10 0
6-Aug-96 129.57 146.86 13.32 4.68 6.76 8.81 70.80 0.77 2.64 2.5
7-Aug-96 102.15 105.41 9.02 5.11 6.77 7.66 89.15 0.70 1.56 13.8
8-Aug-96 213.10 228.76 20.22 6.62 7.41 10.79 63.94 0.78 1.46 0
9-Aug-96 125.08 156.20 14,23 5.35 7.02 11.49 51.92 0.80 1.68 0
10-Aug-96 197.15 237.37 21.57 6.08 7.31 11.74 52.11 1.30 2.98 0
11-Aug-96 167.26 191.20 1712 6.05 7.36 11.01 58.09 0.99 2.08 0
12-Aug-96 195.11 218.64 19.73 5.82 7.28 11.50 64.87 1.20 2.67 0
13-Aug-96 90.03 105.40 9.15 5.40 7.15 9.93 73.73 0.70 1.37 4.8
14-Aug-96 191.18 229.88 21.17 5.62 7.16 11.39 65.98 0.74 1.95 0.1
15-Aug-96 180.96 224.02 20.92 6.87 7.7 13.32 58.06 0.80 1.98 0
16-Aug-96 184.04 229.51 21.45 7.15 8.06 14.85 47.93 0.75 1.74 0
17-Aug-96 115.26 144.34 13.22 6.71 8.01 12.89 60.66 0.78 1.99 1.2
18-Aug-96 178.16 192.42 16.74 5.42 7.53 11.04 63.10 0.88 3.22 0
19-Aug-96 131.16 172.40 16.01 3.41 6.47 10.41 54.57 0.79 2.39 2.4
20-Aug-96 107.69 136.93 12.53 3.85 6.45 9.66 65.27 0.80 1.69 0.4
21-Aug-96 95.07 112.83 10.46 5.55 7.16 9.88 73.72 0.92 2.09 0.3
22-Aug-96 96.82 104.21 9.156 5.72 7.34 9.09 89.77 0.85 2.08 9.2
23-Aug-96 102.65 103.00 8.56 5.96 7.37 8.61 94.01 0.72 1.68 5.8
24-Aug-96 119.80 132.94 11.52 6.61 7.76 10.61 74.03 0.79 1.93 6.6
25-Aug-96 145.54 172.60 15.24 5.67 7.49 11.01 67.15 0.96 2.08 0.8
26-Aug-96 83.95 126.86 11.67 3.40 6.55 9.53 56.51 0.97 2.35 0
27-Aug-96 69.87 92.52 8.53 3.63 6.46 8.02 73.08 0.75 1.97 1.9
28-Aug-96 53.94 53.61 4.50 3.12 6.22 6.50 94.86 0.70 1.43 4.2
29-Aug-96 60.96 72.94 6.23 5.75 7.31 11.12 83.48 0.94 2.07 0
30-Aug-96 92.61 113.84 9.47 5.64 7.59 11.97 7417 0.81 1.69 1
31-Aug-96 80.47 94.97 7.88 5.96 7.63 10.70 79.13 0.77 1.73 9.6
1-Sep-96 85.84 95.91 7.89 3.65 6.96 8.02 88.76 0.70 1.37 0.2
2-Sep-96 80.10 105.51 9.03 3.99 6.75 9.47 74.96 0.83 3.31 0
3-Sep-96 127.61 175.96 15.88 3.19 6.35 10.89 60.59 0.79 2.12 o]
4-Sep-96 91.40 115.23 9.94 2.89 6.05 8.67 54.74 1.18 412 0.1
5-Sep-96 135.60 191.85 17.30 -2.87 3.37 3.15 48.32 0.86 3.12 0
6-Sep-96 126.94 187.20 16.91 -2.58 2.78 5.15 40.64 0.75 1.18 0
7-Sep-96 125.38 182.34 16.42 -1.54 2.80 6.36 39.46 0.82 1.48 0
8-Sep-96 120.49 175.73 15.84 0.25 3.36 8.28 45.62 0.85 1.68 0
9-Sep-96 120.55 173.62 15.68 1.28 3.76 8.82 38.02 0.92 1.94 0
10-Sep-96 42.76 86.68 8.36 0.92 3.61 6.29 67.84 1.12 2.48 1
11-Sep-96 124.38 153.89 13.81 3.66 4,82 9.07 70.70 1.20 2.78 0.2
12-Sep-96 94.50 140.48 12.40 2.18 4,34 9.15 59.58 0.93 1.85 0
13-Sep-96 77.03 120.69 10.69 213 4,28 8.03 67.71 0.99 1.99 0
14-Sep-96 29.79 47.92 4.27 2.68 4.51 7.29 82.53 0.72 1.66 0
15-Sep-96 64.52 65.38 5.80 3.29 4.83 5.75 86.69 0.79 2.24 0
16-Sep-96 111.16 139.08 12.15 2.02 4.32 7.07 69.11 1.06 2.08 0
17-Sep-96 -13.79 24.87 2.14 -0.32 3.12 4.70 76.15 1.74 3.86 3.9
18-Sep-96 62.11 111.51 9.58 1.03 3.48 7.57 61.13 1.93 4.13 0
19-Sep-96 41.58 58.71 5.18 0.98 3.39 3.76 76.85 0.78 1.63 0.4
20-Sep-96 54.52 58.17 6.32 -1.21 242 1.02 93.07 0.71 1.53 4.2
21-Sep-96 108.93 120.21 11.34 -2.26 1.66 0.56 78.06 0.90 1.65 0
22-Sep-96 16.59 50.44 4.55 -2.16 1.34 2.72 66.29 1.19 2.67 0

*Note: Precipitation values represent the sum of total precipitation durina the dav rather than an avarana walia




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1996
(March 28 to December 31)

Radiation | Incoming | Outgoing Flux 6cm Depth| Temp RH Speed Speed Precip.
Date Net Shortwave|Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Licor Licor REBS Soil HM35CF | HM35C Lower Upper | Totalized

W/m? Wim? W/m? W/m? °c °c % m/s m/s mm

23-Sep-96 32.92 80.31 7.16 -1.70 1.28 3.12 66.74 1.61 3.48 0
24-Sep-96 64.88 118.66 11.09 -1.29 1.33 3.40 41.72 1.06 2.68 0
25-Sep-96 46.56 75.76 6.08 0.09 1.94 6.37 59.21 2.54 5.31 0
26-Sep-96 59.79 117.50 11.22 -0.43 1.65 4.46 32.93 0.88 2.91 0
27-Sep-96 61.26 111.66 10.42 -1.25 1.03 1.72 46.48 0.72 1.89 0
28-Sep-96 32.04 65.51 6.72 -1.38 0.76 -0.77 76.64 0.74 2.57 0.2
29-Sep-96 13.65 45.58 4.60 -1.77 0.17 -2.61 63.61 0.80 2.96 0.1
30-Sep-96 58.33 84.42 7.23 -1.83 -0.12 -1.78 59.46 0.73 1.34 0
1-Oct-96 32.93 77.23 7.25 -1.90 -0.54 -2.62 54.66 0.84 1.92 0
2-Oct-96 14.29 38.44 3.57 -1.75 -0.73 -4.44 65.62 0.70 1.985 0
3-Oct-96 30.15 39.64 8.92 -1.50 -0.61 -4.96 93.69 0.70 2.57 0
4-Oct-96 41.05 56.60 12.22 -1.30 -0.41 -4.81 90.58 0.71 2.34 0
5-Oct-96 23.03 69.08 12.91 -1.14 -0.52 -4.53 83.21 0.71 1.28 1.3
6-Oct-96 17.02 24.34 8.00 -0.98 -0.43 -3.28 96.64 0.68 0.94 0
7-Oct-96 -0.13 4.57 10.82 -0.90 -0.23 -2.04 97.17 0.68 0.79 0
8-Oct-96 18.84 9.81 13.24 -0.86 -0.17 -1.83 98.30 0.68 0.77 0.7
9-Oct-96 20.44 9.13 9.21 -0.85 -0.21 -3.32 97.60 0.68 0.77 0
10-Oct-96 12.89 8.59 13.38 -0.77 -0.21 -1.94 89.59 0.68 1.06 0
11-Qct-96 8.61 3.63 7.23 -0.71 -0.24 -4.15 91.30 0.68 0.78 0
12-Oct-96 14.86 6.08 . 9.85 -0.63 -0.24 -1.95 91.07 0.88 1.90 0
13-Oct-96 28.95 68.99 8.34 -0.556 -0.15 2.14 77.87 1.35 3.30 16.5
14-Qct-96 15.68 56.56 6.44 -0.56 -0.02 -1.45 72.70 0.77 1.79 0.5
15-Qct-96 16.97 37.23 6.63 -0.56 -0.13 -8.05 85.11 0.73 2.27 0
16-Qct-96 6.05 31.74 5.73 -0.43 -0.46 -10.61 86.97 0.68 1.09 0
17-Oct-96 56.71 66.90 9.11 -0.30 -0.79 -8.09 85.90 0.69 1.37 0.1
18-Oct-96 14.72 44.31 6.45 -0.23 -0.84 -7.53 75.45 0.79 3.38 0
19-Oct-96 5.70 13.78 5.80 -0.09 -0.83 -10.16 85.27 0.68 0.92 0
20-Oct-96 48.99 40.37 8.58 -3.06 -0.85 -11.08 85.92 0.68 1.01 0
21-Oct-96 76.27 56.61 8.52 -6.18 -0.94 -11.93 82.09 0.69 1.71 0
22-Qct-96 7.50 18.72 5.21 -8.73 -1.20 -14.32 84.43 0.68 0.95 0
23-Oct-96 10.33 11.39 4.27 -10.03 -1.32 -13.63 87.71 0.68 0.77 0
24-Qct-96 8.30 9.56 4.78 -8.21 -1.09 -11.30 87.15 0.73 1.87 0
25-Oct-96 7.73 13.51 5.11 -8.42 -1.17 -17.60 70.36 0.74 2.43 0
26-0ct-96 10.23 7.04 3.35 -10.73 -1.52 -19.98 75.14 0.70 1.37 0
27-Oct-96 -27.36 7.72 7.69 -10.68 -1.65 -18.26 73.81 0.68 0.97 0
28-Oct-96 10.78 8.62 5.34 -10.97 -1.62 -16.37 74.32 0.70 1.12 0
29-Oct-96 8.58 10.33 5.01 -8.90 -1.33 -8.96 86.48 0.77 1.57 0
30-Oct-96 13.35 8.68 3.81 -6.97 -1.06 -7.72 90.58 0.72 1.26 0
31-Oct-96 4.34 10.80 3.98 -5.29 -0.81 -2.58 84.52 0.76 1.35 0
1-Nov-96 -23.54 29.40 3.85 -3.49 -0.54 -1.01 81.12 0.79 1.63 0
2-Nov-96 32.30 31.56 3.58 -3.54 -0.58 -6.22 91.87 0.69 0.99 0
3-Nov-96 6.26 11.00 3.86 -5.14 -0.83 -9.45 92.11 0.71 1.07 0
4-Nov-96 7.32 10.90 4.50 -6.02 -0.96 -8.36 91.88 0.79 1.57 0
5-Nov-96 -0.29 6.45 3.31 -5.62 -0.89 -3.77 84.55 0.73 1.54 0
6-Nov-96 7.46 24.09 4.13 -5.20 -0.82 -6.11 66.45 0.68 1.20 0
7-Nov-96 -4.11 12.37 2.83 -9.13 -1.22 -11.97 88.46 0.68 0.83 0
8-Nov-96 14.86 16.50 3.70 -10.53 -1.46 -13.87 86.69 0.68 0.93 0
9-Nov-96 3.28 11.20 3.50 -12.60 -1.72 -18.06 83.26 0.68 0.77 0
10-Nov-96 19.80 11.87 7.05 -15.46 -2.12 -20.93 78.20 0.68 0.79 0
11-Nov-96 20.34 10.21 3.95 -16.40 -2.38 -15.70 81.04 0.77 2.12 0
12-Nov-96 1.00 11.19 2.37 -12.38 -1.94 -9.43 83.66 0.76 1.38 0
13-Nov-96 0.48 4.39 2.05 -9.73 -1.57 -9.36 88.16 0.75 1.69 0
14-Nov-96 -27.79 14.50 2.67 -11.02 -1.70 -13.10 70.23 0.69 1.21 0
15-Nov-96 3.17 10.32 2.61 -14.96 -2.28 -19.73 81.21 0.68 0.83 0
16-Nov-96 11.76 9.59 2.57 -18.256 -2.89 -23.21 78.156 0.68 0.82 0
17-Nov-96 13.09 8.86 2.74 -19.72 -3.29 -22.47 7814 0.68 0.80 0
18-Nov-96 8.29 8.99 2.77 -20.51 -3.56 -24.52 76.02 0.68 0.77 0
19-Nov-96 7.12 8.18 2.75 -22.53 -4.04 -25.17 74.63 0.68 0.83 0
20-Nov-96 10.90 7.18 1.91 -21.81 -4.18 -22.52 72.19 0.68 0.92 0
21-Nov-96 14.92 7.65 2.12 -22.00 -4.32 -25.40 75.33 0.68 0.88 0

*Note: Precipitation values represent the sum of total precipitation durina the dav rather than an averaae valtie




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1996
(March 28 to December 31)

Radiation | Incoming | Outgoing Flux 6cm Depth | Temp RH Speed Speed Precip.
Date Net Shortwave|Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Licor Licor REBS Soil HM35CF | HM35C Lower Upper | Totalized
Wim? Wim? Wi/m? Wim? °C °C % m/s m/s mm

22-Nov-96 7.63 5.43 1.75 -22.63 -4.63 -24.93 75.39 0.68 0.83 0
23-Nov-96 10.86 7.37 2.11 -21.98 -4.74 -23.50 77.58 0.68 0.87 0
24-Nov-96 6.64 7.06 2.05 -21.31 -4.79 -22.95 77.71 0.68 0.78 0
25-Nov-96 2.49 9.62 2.43 -20.81 -4.92 -22.92 77.81 0.68 0.77 0
26-Nov-96 3.77 6.64 1.85 -16.98 -4.47 -17.78 83.15 0.68 0.77 0
27-Nov-96 1.84 3.94 1.20 -12.88 -3.75 -12.56 88.35 0.68 0.77 0
28-Nov-96 6.65 8.24 2.40 -10.55 -3.20 -8.77 91.95 0.68 0.92 0
29-Nov-96 1.52 5.09 1.73 -9.18 -2.89 -7.25 93.69 0.68 0.84 0
30-Nov-96 1.78 2.00 1.93 -8.24 -2.70 -6.44 92.61 0.69 1.04 0
1-Dec-96 -0.16 1.46 1.87 -7.23 -2.46 -8.48 91.49 0.68 0.78 0
2-Dec-96 -0.88 0.65 1.23 -8.90 -2.70 -17.63 84.25 0.68 0.77 0
3-Dec-96 -0.45 0.51 1.03 -12.10 -3.50 -15.79 86.05 0.69 1.06 0
4-Dec-96 5.85 2.38 1.79 -8.18 -3.14 -5.00 90.43 0.69 1.49 0
5-Dec-96 -0.33 0.55 0.99 -7.21 -2.74 -12.57 86.18 0.68 2.84 0
6-Dec-96 0.02 1.24 1.31 -11.00 -3.46 -18.82 80.05 0.68 1.31 0
7-Dec-96 7.61 1.72 1.54 -12.52 -4.04 -19.71 82.56 0.68 1.14 0
8-Dec-96 11.59 2.69 1.26 -12.18 -4.37 -12.88 85.67 0.69 1.70 0
9-Dec-96 7.96 1.83 1.11 -10.57 -4.23 -13.99 82.26 0.68 1.04 0
10-Dec-96 -0.59 0.57 1.04 -11.70 -4.54 -17.68 83.74 0.68 0.77 0
11-Dec-96 9.75 2.72 1.89 -11.07 -4.71 -14.52 85.82 0.68 1.29 0
12-Dec-96 7.64 2.06 1.40 -10.97 -4.79 -17.50 84.42 0.68 0.89 0
13-Dec-96 3.64 2.03 1.64 -12.72 -5.31 -20.63 80.83 0.68 0.77 0
14-Dec-96 -0.65 0.60 1.32 -13.35 -5.81 -20.62 80.85 0.68 0.77 0
15-Dec-96 2.82 1.94 2.00 -11.88 -5.80 -19.42 81.02 0.68 0.77 0
16-Dec-96 0.79 0.70 1.45 -12.69 -6.08 -21.58 79.53 0.68 0.77 0
17-Dec-96 -0.29 0.82 1.79 -11.62 -6.18 -12.19 88.74 0.69 0.96 0
18-Dec-96 1.13 0.46 0.95 -6.10 -5.09 -3.89 96.05 0.69 0.82 0
19-Dec-96 0.45 0.25 0.69 -4.83 -4.40 -8.73 92.06 0.69 1.28 0
20-Dec-96 0.52 0.41 1.02 -7.88 -4.71 -15.01 80.29 0.69 2.71 0
21-Dec-96 8.57 1.96 1.38 -12.86 -5.78 -21.44 73.35 0.68 2.32 0
22-Dec-96 9.15 1.89 1.32 -14.11 -6.51 -25.57 72.63 0.68 0.94 0
23-Dec-96 8.39 1.87 1.45 -14.76 -7.11 -25.58 72.45 0.68 0.94 0
24-Dec-96 2.21 1.01 1.26 -13.88 -7.43 -20.28 75.56 0.68 0.84 0
25-Dec-96 9.93 1.98 1.36 -12.55 -7.32 -20.31 78.29 0.68 0.94 0
26-Dec-96 2.53 0.63 1.22 -11.64 -7.31 -15.17 75.04 0.68 1.17 0
27-Dec-96 -48.56 1.99 1.24 -12.23 -7.39 -19.21 68.43 0.68 4.05 0
28-Dec-96 -32.85 1.01 1.11 -13.78 -7.89 -23.73 68.12 0.68 1.28 0
29-Dec-96 -3.19 1.98 1.50 -13.43 -8.09 -24.22 74.91 0.68 0.98 0
30-Dec-96 -8.98 2.1 1.36 -13.69 -8.29 -25.63 71.77 0.68 1.44 0
31-Dec-96 -11.53 2.09 1.41 -16.14 -8.93 -34.14 67.14 0.68 0.78 0

*Note: Precipitation values represent the sum of tatal nrecinitatinn dirrina tha Aau rathar than an atnrana Gl




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1997
(January 1 to September 5)

Licor Licor REBS Soil HM35CF | HM35C Lower Upper Precip.
Date Net Shortwave|Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Radiation | Incoming | Outgoin Flux | 6cm Depth| Temp RH Speed Speed | Totalized
Wim? Wim? Wim? Wim? °c °Cc % m/s m/s mm
1-Jan-97 -10.03 2.28 1.53 -19.32 -10.02 -36.82 62.85 0.68 0.79 0
2-Jan-97 -8.31 2.41 1.61 -20.93 -10.97 -39.84 58.65 0.68 0.77 0
3-Jan-97 -3.47 2.08 1.76 -22.10 -11.87 -40.12 58.42 0.68 0.91 0
4-Jan-97 1.62 0.93 1.89 -20.21 -12.17 -34.18 85.30 0.68 0.98 0
5-Jan-97 1.66 0.63 1.37 -16.72 -11.73 -27.57 72.79 0.68 0.85 0
6-Jan-97 -1.66 2.02 1.97 -13.50 -10.95 -26.42 74.14 0.68 1.07 0
7-Jan-97 -10.83 1.93 1.92 -15.13 -11.02 -30.30 68.53 0.68 1.67 0
8-Jan-97 -15.46 2.49 2.02 -17.30 -11.50 -35.64 63.92 0.68 0.88 0
9-Jan-97 1.90 0.91 2.31 -18.15 -12.11 -32.16 67.48 0.68 0.94 0
10-Jan-97 1.23 1.40 2.15 -13.53 -11.48 -17.14 83.84 0.69 1.63 0
11-Jan-97 2.89 0.89 1.99 -7.53 -9.83 -9.25 91.76 0.68 0.87 0
12-Jan-97 -2.14 0.78 1.53 -3.80 -8.27 -2.56 97.44 0.70 1.40 0
13-Jan-97 -31.58 0.66 0.95 -0.63 -6.78 0.05 69.82 0.72 2.54 0
14-Jan-97 -56.71 7.46 1.06 -1.11 -6.10 -6.28 70.47 0.70 1.57 0
15-dan-97 -13.29 14.11 1.52 -3.68 -6.32 -10.23 84.83 0.81 2.35 0
16-Jan-87 -19.94 10.07 1.34 -5.00 -6.51 -12.59 81.48 0.72 1.40 0
17-Jan-97 -4.86 4.23 0.83 -6.24 -6.80 -14.31 87.01 0.68 0.88 0
18-Jan-97 1.00 2.32 0.85 -6.74 -6.97 -14.51 86.81 0.68 0.77 0
19-Jan-97 1.50 4.98 2.54 -6.25 -6.89 -14.27 86.81 0.68 0.77 0
20-Jan-97 2.55 3.00 1.45 -5.90 -6.78 -11.62 89.36 0.68 0.77 0
21-Jan-97 2.03 4.13 2.73 -5.29 -6.55 -15.71 85.46 0.68 1.33 0
22-Jan-97 13.44 5.57 3.32 -6.74 -6.74 -21.46 78.56 0.68 1.03 0
23-Jan-97 24.27 5.12 4.43 -13.26 -8.17 -29.11 69.56 0.68 0.77 0
24-Jan-97 25.85 5.59 4.89 -18.47 -10.04 -33.06 64.86 0.68 0.85 0
25-Jan-97 23.50 6.08 5.79 -20.88 -11.50 -36.13 61.37 0.68 0.89 0
26-Jan-97 33.63 7.33 5.92 -21.51 -12.54 -33.86 62.70 0.68 0.86 0
27-Jan-97 20.47 6.93 5.28 -21.29 -13.19 -32.56 65.32 0.68 0.79 0
28-Jan-97 5.93 3.72 3.77 -17.10 -12.91 -21.26 79.23 0.68 1.38 0
29-Jan-97 1.96 4.11 4.13 -10.53 -11.38 -13.05 88.29 0.68 1.04 0
30-Jan-97 0.55 4.17 3.62 -6.06 -9.81 -9.16 82.01 0.68 0.84 0
31-Jan-97 0.89 5.58 4.24 -4.85 -8.85 -8.48 91.80 0.68 0.78 0
1-Feb-97 1.09 6.92 5.48 -4.94 -8.39 -11.96 88.60 0.68 0.77 0
2-Feb-97 1.47 8.79 3.74 -5.11 -8.18 -8.72 91.59 0.68 1.23 0
3-Feb-97 -15.96 18.10 3.12 -2.90 -7.44 -4.19 84.61 0.99 3.01 0
4-Feb-97 -28.81 30.23 3.99 -1.83 -6.72 -3.21 81.77 0.95 2.24 0
5-Feb-97 -22.65 7.16 1.27 -1.47 -6.29 -2.34 87.01 1.25 3.02 0
6-Feb-97 -32.26 29.93 3.26 -0.11 -5.64 -0.05 76.00 1.04 2.57 0
7-Feb-97 -25.58 36.29 3.71 -0.68 -5.35 -2.42 70.82 0.70 1.29 0.3
8-Feb-97 -22.88 40.21 4.18 -2.55 -5.59 -6.46 77.00 0.72 1.33 0
9-Feb-97 -0.89 42.93 4.54 -4.53 -6.06 -10.03 84.77 0.71 1.34 0
10-Feb-97 36.26 24.03 5.29 -6.44 -6.64 -13.76 86.45 0.76 1.68 0
11-Feb-97 39.29 41.46 4.78 -7.147 -7.09 -12.50 83.59 0.69 1.04 0
12-Feb-97 10.27 14.41 5.55 -6.12 -7.05 -9.44 89.53 0.68 0.86 0
13-Feb-97 5.63 8.94 4.61 -4.44 -6.65 -10.91 90.56 0.68 0.78 o]
14-Feb-97 6.01 9.56 5.08 -4.05 -6.43 -11.62 89.42 0.68 0.77 0
15-Feb-97 8.08 10.54 5.94 -3.92 -6.31 -11.91 88.42 0.68 1.38 0
16-Feb-97 4.56 8.18 8.00 -4.06 -6.28 -11.97 87.77 0.68 1.08 0
17-Feb-97 0.80 4.42 5.25 -3.91 -6.20 -11.73 89.62 0.68 0.83 0
18-Feb-97 3.31 7.20 7.77 -3.53 -6.06 -10.13 90.37 0.68 0.82 0
19-Feb-97 1.94 5.88 6.45 -3.12 -5.87 -11.21 90.05 0.68 0.84 0
20-Feb-97 1.49 6.98 7.71 -3.21 -5.79 -11.03 89.86 0.68 0.88 0
21-Feb-97 11.20 17.41 10.42 -3.50 -5.80 -6.77 87.46 0.87 1.79 0
22-Feb-97 3.42 45.87 6.00 -1.45 -5.46 1.88 71.06 1.82 4.14 18.7
23-Feb-97 -12.96 26.53 3.88 2.70 -4.16 3.23 61.99 1.51 3.25 0
24-Feb-97 17.92 75.30 8.20 1.85 -3.83 -1.04 49.82 0.93 2.65 0
25-Feb-97 -5.60 25.91 4.00 -0.55 -4.08 -5.35 63.81 0.73 1.42 0
26-Feb-97 17.50 64.70 7.88 -2.08 -4.42 -7.71 79.44 0.74 1.34 0
27-Feb-97 19.17 44.84 6.32 -3.56 -4.88 -9.40 89.27 0.69 0.96 0
28-Feb-97 50.29 34.75 9.58 -3.91 -5.13 -10.43 87.22 0.69 1.49 0
1-Mar-97 74.67 48.11 11.77 4.03 -5.27 -15.35 75.20 0.75 2.63 0
2-Mar-97 15.15 42.14 6.71 -5.53 -5.72 -17.29 66.76 0.84 3.01 0
3-Mar-97 43.13 42.42 11.75 -6.15 -6.08 -17.69 75.31 0.69 1.12 0
4-Mar-97 38.27 62.15 11.96 -6.80 -6.41 -18.04 ©65.99 0.70 0.99 0

*Note: Precipitation values represent the sum of total orecibitation dirinn the dav rather than an avarana wslia




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1997
(January 1 to September 5)

Licor Licor REBS Soil HM35CF | HM35C | Lower Upper Precip.
Date Net  |Shortwave|Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Radiation | Incoming | Outgoing Flux |6cm Depth] Temp RH Speed Speed | Totalized
Wim? Wim? Wim? Wim? °c °c % mis mis mm

5-Mar-97 40.45 73.27 9.98 -7.87 -6.88 -18.87 67.85 0.84 1.63 0
6-Mar-97 39.90 48.48 9.94 -7.95 -7.18 -14.25 73.11 0.68 0.92 0
7-Mar-97 71.18 83.61 12.38 -6.38 -7.00 -8.77 74.32 0.69 1.04 17
8-Mar-97 43.84 90.66 11.23 -5.06 -6.66 -8.20 71.24 0.73 1.22 0
9-Mar-97 45.63 86.68 10.53 -4.55 -6.46 -8.91 76.11 0.76 2.02 0
10-Mar-97 71.24 101.36 11.24 -4.10 -6.28 -11.29 72.26 1.24 4.54 0
11-Mar-97 58.97 115.37 12.34 -5.16 -6.45 -16.83 48.80 1.22 4.46 0
12-Mar-97 59.22 120.51 13.05 -6.89 -6.96 -15.93 43.89 0.78 2.36 0
13-Mar-97 43.49 90.61 11.02 -7.28 -7.24 -15.38 43.27 0.70 1.31 0
14-Mar-97 54.76 103.52 13.17 -6.95 -7.34 -10.99 45.30 0.71 1.44 0
15-Mar-97 85.52 109.89 15.84 -5.49 -7.09 -10.65 76.34 0.81 2.99 0
16-Mar-97 69.48 119.04 13.80 -4.72 -6.81 -16.26 51.51 0.83 2.97 0
17-Mar-97 39.83 76.34 11.10 -5.72 -7.00 -15.99 58.66 0.69 1.36 0
18-Mar-97 48.47 76.24 10.92 -5.66 -7.06 -10.00 68.38 0.92 1.80 0
19-Mar-97 45.76 86.66 12.38 -4.33 -6.76 -4.13 80.52 0.70 1.13 0.1
20-Mar-97 72.99 129.02 16.52 -2.78 -6.25 -3.39 73.80 0.68 1.20 0.1
21-Mar-97 65.38 92.80 12.56 -2.02 -5.84 -3.67 75.10 0.71 1.24 0
22-Mar-97 94.73 141.93 15.75 -1.41 -5.48 -3.14 65.10 0.756 1.54 0
23-Mar-97 66.27 122.71 15.27 -1.56 -5.31 -4.16 51.07 0.83 1.59 0
24-Mar-97 49.25 75.55 11.31 -1.87 -5.27 -11.94 61.16 1.16 4.35 0
25-Mar-97 110.19 164.43 17.97 -3.56 -5.62 -15.61 41.57 0.83 2.56 0
26-Mar-97 107.67 166.19 18.27 -5.16 -6.15 -13.47 31.90 0.76 1.53 0
27-Mar-97 71.24 110.45 14.95 -5.74 -6.50 -13.15 43.46 0.71 1.26 0
28-Mar-97 71.98 74.67 11.90 -5.09 -6.55 -9.07 80.21 0.69 1.23 0
29-Mar-97 88.30 114.95 15.44 -3.42 -6.17 -7.47 74.52 0.75 217 0
30-Mar-97 138.68 175.66 20.08 -2.72 -5.87 -9.01 64.77 0.77 1.89 0
31-Mar-97 120.89 181.58 20.50 -3.11 -5.85 -6.98 45.76 0.80 1.41 0
1-Apr-97 20.50 57.93 8.80 -3.04 -5.82 -3.64 61.59 1.54 3.40 0
2-Apr-97 47.50 68.02 17.02 -1.79 -5.46 -3.44 89.37 1.04 3.34 0
3-Apr-97 129.16 183.55 24.03 -0.93 -5.04 -6.72 57.28 0.87 2.45 0.1
4-Apr-97 142.40 185.09 21.75 -1.47 -5.00 -3.64 44.61 0.91 1.94 0
5-Apr-97 114.79 174.78 22.59 -1.44 -4.92 0.41 31.95 1.30 2.97 0
6-Apr-97 135.19 190.39 22.67 -0.84 -4.67 2.31 41.51 0.75 1.48 0
7-Apr-97 144.07 204.04 23.90 -2.66 -4.04 4.43 38.89 1.12 2.71 0
8-Apr-97 137.89 197.92 23.56 2.25 -2.88 3.90 38.79 0.86 2.13 0
9-Apr-97 153.12 207.63 24.11 13.44 -2.13 5.11 33.71 0.81 3.1 0
10-Apr-97 154.35 212.90 24.66 18.10 -1.25 5.66 33.24 0.73 1.46 0
11-Apr-97 156.95 219.13 25.35 14.96 -0.69 5.15 30.34 0.89 1.95 0
12-Apr-97 142.65 203.70 24.94 11.36 -0.73 3.89 32.85 0.76 1.66 0
13-Apr-97 140.42 176.16 21.57 9.50 -0.65 2.40 49.10 0.72 1.50 0
14-Apr-97 130.86 179.68 21.79 8.27 -0.64 2.99 43.54 0.83 1.80 0
15-Apr-97 161.43|  204.81 25.03 7.67 -0.60 1.89 54.13 0.83 1.71 0
16-Apr-97 110.27 146.65 19.04 6.94 -0.45 2.83 57.38 0.85 1.78 0
17-Apr-97 126.77 143.13 19.92 5.89 -0.28 -5.13 66.84 1.06 4.08 0
18-Apr-97 148.32| 205.08 25.45 2.83 -0.49 -6.04 36.23 0.77 2.12 0
19-Apr-97 186.60] 243.82 28.82 -2.43 -1.05 -5.11 32.06 0.81 2.03 0
20-Apr-97 96.24 135.85 18.36 -5.83 -2.02 -5.09 49.52 0.77 2.26 0
21-Apr-97 120.24 127.09 19.07 -1.48 -2.13 -0.29 73.63 0.85 1.56 0.8
22-Apr-97 164.04|  200.05 23.08 6.09 -1.27 5.15 50.76 1.10 2.26 0
23-Apr-97 143.63 197.07 24.30 8.32 -0.23 7.28 37.15 0.84 1.73 0
24-Apr-97 207.22 256.04 28.61 1.17 0.06 9.34 20.40 0.94 2.03 0
25-Apr-97 215.19] 259.58 28.43 1.80 0.07 9.21 28.04 1.19 2.58 0
26-Apr-97 83.44 133.21 16.58 1.98 0.08 6.36 53.65 0.83 1.64 0.5
27-Apr-97 103.34 112.26 13.18 1.76 0.08 4.66 84.13 0.74 1.36 0.9
28-Apr-97 157.83 151.08 21.94 1.50 0.08 3.10 74.63 0.86 1.76 5
29-Apr-97 226.49 271.92 28.01 1.26 0.09 6.24 43.77 0.93 1.92 Q
30-Apr-97 183.97|  234.29 24.09 1.01 0.09 6.51 46.08 0.92 1.99 0
1-May-97 222.68| 266.62 26.19 0.80 0.09 6.40 27.16 0.92 1.99 0
2-May-97 221.97 272.34 27.15 0.62 0.1 6.94 28.38 0.80 1.80 0
3-May-97 204.44 252.90 25.13 0.49 0.33 777 38.61 0.79 1.54 0
4-May-97 122.30 168.06 16.71 0.39 0.56 6.84 49.72 0.79 1.55 0
5-May-97 104.54 132.92 12.71 0.32 0.59 4.67 78.08 0.74 1.66 1
6-May-97 174.23 179.35 16.15 0.29 0.79 3.49 63.61 0.86 2.81 0.8
7-May-97 126.49 163.75 15.37 0.29 0.51 3.39 52.31 0.76 1.62 0.5
8-May-97 217.54] 229.05 21.29 0.28 0.80 3.49 70.03 0.77 1.56 0.1

*Note: Precipitation values represent the sum of total precipitation durina the dav rather than an averaae value




*Nata:

Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1997
(January 1 to September 5)

Licor Licor REBS Soil HM35CF | HM35C | Lower Upper Precip.
Date Net Shortwave|Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Radiation | Incoming | Outgoing Flux |6cm Depthy Temp RH Speed Speed | Totalized
Wim? wWi/m? W/m? Wim? °c °C % m/s mis mm

9-May-97 244.28) 267.23 24.32 0.29 1.16 6.62 48.79 1.13 2.34 0
10-May-97 194.85| 236.51 21.79 0.28 1.06 6.71 39.80 1.38 3.15 0
11-May-97 146.68 166.53 14.70 0.29 1.25 7.91 54.17 1.59 3.68 1.7
12-May-97 200.65| 248.70 23.12 0.30 1.67 10.07 33.65 1.03 2.48 0
13-May-87 174.37 193.55 17.01 0.36 2.01 10.30 47.97 1.09 2.39 0
14-May-97 273.00]  285.51 25.08 0.42 1.90 7.78 52.43 0.94 2.71 0.5
15-May-97 85.63 91.80 9.56 0.51 0.86 3.48 70.27 0.76 2.06 8.2
18-May-97 184.32 166.15 15.95 0.55 1.17 4.20 83.81 0.82 2.58 8.2
17-May-97 206.35| 245.59 22.23 0.56 1.61 8.86 51.38 1.24 2.64 0
18-May-97 158.70 153.65 12.68 1.82 1.28 4.65 78.75 1.82 5.57 13.2
19-May-97 270.28| 305.58 27.36 4.76 2.19 9.98 44.91 0.93 2.43 0
20-May-97 271.30f 297.49 26.14 7.22 3.01 13.94 37.24 0.81 1.56 0
21-May-87 211.46] 22536 19.32 10.51 4.16 16.31 33.86 0.89 2.80 0
22-May-97 204.68| 238.04 21.50 9.76 3.98 14.11 49.89 0.85 2.29 3
23-May-97 152.28 159.68 13.97 8.74 273 7.44 66.03 1.02 3.64 6.8
24-May-97 133.33 156.00 14.06 3.80 1.58 5.22 49.22 0.80 2.53 0
25-May-97 225.18| _ 260.01 23.53 3.58 1.59 5.60 49.24 1.00 3.03 0
26-May-97 207.05|  253.57 23.68 3.78 1.72 6.40 38.39 0.94 2.1 0
27-May-97 270.93|  313.61 28.72 3.81 1.72 6.93 33.61 0.90 1.74 0
28-May-97 203.53] 342.64 31.43 4.80 2.30 10.44 25.18 1.01 2.08 0
29-May-97 172.73]  205.90 18.58 7.43 3.52 13.41 40.38 1.01 2.16 0
30-May-97 91.72] 100.45 8.53 7.46 3.15 7.63 78.66 0.81 1.75 11
31-May-97 135.84 136.33 11.48 7.49 2.93 5.92 86.72 0.77 1.77 27
1-Jun-97 120.14 111.83 10.77 5.02 2.20 3.82 87.97 0.77 1.90 3.7
2-Jun-97 197.28} 212.75 18.56 6.18 2.99 8.34 55.40 0.75 1.32 0
3-Jun-97 264.97| 306.88 27.99 7.15 3.56 13.17 37.26 0.92 1.90 0
4-Jun-97 151.81 187.03 17.07 8.33 4.25 15.58 33.05 1.16 2.51 0
5-Jun-97 172.35 184.62 16.36 9.60 5.02 13.79 57.39 1.11 2.40 0.5
6-Jun-97 121.22 125.78 10.47 10.75 4.65 9.33 85.43 0.82 1.65 7.4
7-Jun-97 227.44| 257.53 23.10 8.77 4.56 10.95 52.11 1.00 2.34 0
8-Jun-97 158.43 199.03 18.57 7.06 3.89 9.81 62.52 0.84 2.04 11
9-Jun-97 128.73 133.48 11.20 8.45 3.80 7.24 87.55 0.79 1.66 4.2
10-Jun-97 188.16 191.83 15.98 8.97 4.31 8.55 82.81 0.75 1.43 6.1
11-Jun-97 253.48| 281.22 25.07 9.47 5.28 14.49 48.07 0.82 1.47 0
12-Jun-97 206.48| 228.87 20.78 11.03 6.31 15.44 44.75 1.50 3.05 0
13-Jun-97 158.06 167.43 14.72 8.36 5.17 10.87 69.04 0.92 2.01 3.1
14-Jun-97 144.14 154.83 13.43 8.04 4.80 9.89 64.35 0.90 2.22 1.1
15-Jun-97 224.23] 23561 20.93 8.47 4.87 10.81 57.62 0.84 2.02 Q
16-Jun-97 228.19| 267.05 25.96 8.07 4.88 12.33 47.60 0.88 2.38 0
17-Jun-97 201.50] 239.96 22.72 8.26 5.11 13.41 41.63 1.12 3.58 0
18-Jun-97 114.50 129.20 11.85 9.19 5.74 11.98 74.95 0.86 1.9 2.3
19-Jun-97 296.29] 321.20 29.24 8.59 5.55 12.69 48.89 1.11 2.52 0
20-Jun-97 220.29] 235.80 21.56 9.73 6.34 15.28 39.30 0.88 1.95 0
21-Jun-97 206.43] 234.62 22.54 10.63 6.99 16.66 52.60 0.83 1.98 0
22-Jun-97 147.70 185.78 17.71 10.71 7.31 17.37 54.26 0.83 2.04 0
23-Jun-97 207.19| 246.86 24.02 9.80 6.99 15.77 61.63 0.98 3.23 0.4
24-Jun-97 187.19] 228.87 22.35 8.80 6.53 15.44 59.41 0.82 2.07 0.5
25-Jun-97 234.78] 272.96 26.88 9.84 7.04 16.51 53.16 0.99 3.47 0
26-Jun-97 269.81 299.56 28.50 10.34 7.48 19.50 34.58 1.42 4.87 0
27-Jun-97 280.01 325.08 30.77 9.54 7.21 17.91 26.40 0.97 3.14 0
28-Jun-97 213.50}  235.87 22.52 9.44 7.25 16.48 50.81 1.02 3.34 8.2
29-Jun-97 313.02] 344.32 32.99 7.96 6.36 13.98 43.11 1.32 4.19 0
30-Jun-97 300.41 348.11 33.78 8.23 6.28 16.67 26.88 0.83 1.67 0
1-Jul-97 288.44] 328.56 31.36 9.68 7.16 19.52 26.96 0.88 1.82 0
2-Jul-97 217.85| 265.49 25.65 10.64 8.01 21.40 27.90 0.87 2.05 0
3-Jul-97 175.72| 214.84 21.19 10.91 8.53 18.56 46.30 1.14 3.90 0
4-Jul-97 143.20] 155.42 14.87 9.53 8.05 15.94 63.19 0.78 2.29 1.2
5-Jul-97 184.83] 210.57 20.43 8.89 7.78 16.58 61.79 0.74 1.40 1
6-Jul-97 216.93|  240.59 22.96 9.98 8.44 18.59 49.06 0.81 2.06 0
7-Jul-97 218.68| 256.58 24.83 10.31 8.97 18.83 49.45 0.96 2.00 0
8-Jul-97 108.23 110.68 10.12 8.40 8.32 12.19 88.92 0.75 1.75 3.8
9-Jul-97 192.97 189.12 17.02 10.29 9.51 15.18 81.04 0.74 1.34 13.3
10-Jul-97 275.18]  303.52 28.82 10.53 10.35 17.81 56.14 1.07 2.55 0
11-Jul-97 173.32]  217.03 21.01 8.12 9.30 15.13 52.06 1.58 3.46 0
12-Jul-97 163.59 192.71 18.98 7.45 8.92 14.40 63.68 1.21 2.76 0

Draninitatinn tnbiima ramerannant tha cims aflatod e nlaliogio - o




Daily Averages of Meteorological Parameters Measured at the Williams Creek Climate Station - 1997
(January 1 to September 5)

Licor Licor REBS Soil HM35CF | HM35C Lower Upper Precip.
Date Net Shortwave{ Shortwave| Soil Heat Temp Upper Upper Wind Wind | Tip Bucket
Radiation | Incoming | Outgoing Flux |6cm Depth| Temp RH Speed Speed | Totalized
Wim? wWim? Wim? Wim? °c °c % m/s m/s mm

13-Jul-97 241.86 276.24 26.79 8.18 9.36 17.01 49.56 1.17 2.57 0
14-Jul-97 209.55 237.20 23.15 7.23 9.06 14.74 61.15 0.77 1.96 3.8
15-Jul-97 200.58 221.70 20.86 6.78 8.86 14.24 65.85 0.77 2.03 1.7
16-Jul-97 171.50 191.73 18.27 7.39 9.23 14.76 65.73 0.74 1.83 1.2
17-Jul-97 182.15 192.61 17.48 8.35 9.83 15.40 59.30 0.75 1.56 1.9
18-Jul-97 220.87 222.60 20.21 7.34 9.58 13.61 57.72 1.20 2.81 2.7
19-Jul-97 175.07 196.60 18.46 5.96 8.89 12.87 57.82 0.96 2.19 0.8
20-Jul-97 223.79 259.04 25.55 6.16 8.90 13.54 53.53 1.24 2.82 0
21-Jul-97 230.93 245.30 23.29 7.60 9.70 14.42 55.92 1.03 2.26 0
22-Jul-97 37.65 61.63 5.76 4.82 8.50 12.83 69.45 0.73 1.90 3.2
23-Jul-97 59.35 60.65 5.39 6.20 8.95 11.49 95.66 0.69 1.18 20.3
24-Jul-97 195.03 176.68 16.08 6.99 10.52 12.21 88.51 0.78 1.34 6.3
25-Jul-97 248.27 274.23 25.94 8.45 10.76 16.44 62.29 0.82 1.50 0
26-Jul-97 176.47 193.70 17.54 9.73 11.46 18.27 65.23 0.92 3.18 9.4
27-Jul-97 247.43 260.64 23.69 11.19 12.48 19.05 67.44 0.77 1.58 0.5
28-Jul-97 168.38 192.32 18.04 8.45 11.73 17.05 69.55 0.83 2.37 13.5
29-Jul-97 96.32 106.38 9.45 7.57 11.36 13.72 86.86 0.70 1.65 1.3
30-Jul-97 109.36 111.53 9.47 7.46 11.02 13.29 87.20 0.71 1.46 9.4
31-Jul-97 61.43 78.61 6.83 5.17 10.17 11.88 83.54 0.73 1.36 7.1
1-Aug-97 193.60 196.15 17.40 5.91 10.19 11.65 72.07 0.93 1.89 0
2-Aug-97 145.59 159.90 14.79 5.63 9.90 12.17 74.94 0.72 1.50 0
3-Aug-97 22417 247.15 22.90 6.02 9.98 15.23 64.20 0.76 1.44 0
4-Aug-97 247.82 283.86 27.01 7.70 10.81 18.98 42.14 0.81 1.50 0
5-Aug-97 209.91 247.21 23.25 8.30 11.30 18.95 44.94 1.18 2.62 0
6-Aug-97 190.77 231.81 22.91 6.42 10.58 16.04 52.06 0.86 2.10 0
7-Aug-97 83.55 103.38 9.87 5.59 10.14 14.30 70.69 0.86 2.95 0
8-Aug-97 170.56 198.96 19.07 7.20 10.80 17.03 59.19 0.85 2.29 0
9-Aug-97 79.43 109.18 10.34 6.31 10.56 16.06 56.21 0.70 1.38 0
10-Aug-97 143.47 168.92 15.93 6.79 10.71 16.91 61.87 0.92 2.02 0
11-Aug-97 174.02 192.99 18.35 7.82 11.40 17.59 60.57 0.99 2.09 0.3
12-Aug-97 94.46 114.19 10.91 6.16 10.67 16.59 58.42 0.98 2.30 0
13-Aug-97 76.79 87.68 7.65 5.54 10.27 13.82 75.55 0.95 2.77 10.3
14-Aug-97 174.54 197.32 18.59 3.88 9.28 12.84 62.57 1.18 3.99 0.4
15-Aug-97 200.01 235.19 22.12 4.77 9.43 14.80 54.24 0.72 1.33 0
16-Aug-97_ 81.86 103.68 9.67 4.28 9.15 12.13 67.07 0.83 2.09 1.3
17-Aug-97 108.29 116.98 10.71 2.57 8.06 943 67.89 0.86 2.82 0
18-Aug-97 133.82 144.98 13.59 3.74 8.43 10.82 68.52 0.87 3.01 0
19-Aug-97 145.91 150.60 13.60 3.56 8.27 10.49 70.79 0.70 1.38 1.6
20-Aug-97 173.53 213.16 20.14 3.68 8.19 13.11 53.56 0.82 1.59 0
21-Aug-97 111.61 128.15 11.84 4.88 8.90 12.49 64.18 0.72 1.35 0.1
22-Aug-97 87.70 106.69 9.86 3.58 8.26 10.19 80.53 0.97 2.15 0.2
23-Aug-97_ 147.16 167.72 14.75 4.94 8.98 12.02 74.95 0.79 1.50 0.1
24-Aug-97_ 116.96 128.12 11.93 5.02 9.23 13.23 73.57 0.80 1.38 0
25-Aug-97_ 173.95 194.50 17.89 5.00 9.32 14.72 59.34 1.06 2.26 0
26-Aug-97_ 90.90 138.52 13.84 2.97 8.21 11.92 64.57 0.91 1.93 0.3
27-Aug-97 178.19 199.51 18.31 2.96 8.02 11.52 70.56 0.79 2.06 0
28-Aug-97_ 179.37 213.30 19.80 2.29 7.52 11.27 58.56 1.10 4.04 0
29-Aug-97 129.99 160.43 14,90 2.41 7.31 11.23 54.14 0.78 2.41 0
30-Aug-97 | 139.35 178.53 17.19 243 7.18 12.48 53.83 0.95 2.00 0
31-Aug-97 | 111.02 147.68 14.50 3.61 7.87 13.84 52.49 1.42 3.28 0
1-Sep-97 111.07 146.50 14.01 4.03 8.26 14.27 53.40 1.27 2.91 0
2-Sep-97 96.33 112.60 10.42 3.53 8.01 11.07 75.27 0.74 1.64 1.3
3-Sep-97 96.27 109.77 9.93 3.43 7.99 11.356 77.12 0.71 1.22 0
4-Sep-97 168.86 184.66 16.93 2.67 7.46 11.98 72.42 0.84 1.56 0
5-Sep-97 34.99 58.94 5.35 2.06 7.05 9.84 81.03 0.83 1.67 1.4

*Note: Precipitation values represent the sum of total precipitation during the day rather than an average value




	Introduction
	Piezometers
	Waste Rock Storage Area
	Open Pit
	Heap Leach Pad

	Thermistors
	Water Quality
	Surface Water
	
	
	
	
	
	Water Quality

	Hydrology Stations
	Table 2
	Station
	W-3





	Groundwater
	
	
	
	
	Table 3





	Quality Assurance / Quality Control (QA/QA)
	Data Summary

	Hydrology
	Field Trip
	Hydrological Data Summary

	Climate Data
	
	
	
	
	
	
	From   To







	Conclusions
	
	
	
	
	Appendix IV.A





	Appendix 1.pdf
	RC-92-01
	RC-92-04
	RC-92-05
	RC-92-06
	RC-92-09
	DH95-1
	DH95-2(1)
	DH95-2(2)
	DH95-A
	DH95-B(1)
	DH95-B(2)
	DH95-C
	DH95-D
	DH95-E
	DH95-F
	DH95-G(1)
	DH95-G(2)
	DH95-H
	WW95-01
	MW96-A1
	MW96-A2
	MW96-B
	MW96-C
	MW96-D
	MW96-E
	MW96-F
	MW96-G
	MW96-H
	MW96-I
	MW96-J
	MW96-K
	DH96-11
	DH96-12
	DH96-14
	DH96-15

	th1.pdf
	Th-1

	th1.pdf
	Th-1

	th2.pdf
	Th-2

	th3.pdf
	Th-3

	th3.pdf
	Th-3

	th4.pdf
	Th-4

	th5.pdf
	Th-5

	chart1.pdf
	Th-1 chart (new)

	cahrt2.pdf
	Th-2 chart (new)

	cahrt3.pdf
	Th-3 chart




